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EXECUTIVE SUMMARY 

This Feasibility Study/Remedial Action Plan (FS/RAP) was prepared by Geosyntec Consultants, 
Inc. (Geosyntec) on behalf of Universal Paragon Corporation (UPC) to address soil, soil vapor, 
and groundwater contamination at the former Southern Pacific – Brisbane South Area site and 
Industrial Way Properties in Brisbane, California (the Site). The Site is part of a larger group of 
properties under environmental investigation/remediation that have been designated as operable 
units (OUs) under agreements with the California Department of Toxic Substances Control 
(DTSC) and the San Francisco Regional Water Quality Control Board (RWQCB). The Site is 
referred to as OU-2 and the RWQCB is the lead regulatory agency. 

The Site is approximately 130 acres and occupies the southern portion of the former Southern 
Pacific Transportation Company (SPTC) Brisbane Railyard, which was used as a railroad 
switching yard from approximately 1907 to 1982 [Lipps, 2013]. After 1982, the railyard was 
unused. In 1989, Tuntex, USA (now known as UPC) purchased the property. The Site also includes 
properties along Industrial Way which have been occupied by various commercial/industrial 
tenants over the last approximately 100 years. The Site is included as a portion of a larger mixed-
use development project known as the Brisbane Baylands Development, which will include 
housing, commercial businesses, civic uses, and public open space. UPC is the master developer 
for OU-2.  

Numerous environmental investigations have been conducted at the Site since 1982 to characterize 
the presence, nature, and extent of contaminants resulting from historical operations. 
Investigations have identified metals (primarily arsenic, lead, and mercury); polynuclear aromatic 
hydrocarbons (PAHs); organochlorine pesticides (OCPs); polychlorinated biphenyls (PCBs); 
chlorinated volatile organic compounds (CVOCs); and petroleum hydrocarbons, including Bunker 
C oil, gasoline-range hydrocarbons (TPH-g), diesel-range hydrocarbons (TPH-d), and motor oil-
range hydrocarbons (TPH-mo) as chemicals of potential concern (COPCs). 

Site remediation completed to date includes the removal of underground storage tanks (USTs) and 
the safe removal of hydrocarbon-impacted soil associated with the USTs adjacent to Industrial 
Way. 

A Baseline Health Risk Assessment (HRA) for the Site was conducted for the COPCs that were 
identified during the investigations conducted at the Site. The HRA was prepared under the 
conservative assumption that no remediation or mitigation would be implemented. The HRA used 
this assumption to evaluate potential risks to current and future populations that could be exposed 
to COPCs at the Site under different land use scenarios. The results of the HRA found that present 
conditions are protective for current Site users, but under different scenarios, future 
commercial/industrial workers, construction workers, and residents could be at risk if remediation 
were not conducted. The HRA concluded that action to remediate or mitigate potential exposure 
to COPCs in soil and soil vapor is warranted to protect future users under a high intensity, mixed-
use redevelopment scenario.  

The HRA was used as the basis to establish Remedial Action Objectives (RAOs) for the Site. 
RAOs are site-specific, quantitative goals that define the extent of cleanup required to achieve the 
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appropriate level of protectiveness for human health and the environment. The RAOs for the Site 
include: 

• Soil – Prevent exposure to soil with COPCs at concentrations exceeding cleanup levels
(CULs) by eliminating the exposure pathway for future Site users including the
incidental ingestion, inhalation of windblown dust particles, and dermal contact
exposure pathways.

• Soil Vapor – Prevent exposure to volatile organic compounds (VOCs) in soil vapor at
concentrations that exceed the CULs for soil vapor by blocking or minimizing the vapor
intrusion pathway;

• Groundwater – Prevent exposure to VOCs in groundwater by eliminating inhalation
risks through the vapor intrusion pathway, preventing ingestion and dermal contact
through the use of groundwater for potable and agricultural purposes.

To identify the most appropriate remedy for achieving the RAOs for the Site, four remedial 
alternatives were developed and analyzed in detail pursuant to the nine criteria of the National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP) and the six criteria of Section 
25356.1 of the California Health and Safety Code (HSC). A comparative analysis of the 
alternatives identified the advantages and disadvantages of each alternative when compared to 
other alternatives. Redevelopment activities that would serve to eliminate pathways of exposure 
for future Site users (e.g., the placement of up to 30 feet of fill over existing soils) were integrated 
into the remedial technology screening and development of remedial alternatives.  

Based on the evaluation and comparison of the four alternatives, Alternative 3 was identified as 
the preferred remedial alternative for implementation at the Site. Alternative 3 includes capping of 
impacted soils, excavation with partial offsite disposal and partial onsite relocation, and land use 
controls. More specifically, this alternative includes:  

• Capping of soil in portions of the Site that contain COPCs at concentrations exceeding
CULs. Capping includes placement of clean soil, building foundations, roads, parking
pavement, or other hardscape over the existing or future land surface;

• Excavation of soil in portions of the Site that contains COPCs at concentrations
exceeding CULs and where capping is not possible. Some excavated soil will be off-
hauled and disposed of offsite and some soil will be relocated onsite and capped. As an
option to excavation, onsite treatment and reuse of soil containing potentially mobile
petroleum hydrocarbons may be conducted;

• Treatment of CVOC-impacted groundwater and post-remediation groundwater
monitoring;

• Land use controls consisting of the following components:

 Soil vapor mitigation systems as part of future building construction, if required
based on a soil vapor intrusion evaluation that will be conducted after mass grading
and prior to building construction. This evaluation will consist of a multiple lines
of evidence approach, including estimating the time that future soil vapor
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concentrations will reach steady state at different depths in the imported soil by the 
method of Johnson et al. [1999] and field testing to establish a depth-specific soil 
vapor profile. The evaluation will be conducted in accordance with current 
RWQCB soil vapor guidance. The detailed evaluation will be specified in the 
Remedial Design and Implementation Plan (RDIP);  

 Land use restrictions including administrative actions and engineered actions;

• Ongoing operation and maintenance of caps and any engineered systems such as soil
vapor mitigation systems.

After approval of the FS/RAP by the RWQCB, UPC will submit for RWQCB review and approval 
one or more RDIPs. Following completion of remediation activities, which may be completed in 
phases, UPC will submit to RWQCB one or more Remedial Action Completion Reports 
documenting the implementation of remediation activities and noting any deviations from the 
approved plan(s). The completion report(s) will include a post-remediation risk assessment that 
will evaluate the overall effectiveness of the remediation. The completion reports will also provide 
the technical basis for any mitigation measures (such as soil vapor mitigation systems) to ensure 
the long-term protection of human health. Soil vapor assessment and vapor mitigation design and 
implementation will occur prior to and as part of building construction and will also be conducted 
with oversight by the RWQCB. 
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1. INTRODUCTION 

This Feasibility Study/Remedial Action Plan (FS/RAP) was prepared by Geosyntec Consultants, 
Inc. (Geosyntec), on behalf of Universal Paragon Corporation (UPC), for submittal to the 
California Regional Water Quality Control Board, San Francisco Bay Region (RWQCB) to 
address the requirements of Imminent and/or Substantial Endangerment (I&SE) Order and 
Remedial Action Order I&SE 89/90-004, which was issued by the California Department of Toxic 
Substances Control (DTSC) in 1990 and formally transferred to the RWQCB in 1995. This 
FS/RAP integrates mixed-use development with site remediation and mitigation elements. 
Following implementation, these measures will be protective of a high-density residential, 
commercial/industrial, retail, and recreational open space project. 

This FS/RAP describes the preferred remedial actions for soil and groundwater at the Brisbane 
Baylands Operable Unit 2 (OU-2 or BBOU-2), located in Brisbane, California (the Site) (Figure 
1). The remedial actions described in this FS/RAP were selected to address contaminated soil and 
groundwater at the Site and are based on the remedies developed to meet Remedial Action 
Objectives (RAOs) for redevelopment and occupancy of the Site.  

1.1 Purpose of this Feasibility Study/Remedial Action Plan 
The purpose of this FS/RAP is to identify the preferred remedies for the Site by assessing Site 
information and potential remedial alternatives through compliance with the provisions of the 
California Health and Safety Code (HSC) Section 25356.1. This FS/RAP provides the following 
components specified in the California Environmental Protection Agency, DTSC Guidance 
Document No. EO-95-007-PP, Remedial Action Plan Policy [DTSC, 1995a]: 

• Site background, including a summary of Site history, Site use, previous investigations, 
and previous removal actions; 

• Summary of Site risks, including an overview of the extent of Site contamination and 
chemicals of concern (COCs), the risks to human health and/or the environment, and 
the determination of cleanup levels (CULs); 

• Summary and evaluation of remedial technologies considered, the development of 
remedial action alternatives, a summary of the alternatives evaluated, a description of 
the preferred remedy, and the basis for the remedy selection; and 

• Summary of public relations activities, including a solicitation for public review and 
comments on the preferred remedies. 

This FS/RAP documenting the selection of the remedy was prepared following public review and 
comment from 28 October to 18 December 2020. 

1.2 FS/RAP Organization 

This FS/RAP was prepared in accordance with DTSC Guidance Document No. EO-95-007-PP, 
Remedial Action Plan (RAP) Policy [DTSC, 1995a] and is generally consistent with the United 
States Environmental Protection Agency’s (USEPA’s) Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under Comprehensive Environmental Response, 
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Compensation, and Liability Act (CERCLA) [1989c] and Guide to Preparing Superfund Proposed 
Plans, Records of Decision, and Other Remedy Selection Decision Documents [1999]. This report 
is organized as follows: 

• Section 1, Introduction: Discusses the purpose of the document, presents the report 
organization, outlines the regulatory framework under which this work is being 
performed, and presents the project schedule; 

• Section 2, Site Background: Summarizes and discusses the history of the Site, outlines 
UPC’s redevelopment plans, summarizes the previous investigations and remedial 
activities, describes regional and Site geology and hydrogeology, and summarizes the 
results of the OU-2 Data Gap Investigation; 

• Section 3, Nature and Extent of Contamination: Summarizes the nature and extent of 
contamination in soil and groundwater at OU-2 and the Site contaminants retained as 
chemicals of potential concern (COPCs); 

• Section 4, Site-Specific Health Risk Assessment: Includes a Site-specific health risk 
assessment and summarizes the CULs based on the assessment of Site-specific health 
risks; 

• Section 5, Remedial Action Objectives: Presents potential Applicable or Relevant and 
Appropriate Requirements (ARARs) for implementation of remedial actions at the Site 
and RAOs developed for cleanup of the Site; 

• Section 6, Feasibility Study and Alternatives Analysis: Describes the screening of the 
general response actions and corresponding remedial technologies and presents an 
evaluation and comparison of remedial alternatives; 

• Section 7, Preferred Remedial Approach: Summarizes the preferred remedial approach; 
discusses the excavation and in situ remedial activities; outlines the sampling 
methodology to confirm cleanup levels have been met following soil and groundwater 
remedial actions; and outlines post-remediation operation and maintenance (O&M) 
plans and land use restrictions that will be implemented; 

• Section 8, Schedule: Presents the schedule for approval of the FS/RAP, completion of 
the Remedial Design and Implementation Plan (RDIP), and completion of the remedial 
actions at the Site; 

• Section 9, References: Presents references to documents cited in this FS/RAP; 

• Appendix A includes information on the Industrial Way properties; 

• Appendix B includes data from historical site investigations; 

• Appendix C includes the OU-2 Data Gap Investigation Report [Geosyntec, 2019a]; 

• Appendix D includes an OU-2 Baseline Health Risk Assessment (HRA) report; 

• Appendix E includes Estimated Cost Summary Tables for Remedial Alternatives, 
which provides cost estimates for implementation of the remedial action alternatives 
evaluated for the Site; 
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• Appendix F includes import fill criteria for the Site; and 

• Appendix G includes the administrative record for the Site. 

• Appendix H will include a Responsiveness Summary consisting of responses to public 
comments received on the FS/RAP; and 

• Appendix I will include a Statement of Reasons and Preliminary Non-Binding 
Allocations of Responsibility. 

1.3 Regulatory Framework 
1.3.1 Summary of Orders and NCP Framework 

This FS/RAP was prepared to address the requirements of I&SE Order and Remedial Action Order 
I&SE 89/90-004, which was issued by DTSC in 1990 and formally transferred to the RWQCB in 
1995 [DTSC, 1990; 1995b]. DTSC concurrently rescinded the requirements of I&SE 89/90-004 
for OU-2 [DTSC, 1995b]. The RWQCB has not issued an order for OU-2 to replace DTSC’s I&SE 
89/90-004. 

This FS/RAP has been prepared pursuant to California HSC Section 25356.1 in accordance with 
the DTSC Guidance Document No. EO-95-007-PP, Remedial Action Plan Policy [DTSC, 1995a]. 
The preferred remedial actions meet the requirements specified in the California HSC Chapters 
6.5 and 6.8. As provided under Chapter 6.8, the FS/RAP is also consistent with the applicable 
Federal requirements for the evaluation and selection of a final remedial action as outlined in the 
USEPA’s National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of 
Federal Regulations (CFR), Part 300.400 [USEPA, 1990]. Although the Site is not listed on the 
USEPA’s CERCLA National Priorities List (NPL), as provided under Chapter 6.8, it is being 
cleaned up consistent with the NCP, which requires that remedial actions achieve a level of cleanup 
that is protective of human health and the environment (42.U.S.C. §§9601 et. seq.). 

Historical Site documents have been completed that satisfy the NCP framework, including the 
following: 

• Remedial Investigation Data Study Report, which summarized historical Site 
characterization data [Hydrologic Consultants, Inc. (HCI), 1989]; 

• Supplemental Remedial Investigation Report, which further characterized the nature 
and extent of chemicals at the railyard, identified possible source locations, identified 
potential migration pathways, evaluated potential risks, and collected information 
necessary for completion of a Feasibility Study and Remedial Action Plan [Levine-
Fricke, 1990]; 

• Feasibility Study Report, which summarized Site characterization data and developed 
and evaluated possible remedial alternatives for the Site [Levine-Fricke, 1991]; and 

• Revised Remedial Action Plan, which presented the results of a Site chemical mobility 
analysis and described the preferred remedial alternative [Burns and McDonnell Waste 
Consultants, Inc. (B&M), 2002a]; the Revised Remedial Action Plan was conditionally 
approved by the RWQCB [2002]. 
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1.3.2 Historical NPL Evaluation (200 Industrial Way) 

The former hide and glue plant located at 200 Industrial Way from approximately 1878 to 1962 
was evaluated in 1987 by the USEPA. Based on this evaluation, USEPA concluded that the 
property did not meet the criteria for inclusion on the CERCLA NPL [Ecology & Environment, 
1987]. According to the evaluation, there were no documented releases, the quantities of waste 
generated and discharged were unknown, and there was not a target population that would have 
been affected by historical releases at the Site. To date, none of the Industrial Way properties have 
been included on the CERCLA NPL. 

1.4 Anticipated Brisbane Baylands Development 
The Site is intended to be a portion of a larger mixed-use development project that, following 
remediation and mitigation described herein in accordance with the above referenced 1990 I&SE 
Order, will include housing, commercial businesses, civic uses, and public open space. UPC will 
be the Master Developer of the development. For the purposes of anticipating future uses only, the 
development would include the following activities:  

• Demolition of existing structures excluding historical structures, which would be 
preserved as part of the redevelopment; 

• Decommissioning existing groundwater monitoring wells; 

• Scarifying the ground surface to remove all vegetation; 

• Import and placement of clean soil fill to alter the ground elevation over a majority of 
the Site land surface;  

• Surface grading to level the ground surface;  

• Installation of new utilities; construction of a new network of roads, including the 
Geneva Avenue extension at the northern Boundary of the Site; 

• Construction of a Peninsula Corridor Joint Powers Board (Caltrain) right-of-way 
flyover for Geneva Avenue; 

• Construction of buildings for residential, commercial, and civics uses; and  

• Construction of public parks, open space, and greenbelts. 

1.5 Development Project Schedule 
The goal for the master developer is to initiate vertical development activities by March 2023. The 
development will proceed in phases that will be completed over a time period of 10 years or more. 
Some components of Site remediation, as presented in this FS/RAP (e.g., building demolition, 
vegetation removal, rough grading, clean soil import, and placement), while potentially occurring 
in phases, may also take place during the initial rough grading such that a majority of the Site will 
have a clean soil cover over it prior to the commencement of major vertical development 
construction activities. A specific implementation schedule will be included in one or more RDIPs, 
which will be developed following approval of this FS/RAP.   
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2. SITE BACKGROUND 

2.1 Site Description 
The 1990 I&SE Order was issued by DTSC for the entire Brisbane Railyard property, and in 1995, 
an amendment to the order divided the Brisbane Railyard into the then OU-1 (portion north of 
Geneva Avenue) and OU-2 (portion south of Geneva Avenue). OU-2 is approximately 130 acres 
[UPC, 2011b] and is comprised of the southern portion of the former Southern Pacific 
Transportation Company (SPTC) Brisbane Railyard and properties fronted on Industrial Way. The 
Site is bounded to the north by the San Mateo County portion of the Universal Paragon Corporation 
Operable Unit (UPC OU-SM), which was a portion of the former OU-1; to the west by Bayshore 
Boulevard; to the southwest by Industrial Way; to the east by the Caltrain railroad tracks; and to 
the south by Ice House Hill (Figures 1 and 2). The former railyard portion of the Site is currently 
owned by Sunquest Properties, Inc. 

The Site, in addition to OU-2, also includes properties fronted on Industrial Way. The Industrial 
Way properties are located to the southwest of the former railyard and are bound by the railyard 
to the north and east, by Bayshore Boulevard to the west, and by Ice House Hill to the south. The 
Industrial Way properties include sites identified on GeoTracker as Kessler and Kessler #1 (250 
Industrial Way) and Kessler and Kessler #2 (350 Industrial Way). This portion of the Site is 
currently owned by Brisbane Bayshore Properties. 

Aerial photographs of the Site taken between 1935 and 1991 are provided in Appendix A.  

2.2 Historical Use Summary 
2.2.1 Former Railyard 

SPTC acquired the Brisbane Railyard property in 1896 [Levine-Fricke, 1990] and conducted 
operations on OU-2 from approximately 1907 until 1982, during which time railroad facilities, oil 
storage tanks, and an area designated as a disposal site were constructed [Lipps, 2013]. The major 
railyard facilities located within OU-2 consisted of the following (Figure 2): 

• Machine and Erecting Shop – constructed in 1920, this facility was a machine shop and 
mechanical construction shop;1 

• Turntable – constructed in 1908 and retired in 1942, the turntable was used to transfer 
locomotives to the individual servicing stalls within the roundhouse; 

• Roundhouse – constructed in 1908 and now a vacant structure, this was a service area 
for the locomotives;  

• Oil Tank – constructed in 1920, this three-million-gallon above-ground tank stored fuel 
oil, commonly called Bunker C, for boilers used in the steam locomotives. The tank 
was dismantled in 1988 and 550,000 gallons of residual oil were recovered and 
removed for disposal; 

 
1 Also identified as the “Machine and Electric Shop” in historical figures and demolished after 1969 but before 1993. 
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• Tank and Boiler Shop – constructed in 1922 and retired in 1963, this shop repaired 
water tanks and boilers for steam locomotives. The building is still standing and is 
currently used by Lazzari Fuel Company, a manufacturer of charcoal briquettes; 

• Switching Yard – constructed in the early 1900s, the yard consisted of a series of tracks 
used for organizing and building freight trains. It was the largest part of the yard. 
Caltrain operates a commuter line including four active tracks with two siding tracks 
along the eastern edge of the Site; and 

• South Disposal Area – a solid waste dump site containing waste imported to and 
generated at the railyard, and a railcar cleaning area [Levine-Fricke, 1991]. 

After SPTC’s major railyard operation ceased in 1982, the railyard was abandoned and most of 
the original structures were demolished [B&M, 2002a]. Various foundations and building slab 
outlines are still present.  

Chemicals that may have been used or generated as waste at these facilities include metals, volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), polychlorinated 
biphenyls (PCBs), and petroleum hydrocarbons, including gasoline-range hydrocarbons (TPH-g), 
diesel-range hydrocarbons (TPH-d), and polynuclear aromatic hydrocarbons (PAHs). 
Organochlorine pesticides (OCPs) may have also been used. In contrast, radionuclides are not 
suspected of being present in Site soil at concentrations exceeding regional background based on 
the Site history detailed above.2 Although soil samples have not been previously tested for 
radionuclides, this is not considered a data gap because radionuclides are not associated with any 
known Site use and the Site ceased receiving fill material by 1935, whereas the widespread use of 
radionuclides began with nuclear weapons testing in 1945. 

In 1985, the California Department of Health Services, Toxic Substances Control Division, 
determined that “There has been a release of hazardous substances on, or into the land on the 
Southern Pacific Bayshore Yard site located east of the intersection of Bayshore Boulevard and 
Geneva Road, Brisbane.” Therefore, DTSC issued an “Order to Post and Fence”, which required 
SPTC “… to post the site with signs and enclose portions of the site with fences…” [DTSC, 1985].  

2.2.2 Industrial Way Properties 

The Industrial Way properties, which are located outside of the former railyard, include three 
former underground storage tank (UST) sites located at 250, 285, and 350 Industrial Way, in 
addition to other properties as discussed below that are not known to be impacted. The USTs 
located at 250, 285, and 350 Industrial Way were thought to have once been used in support of the 

 
2 Natural and anthropogenic sources may contribute to regional background radioactivity in soil; natural sources 
include primordial radionuclides originally present in bedrock, atmospheric deposition of cosmogenic radionuclides, 
and primordial radionuclides present in seawater which may accumulate in soils and sediments along ocean margins. 
Large-scale anthropogenic activities also contribute to regional background radioactivity in soil, including 
atmospheric deposition of radionuclides released during nuclear weapons testing (i.e., nuclear fallout) and nuclear 
disasters (e.g., Fukushima Daiichi) which can be transported large distances by atmospheric and oceanographic 
processes. 



  

 

OU-2 Feasibility Study/Remedial Action Plan 7 22 December 2021 

former railyard operations and were adjacent to buildings historically related to railyard activities 
[Weiss Associates, Inc. (Weiss), 2008].  

Historical activity at Industrial Way also included the manufacture of glue and fertilizer by 
Consolidated Chemical/Stauffer Chemical and previous tenants between approximately 1878 and 
1963 [Ecology & Environment, Inc., 1987; Treadwell & Rollo (T&R), 1993]. Historical industrial 
operations prior to 1990 were reportedly conducted at the following approximate locations 
[Levine-Fricke, 1990]: 

• 21 to 27 Industrial Way – automobile refinishing; 

• 55 and 55A Industrial Way – Moore Manufacturing Company; 

• 60 to 130 Industrial Way – fertilizer plant; 

• 250 Industrial Way – glue works; 

• 285 Industrial Way – hide and glue plant; 

• 290 to 295 Industrial Way – Consolidated Chemical Industries; and 

• 300 to 312 Industrial Way – bone storage. 

A summary of historical uses of Industrial Way properties from 1977 through 1993 is provided in 
Appendix A [T&R, 1993]. Briefly, the properties at 21 through 27 and 55 through 400 Industrial 
Way comprise the Industrial Way properties included in the Brisbane Baylands development; the 
properties at 10, 36, and 40 Industrial Way are excluded (refer to Figure 2 of Appendix A). The 
tenant site history is provided in Table 2 of Appendix A. The longest-tenured operation appears 
to be a hide and glue plant, which occupied the northern portion of the Industrial Way properties 
between approximately 1878 and 1962 and was owned successively by Pacific Bone, Coal, and 
Fertilizing Company; Consolidated Chemical Industries, Inc.; and Stauffer Chemical Company.  

Historical chemical use at the Industrial Way Properties from 1977 through 1993 is provided in 
Table 7 of Appendix A. In addition to chemicals potentially used in the railyard, historical 
activities at Industrial Way properties may have included the use of the following hazardous 
materials: 

• Acids and bases; 

• Gasoline and oils used in vehicle maintenance; 

• Santobrite™, a product containing pentachlorophenol used as a preservative for wood 
and glue products [T&R, 1993]; and 

• Solvents used in printing, painting, dyeing textiles, and cleaning. 

T&R noted that chemicals in use at the time of Site inspection in 1993 involved small quantities 
that appeared to be properly used, stored, and disposed or recycled [T&R, 1993].  

The former rail yard buildings have since been replaced by more modern buildings. Land uses at 
these properties currently include automobile garages, storage warehouses, and a boxing ring. 
Aside from the UST cases at 250, 285, and 350 Industrial Way, no chemical releases to the 
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environment requiring regulatory response are documented in the RWQCB’s and DTSC’s 
electronic document repositories GeoTracker and EnviroStor, respectively. 

2.3 Site Characteristics 
2.3.1 Topographic Conditions 

The Site lies at the base of the Visitacion Valley between Candlestick Point to the north and 
Visitacion Point to the south. The Site is situated on a low-lying flatland that was formed by filling 
a former embayment located along the western margin of San Francisco Bay. The current land 
surface has been largely formed by filling of the area in the early 1900s. The Site is relatively flat, 
excluding drainage ditches and delineated wetlands, and ground surface elevations range from 
approximately 7 to 10 feet above mean sea level (msl) relative to the National Geodetic Vertical 
Datum of 1929 (NGVD29). A steep incline known as Ice House Hill is in the southwest corner of 
the Site adjacent to Bayshore Boulevard (Figure 2). 

2.3.2 Surface Water Hydrology 

Surface water at the Site and vicinity primarily moves as overland flow that drains into catch basins 
and drop inlets to the local storm sewer system that drains to San Francisco Bay. A drainage ditch, 
which is also referred to as Visitacion Creek, is located east of the Site within the Brisbane Landfill, 
and the Brisbane Lagoon is south of the Site. Jurisdictional freshwater marsh wetlands occupying 
approximately 1.4 acres are located in the central portion of the Site (Figure 2) [B&M, 2004]. The 
area is characterized by depressions and man-made drainages which conveyed stormwater out of 
the railyard. The drainage swale, north ditch, and middle ditch are lined with polyethylene and the 
adjacent area is dominated by non-native, emergent wetland flora [B&M, 2004; 2019].  

The eastern edge of the Site is located approximately 2,000 feet west of the San Francisco Bay 
shoreline. In March 2018, the County of San Mateo issued its Sea Level Rise Vulnerability 
Assessment [County of San Mateo, 2018]. The assessment did not identify the Site as being 
vulnerable to inundation from sea level rise based on then current projections. Also in March 2018, 
the California Ocean Protection Council Science Advisory Team (OPC-SAT) issued The State of 
California Sea Level Rise Guidance report that provided an update to the sea level rise projections, 
based on current and best available science at that time [California Natural Resources Agency, 
2018]. Based on the OPC-SAT analysis and recommendations, sea level rise elevations for a high 
emissions scenario are projected to rise 1.9 feet by the year 2050 and 6.9 feet by the year 2100. 
Based on the conclusions of the County of San Mateo assessment and given that the Site is 2,000 
feet inland and is separated from the San Francisco Bay by Highway 101, the Brisbane Landfill, 
and the Caltrain railroad right of way, impacts to the Site from sea level rise are expected to be 
minimal, if any. A comprehensive final analysis will be prepared as part of the RDIP. The RDIP 
will include an updated sea level rise vulnerability assessment and adaptive management plan to 
address any impacts that may be identified. The Sea Level Rise Vulnerability Assessment report 
for the Site will be consistent with State of California Sea-Level Rise Guidance, San Francisco’s 
Bay Conservation and Development Commission’s Bay Plan, and the RWQCB guidance. Several 
engineering measures are available to mitigate any potential impacts, including raising the 
development grade, constructing protective berms, constructing seawalls, and constructing living 
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shorelines, among others, and will be incorporated into the adaptive management plan as 
appropriate.  

2.3.3 Local Geology 

Site stratigraphy has been extensively investigated and characterized as part of the Schlage OU 
site investigation. The Site is underlain by Quaternary-age alluvial deposits, dune sediments, 
estuarine sediments, and anthropogenic fill [MACTEC Engineering and Consulting, Inc. 
(MACTEC), 2009; B&M and T&R, 2002]. The Site is underlain by five distinct geological units 
that are summarized in the updated Hydrogeologic Framework prepared by MACTEC for the 
Schlage OU [MACTEC, 2010] as follows:  

• Fill: a heterogeneous mixture of clay, silt, sand, gravel, and building debris that is 
exposed at ground surface and extends for a thickness of 10 to 15 feet below ground 
surface (“Fill” zone). At the time SPTC acquired the property in 1896, the northern half 
of the railyard consisted of fill from undocumented sources that had been placed into 
the tidal flats of San Francisco Bay. Between 1896 and 1935, fill was placed on most 
of the remaining area between Bayshore Boulevard and Tunnel Avenue. In 1935, fill 
activity apparently ceased, and the Site achieved its current topography. Sources of the 
fill reportedly include pulverized Franciscan bedrock derived from the surrounding 
hills, rubble from the 1906 San Francisco earthquake, and soil, debris, and rubble from 
other possible undocumented sources [DTSC, 1993]. 

• Young Bay Margin Deposits (YBMD): High-plasticity and low-permeability clay 
known as Young Bay Mud (YBM), and some interbedded silty sand layers and organic 
material that underlies the Fill and extends for a thickness of 5 to 20 feet below the Fill. 

• Colma Formation: The upper portion of the formation consists of yellow to brown, 
fine- to medium-grained sand with some silt and clay which underlies the YBMD and 
extends for a thickness of approximately 30 feet. The lower portion of the formation 
consists of an approximately 10 to 20 feet thick layer of Old Bay Margin Deposits 
(OBMD), including yellow to brown, stiff, low-plasticity clay known as Old Bay Mud 
(OBM) that is considered to be an aquitard that separates the Colma Formation from 
the underlying Merced Formation. The Old Bay Margin Deposit Sand Unit (OBMD-
SU) is a sand layer located within the OBM aquitard and has been documented as a 
laterally discontinuous layer beneath the Schlage OU north of the Site. It is uncertain 
whether the OBMD-SU extends beneath the Site.  

• Merced Formation: Weakly consolidated sandstone with secondary siltstone and 
claystone. The thickness of the Merced Formation is unknown beneath the Site but 
reportedly extends to the Franciscan Bedrock [MACTEC, 2010].  

• Franciscan Assemblage bedrock: Occurs at a depth of 50 to 60 feet below ground 
surface (bgs) beneath the Schlage OU site [MACTEC, 2010]. The Franciscan bedrock 
consists of partially metamorphosed, weathered, and sheared greenstone, interbedded 
chert and shale, and interbedded sandstone and shale. Prior to infilling beginning in the 
early 1900s, the Site was part of San Francisco Bay. Quaternary sediments, derived 
from erosion of the valley headlands, were deposited on slopes, in ravines, and in the 
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topographic lows of Visitacion Valley. Franciscan Assemblage bedrock is exposed in 
ridges to the south, west, and north of the Site. The Franciscan bedrock consists of 
partially metamorphosed, weathered, and sheared greenstone, interbedded chert and 
shale, and interbedded sandstone and shale. These sediments have formed interlayered 
beds generally composed of poorly to moderately sorted unconsolidated carbonaceous 
silt and clay. Near the bay, the carbonaceous silt and clay are overlain by the YBM 
Formation [B&M, 2002a].  

A geologic cross-section prepared for the Schlage OU is provided in Appendix A of the Data Gap 
Investigation Report (Appendix C) [MACTEC, 2010]. Cross-sections of the sediments beneath 
the Site are illustrated in Figures 3a and 3b. 

2.4 Site Hydrogeology 
The water-bearing zones at the Site are the Fill, the Colma Formation, and the Merced Formation. 
The YBM constitutes an aquitard that separates the Fill from the Colma Formation and confines 
the underlying Colma Formation. A deeper aquitard separates the Colma Formation from the 
Merced Formation and confines the underlying Merced Formation.  

The Site groundwater monitoring network consists of 44 wells and piezometers screened in the 
three water-bearing zones (Figure 2). Construction details for the wells are summarized in 
Table 1. The depth to first encountered groundwater (Fill water-bearing zone) at the Site was 
approximately 4 to 10 feet bgs in August 2018 [B&M, 2019].  

Historically, wells that penetrate the Colma Formation exhibit artesian conditions. This unit is 
recharged by groundwater flow from below and from Visitacion Valley sediments to the north and 
west. Groundwater potentiometric elevations increase with depth, and differences in hydraulic 
head between water-bearing zones of approximately 5 feet between the Fill and the Colma 
Formation have been observed. The differences in hydraulic pressure (head) result in strong 
upward vertical gradients between each water-bearing zone.  

Figure 4 illustrates the potentiometric surface in the Fill water-bearing zone based on the most 
recent semi-annual groundwater monitoring report [B&M, 2019]. In the Fill, the lateral hydraulic 
gradient is generally flat with a historical magnitude of approximately 0.0005 feet per foot (ft/ft). 
The horizontal groundwater flow in the Fill is generally toward the east with localized gradients 
toward the center of the Site, caused by higher topography and groundwater elevations to the north, 
south, east, and west. Monitoring wells completed in the Colma and Merced Formations at the Site 
are not monitored routinely, but at the adjacent UPC OU-SM, hydraulic gradients in the Colma 
Formation are approximately 0.01 ft/ft toward the northwest. The direction of the lateral hydraulic 
gradient in the Merced Formation is predominantly to the southeast with historical magnitudes that 
range from 0.007 ft/ft to 0.025 ft/ft. 

2.5 Groundwater Use 

Groundwater at the Site is not used for domestic or industrial purposes. The City of Brisbane 
provides the Site and surrounding residences and businesses with public water. Water service 
originates from the Hetch Hetchy Reservoir in the Sierra Nevada Mountains.  
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Total dissolved solids (TDS) concentrations, and corresponding electrical conductivity, in the Fill 
groundwater are elevated because this groundwater zone was originally saturated with the saline 
waters of San Francisco Bay. The Fill water-bearing zone is primarily recharged by local surface 
water infiltration. Evapotranspiration appears to be a dominant process that imposes an inward 
gradient toward vegetated areas where evapotranspiration is greatest, particularly in the dry season. 
For these reasons, the RWQCB concluded that the Fill zone groundwater at UPC OU-SM meets 
exceptions to State Water Resources Control Board Resolution No. 88-63 and is not likely to be 
used as a potential drinking water source [RWQCB, 2019b]. 

Wells screened in the deeper water-bearing units (i.e., Colma and Merced Formations) do not 
exhibit high electrical conductivity values. These water-bearing units are recharged from offsite 
sources to the north and west and are under hydrostatic pressure. Based on the notable differences 
in groundwater quality and hydrostatic pressure differentials, it appears that the YBM layer acts 
as a competent aquitard that separates the Fill water-bearing zone from the underlying Colma 
formation.  

2.6 Former Railyard Investigation History 

Numerous remedial investigations have been conducted to date at the Site and at the neighboring 
UPC OU-SM and the San Francisco County portion of Universal Paragon Corporation Operable 
Unit (UPC OU-SF), previously referred to collectively as the Brisbane Railyard. Many of those 
investigations involved characterizing the distribution in groundwater of chlorinated VOCs from 
the Schlage OU. Investigations of the distribution of contaminants at the former Brisbane Railyard, 
including OU-2, are listed below, and available data from historical investigations are provided in 
Appendix B. Investigation results prior to 1989 were summarized in the Remedial Investigation 
and Data Study [HCI, 1989].  

2.6.1 Environmental Assessment of Fill – 1982 

In 1982, Harding Lawson Associates (HLA) conducted an environmental assessment of the 
Brisbane Railyard, which consisted of drilling and collecting soil samples from 25 shallow 
boreholes and installing monitoring wells in 24 of the boreholes.3 The objective of this assessment 
was to assess the presence of contaminants in the former railyard [B&M, 2002a]. Groundwater 
samples were collected from these wells and one deep production well. Ten soil samples, 24 
groundwater samples, and one oil sample from the vicinity of the oil tank were collected and 
submitted for chemical analysis [Levine-Fricke, 1990]. 

2.6.2 Soil and Groundwater Investigation – 1985 

In 1984, Ecology & Environment, Inc. conducted a two-phase environmental investigation at the 
Brisbane Railyard. The first phase of the investigation included measuring water levels in 24 of 
the HLA wells and collecting groundwater samples from 18 of the wells. The second phase of the 
investigation, undertaken in 1985, included abandoning and sealing all the HLA wells due to 
problems with their construction, drilling and collecting soil samples from 41 soil borings, and 
installing and collecting soil and groundwater samples from 14 new A-Zone wells and 13 new B-

 

3 The investigation was conducted in both the northern and southern portions of the former Brisbane Railyard. 
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Zone wells.4 A total of 136 soil samples and 46 groundwater samples were collected and analyzed. 
The results of soil samples were not discussed in the recent reports. Groundwater levels were 
measured and the flow direction was evaluated [Levine-Fricke, 1990]. Groundwater samples were 
analyzed for VOCs and metals. Samples from monitoring well MW-4A had detections of metals 
including arsenic, barium, chromium, copper, lead, and zinc. The maximum concentrations were 
1.90 milligrams per liter (mg/L) for arsenic, 2.93 mg/L for barium, 2.84 mg/L for lead, 1.56 mg/L 
for copper, 1.81 mg/L for chromium, and 4.88 mg/L for zinc.  

2.6.3 Remedial Action Alternative Feasibility Study: Field Investigations – 1986 

In 1985 and 1986, the Mark Group performed a Remedial Action Alternative Feasibility Study for 
the Brisbane Railyard, which included drilling and collecting soil samples from 21 soil borings, 
nine A-Zone wells, and five B-Zone wells. Four of the A-Zone wells were installed next to existing 
Ecology & Environment, Inc. wells screened in the B-Zone. Five A-Zone and B-Zone well pairs 
were installed in new locations. A total of 69 soil samples were collected from soil borings and 
well borings, and 41 groundwater samples were collected and analyzed. The Mark Group also 
surveyed measuring points and measured water levels in all the wells, performed some small-scale 
aquifer tests to estimate hydraulic conductivities and aquifer interconnections, and made limited 
measurements of tidal fluxes [Levine-Fricke, 1990]. Groundwater samples were analyzed for 
metals and VOCs.  

2.6.4 Groundwater Monitoring Program – 1989 

In 1989, S.S. Papadopoulos & Associates, Inc. developed and implemented a semi-annual 
groundwater monitoring program for the Brisbane Railyard. Under the monitoring plan, S.S. 
Papadopoulos & Associates, Inc. sampled groundwater and measured water levels in 40 wells 
[Levine-Fricke, 1990]. The groundwater samples were analyzed for VOCs; benzene, toluene, 
ethylbenzene, and xylenes (collectively, BTEX); and metals.  

2.6.5 Groundwater Monitoring – 1989 

HCI conducted a second groundwater sampling event in June 1989. Water levels were measured, 
and samples were collected from 31 wells. HCI also removed 11,500 gallons of oil-contaminated 
water and sediments from the drainage ditch for offsite treatment and recycling [Levine-Fricke, 
1990]. 

2.6.6 Remedial Investigation Data Study – 1989 

In May 1989, HCI [1989] completed a Remedial Investigation Data Study (RIDS) report for the 
Brisbane Railyard (referred to in their report as “SPTCO Bayshore Facility”). The purpose of the 
RIDS was to (1) review and interpret data generated in the previous investigations; (2) identify 
data gaps and additional work needed to allow better definition of the nature and extent of 
contamination and the potential risks associated with the Site; and (3) design effective remedial 

 

4 The designations “A-“ and “B-zone” wells, used in historical Site documents, correspond to the Fill zone and Colma 
formation, respectively. 
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actions. To meet these objectives, HCI developed a Supplemental Remedial Investigation (SRI) 
Work Plan [Levine-Fricke, 1990]. In summary, HCI [1989] concluded the following: 

• Low to moderate concentrations of metals were found in soils at many locations across 
the Site; maximum concentrations were as follows: 

 Arsenic  ̶  120 milligrams per kilogram (mg/kg); 

 Barium  ̶  600 mg/kg; 

 Chromium  ̶  120 mg/kg; 

 Copper  ̶  5,700 mg/kg; 

 Lead  ̶  16,000 mg/kg; and 

 Zinc  ̶  3,400 mg/kg. 

• Oil and/or fuel type organic materials have been observed in the soils underlying the 
Turntable and former Oil Tank areas by all the previous investigators; and 

• The presence of VOCs in soils appears to be limited to low levels of chlorinated 
hydrocarbons in the northwest corner of the railyard (i.e., UPC OU-SM), where they 
are closely related to the extent of the Schlage OU VOC plume.  

2.6.7 Supplemental Remedial Investigation – 1990 

In 1990, Levine-Fricke [1990] implemented the SRI Work Plan for the Brisbane Railyard prepared 
by HCI in 1989. The field work and laboratory analyses included a soil-gas/groundwater survey, 
soil characterization from shallow trenches and deeper borings, surface soil sampling, air 
sampling, piezometer and monitoring well installation, groundwater and surface-water sampling, 
hydraulic testing, and tidal fluctuation monitoring. The majority of work was performed in the 
OU-2 area. Forty shallow borings were drilled to collect samples and make visual observations to 
identify the lateral and vertical extent of chemical-affected soils at the site. The analytical results 
and visual observations of the soil samples collected from the borings were also used to refine the 
locations for the eight new wells and 10 piezometers identified in the SRI Work Plan [HCI, 1989]. 
Additionally, eight groundwater monitoring wells were installed in the B-Zone to better 
characterize quality and flow of the deeper water bearing unit. Data collected through these 
activities, along with soil and groundwater data previously collected, were summarized and 
evaluated to characterize the extent of chemicals at and in the vicinity of the Brisbane Railyard.  

The SRI [Levine-Fricke, 1990] identified two general areas of concern at OU-2: 

• The Turntable and Oil Tank Areas – Petroleum hydrocarbons, primarily heavy, viscous 
Bunker C oil, were observed in the soil throughout this area. Other lighter-fraction oils 
were also identified in the TT Area. Bunker C oil extends offsite to properties along 
Industrial Way. 

• The South Disposal Area – Metals were detected in soil at concentrations above 
regulatory standards in this area. The principal metals of concern in this area are 
arsenic, copper, mercury, and lead, though other metals have also been detected. The 
maximum concentrations were as follows: 
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 Arsenic   ̶  18 mg/kg; 

 Copper   ̶  3,500 mg/kg; 

 Mercury   ̶  7.4 mg/kg; and 

 Lead   ̶  6,700 mg/kg. 

2.6.8 Additional Site Characterization – 1997 

The 1997 investigation at the Brisbane Railyard was designed to collect data regarding soil and 
groundwater quality that could be used to establish risk-based cleanup goals [B&M, 1997]. Fifty-
seven borings were installed at the Brisbane Railyard and soil and groundwater samples were 
collected for analytical testing between August and October 1997. Soil samples were analyzed for 
the presence of TPH (diesel and Bunker C ranges), SVOCs, and metals. The testing program results 
indicated that TPH was the primary COPC in soil in the Turntable/Oil Tank Area and the former 
UST Area just west of the railroad tracks (Figure 2). The maximum concentrations of TPH-d and 
Bunker C in the Oil Tank/Turntable Area were 41,000 mg/kg and 120,000 mg/kg, respectively. In 
the former UST area, the maximum concentrations of TPH-d and Bunker C were 1,500 mg/kg and 
2,600 mg/kg, respectively. In the South Disposal Area, TPH-d was found at concentrations up to 
6,100 mg/kg and Bunker C at concentrations up to 24,000 mg/kg. Additionally, a number of 
SVOCs were detected in the Turntable/Oil Tank and former UST areas, including pyrene (13,000 
micrograms per kilogram [µg/kg]) and fluoranthene (11,000 µg/kg). In the South Disposal Area, 
metals were identified as COPCs. In particular, copper and lead were found at maximum 
concentrations of 18,000 mg/kg and 13,000 mg/kg, respectively.  

Based on 19 groundwater samples obtained from the Oil Tank/Turntable area wells, TPH-d and 
Bunker C were present at concentrations up to 2,700 mg/L and 11,000 mg/L, respectively. TPH-d 
and Bunker C were also found in the former UST area at maximum concentrations of 4.3 mg/L 
and 12 mg/L, respectively. One groundwater sample collected from the South Disposal Area 
indicated the presence of TPH-d at 10 mg/L and Bunker C at 43 mg/L. No SVOCs were found in 
the UST area groundwater sample. SVOCs were also detected in the Turntable/Oil Tank Area at a 
maximum concentration of 590 micrograms per liter (µg/L) (phenanthrene). In general, copper 
and lead concentrations were elevated relative to other metals detected in groundwater samples. 
Total copper and lead concentrations ranged from 18 µg/L to 4,500 µg/L, and 110 µg/L to 12,000 
µg/L, respectively [B&M, 1997]. 

2.6.9 Groundwater Plume Stability Evaluation – 1998 

The main objective of this work was to evaluate the groundwater plume stability [B&M; 1998a, 
1998b]. In addition to analytical evaluation, historical trends in annual precipitation amounts and 
laboratory analytical methods were evaluated for the potential to affect plume stability. B&M 
[1998b] concluded that Bunker C concentrations were generally steady or decreasing over time. 
Further, the groundwater plume evaluation indicated that the plume was relatively stable and 
contaminant distribution patterns remained relatively consistent since 1995.  
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2.6.10 Remedial Action Plan – 1999 

Additional soil characterization was conducted in June 1999 [B&M, 1999]. This additional 
characterization consisted of 20 soil borings located north of the Turntable Area and scattered at 
roughly equal spacing across the eastern half of OU-2. In general, soil borings were advanced to 
6 to 9 feet bgs or several feet below groundwater level, whichever was first encountered. The 
report concluded that:  

• The Roundhouse/Turntable/Oil Tank Area was primarily contaminated with Bunker C 
oil;  

• The Bunker C oil was adsorbed to soil and dissolved in groundwater, and throughout 
much of the area, present as free product;  

• The free-phase Bunker C oil extended a short distance north of the Roundhouse, 
southwest of the former Turntable area, and in an elongated area underneath and to the 
south of the former Oil Tank;  

• The Bunker C oil was generally present from several feet below the surface, through 
the Fill to the top of the YBM;  

• In some areas, such as in the vicinity of the former Oil Tank, Bunker C oil was also 
present at or near the ground surface;  

• With the exception of benzo(a)pyrene, all analytical results for SVOCs did not exceed 
proposed cleanup criteria; and  

• Elevated concentrations of metals (including arsenic, barium, chromium, copper, lead, 
and zinc) were also detected in soil and groundwater in these areas, but not at 
concentrations exceeding proposed cleanup criteria.  

Soil in the vicinity of the South Disposal Area contained metals, primarily lead, at concentrations 
exceeding proposed cleanup criteria. Metals concentrations in soil are generally highest at or near 
the surface and decrease with depth. The maximum concentration of arsenic was 99 mg/kg, barium 
was 1,100 mg/kg, copper was 580 mg/kg, lead was 7,600 mg/kg, and zinc was 2,100 mg/kg. 
Groundwater in this vicinity also contained lead. The drainage ditch transecting both the Oil 
Tank/Turntable area and the South Disposal Area was also evaluated. Surface water in the northern 
and middle sections of the ditch had a petroleum sheen or free product present, while surface water 
in the southern section of the ditch had low concentrations of dissolved Bunker C oil. The ditch 
also received storm-water runoff, which may have mobilized both dissolved and soil-sorbed 
contaminants. Low levels (i.e., below 50 µg/kg) of PCBs were detected in three of the eight soil 
samples collected with a maximum concentration of 28 µg/kg. However, since the detected 
concentrations were below the residential preliminary remediation goals at that time, they were 
not considered COPCs. 

The 1999 RAP was not approved by the RWQCB and was followed by the Revised RAP described 
in Section 2.6.12 below. 
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2.6.11 Supplemental Bunker C Delineation – 2001 

As proposed in an Addendum to the 1999 RAP [B&M, 2000], a soil investigation was performed 
in May-June 2000 [B&M, 2001] to further delineate the nature and extent of petroleum 
hydrocarbon impacts in the Southern Area of the Brisbane Railyard. The work included drilling 
110 soil borings and collecting and analyzing soil samples for petroleum products (i.e., TPH-d, 
Bunker C oil, motor oil, gasoline, and Stoddard solvent), VOCs, SVOCs, select metals, herbicides, 
pesticides, and PCBs. The report concluded that the primary COPC in the OU-2 area is Bunker C 
oil. The report estimated that the total area of impact above 46,000 mg/kg was approximately 
6.5 acres, while the area of impact between 20,000 mg/kg and 46,000 mg/kg was approximately 
3.1 acres.  

Two metals, arsenic and lead, were detected above their respective commercial maintenance 
worker cleanup criteria of 19 mg/kg and 2,464 mg/kg. The maximum concentration of lead was 
13,000 mg/kg. Further, a limited area of CVOC5 impacts was discovered in the Oil Tank Area 
with maximum trichloroethene (TCE) and tetrachloroethene (PCE) concentrations of 170 mg/kg 
and 2,500 mg/kg, respectively. The report also concluded that SVOCs were not COPCs. No PCBs, 
pesticides, or herbicides were detected in any of the tested samples; therefore, they were not 
considered COPCs at the time [B&M, 2001]. 

2.6.12 Revised RAP – 2002 

The OU-2 Revised RAP [B&M, 2002a] proposed to cap all soils at the Site rather than attempt to 
excavate soil with Bunker C concentrations exceeding 46,000 mg/kg, due to testing indicating that: 
(1) historical Bunker C impacts to soil were more widespread than previously thought; and (2) the 
mobility in soil of weathered Bunker C is low. The Revised RAP also proposed specific plans to 
close the drainage ditch and to excavate the small CVOC-impacted area near the former Oil Tank. 
The RWQCB conditionally approved the Revised RAP, concurring with the results of analysis 
demonstrating that weathered Bunker C oil is immobile because it is too viscous to flow and exists 
as a semi-solid at typical Site temperatures [RWQCB, 2002]. The RWQCB further concluded 
“Bunker C oil free product does not impose unacceptable risk to human health and the 
environment when proper risk management procedures are followed.” 

2.6.13 Chlorinated Solvent Investigation Report – 2002 

A chlorinated solvent investigation was conducted at OU-2 in November 2000 and June 2001 to 
further delineate the extent of CVOC impact in the Southern Area [B&M, 2002b]. A total of 20 
soil borings were completed to depths of 6 to 12 feet bgs and groundwater samples were collected 
from six of the 20 borings for VOC analyses. The highest CVOC concentration in soil was 4,500 
mg/kg of PCE in a sample from 1 foot bgs. The maximum groundwater concentrations were TCE 
at 960 µg/L, PCE at 1,200 µg/L, cis -1,2-dichloroethene (cis-1,2-DCE) at 44,000 µg/L, 
trans-1,2-dichloroethene (trans-1,2-DCE) at 700 µg/L, and vinyl chloride at 9,700 µg/L [B&M, 
2002b]. 

 

5 This area was identified as impacted by halogenated VOCs (HVOCs) by B&M [2001]. However, the detected 
chemicals are chlorinated VOCs, and are referred to as CVOCs henceforth. 
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2.6.14 OU-2 Additional Investigation in Area of CVOC Plume – 2007 

Additional soil and groundwater sampling for CVOCs was conducted in 2006, confirming the 
previously observed extents of CVOC impacts in soil and groundwater [B&M, 2007]. As part of 
this investigation, six borings were advanced to the top of the YBM (approximately 6 to 12 feet 
bgs), and two soil samples and two grab groundwater samples were collected from each boring at 
various depths for VOC analyses. Four CVOCs were detected in shallow boring samples collected 
from depths of 3 to 6.5 feet bgs, including cis-1,2-DCE (with a maximum concentration of 490 
mg/kg), TCE (40 mg/kg), PCE (4,200 mg/kg), and vinyl chloride (2.3 mg/kg). The same four 
CVOCs were also identified in deeper samples from each boring obtained from depths of 4.5 to 
8.5 feet bgs at the following maximum concentrations: cis-1,2-DCE (960 mg/kg), TCE (860 
mg/kg), PCE (9,400 mg/kg), and vinyl chloride (3.1 mg/kg). 

2.6.15 Groundwater and Surface-Water Monitoring Summary – 2019 

Groundwater monitoring in OU-2 has been conducted since the mid-1990s by various consultants 
on behalf of the owner. Currently, groundwater level measurement and sampling for water quality 
analysis (TPH, VOCs, and metals) are conducted semi-annually. Construction details for wells 
located in OU-2 are provided in Table 1. In addition to groundwater sampling, surface-water 
samples from the drainage ditch are collected and analyzed for TPH as part of this semi-annual 
event.  

During the August 2019 semi-annual monitoring event [B&M, 2020], 15 samples from A-Fill zone 
monitoring wells were analyzed for TPH, five groundwater samples were analyzed for VOCs, one 
groundwater sample was analyzed for BTEX, and two groundwater samples were analyzed for 
metals. Results were as follows: 

• TPH-g was detected in all 15 samples at concentrations ranging from 0.0315 mg/L 
(LF-5A) to 0.116 mg/L (MW-15A); 

• TPH-d was detected in eight wells at concentrations ranging from 0.0527 mg/L 
(LF-3A) to 7.48 mg/L (MW-15A); 

• TPH-mo was detected in seven wells at concentrations ranging from 0.0553 mg/L 
(LF-4A) to 2.11 mg/L (MW-11AR); 

• Target COPCs including PCE, TCE, 1,1-dichloroethene, trans-1,2-DCE, and vinyl 
chloride were not detected at or above the method detection limit (MDL). Cis-1,2-DCE 
was detected only in well MW-15A, which is located in the turntable area, below the 
reporting limit at 0.320 µg/L; 

• Antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, molybdenum, 
nickel, selenium, and zinc were detected in at least one of the two groundwater 
monitoring wells at relatively low concentrations; 

• Surface water stations were dry this monitoring event, but samples were collected from 
all four locations (i.e., North Ditch, Middle Ditch, South Ditch, and Outfall) in February 
2019. TPH-g was detected at all four locations, all below reporting limits, at estimated 
concentrations ranging from 0.0349 mg/L (South Ditch) to 0.0371 mg/L (Middle 



  

 

OU-2 Feasibility Study/Remedial Action Plan 18 22 December 2021 

Ditch). TPH-d and TPH-mo were only detected in the North Ditch below the reporting 
limit at 0.0836 mg/L and 0.0485 mg/L, respectively [B&M, 2020].  

2.7 Industrial Way Properties Investigation History 
Historical investigations conducted at the Industrial Way Properties are summarized below. 

2.7.1 UST Removal from 250 Industrial Way – 1988 

A 500-gallon gasoline UST was removed in 1988. Groundwater from the tank excavation was 
sampled and analyzed for TPH-g and BTEX. TPH-g was detected at a concentration of 9.4 mg/L 
and BTEX compounds were detected at a maximum concentration of 0.92 mg/L. A groundwater 
well, originally identified as well W-1 but later designated K-1, was installed at this location [T&R, 
1993].  

2.7.2 UST Removal from 285 Industrial Way – 1991 

One 2,000-gallon underground fuel storage tank, which had reportedly been used for leaded 
gasoline and diesel, was removed [Geomatrix Consultants, 1991a]. Two soil samples and one 
groundwater sample were collected from the tank excavation; the soil samples were analyzed for 
BTEX, TPH-d, TPH-g, and lead, and the groundwater sample was analyzed for BTEX and  
TPH-g. Analytes were not detected in any of the samples. 

2.7.3 UST Removal from 350 Industrial Way – 1991 

One 1,000-gallon gasoline UST was removed [Geomatrix Consultants, 1991b]. A 
1/2-inchdiameter hole was observed near the north end of the tank. Approximately 20 cubic yards 
of discolored soil was excavated and stockpiled. Two soil samples were collected, one from each 
end of the tank excavation, and analyzed for TPH-g, soluble lead (i.e., leaching of lead into water), 
and BTEX. TPH-g and soluble lead were detected at maximum concentrations of 4,900 mg/kg and 
0.45 mg/L, respectively, and BTEX concentrations ranged from 15 to 160 mg/kg. The stockpiled 
soil had concentrations of TPH-g of 3,900 mg/kg, benzene of 4.1 mg/kg, ethylbenzene of 75 
mg/kg, toluene of 22 mg/kg, xylenes of 120 mg/kg, and soluble lead of 0.49 mg/L. The stockpiled 
soil was aerated and resampled. The composite sample was analyzed for TPH-g and BTEX, and 
all analytes were below detection limits (1 mg/kg for TPH-g and 0.005 mg/kg for BTEX). The 
aerated soil was placed as fill at a neighboring parcel at 55 Industrial Way. One groundwater 
monitoring well, identified as MW-1, was installed in 1992 and screened in the Fill zone [Weiss, 
2006]. The monitoring well was destroyed in 2006 [Weiss, 2006].  

2.7.4 Soil Investigation – 1991 

Geomatrix Consultants drilled eight boreholes and analyzed seven soil samples for BTEX, TPH-g, 
lead, and copper [T&R, 1992]. A groundwater monitoring well (MW-1) was constructed in one of 
the boreholes. Benzene, TPH-g, lead, and copper were detected at maximum concentrations of 0.5 
mg/kg, 33 mg/kg, 19,000 mg/kg, and 5,200 mg/kg, respectively. 
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2.7.5 Soil Quality Assessment – 1992 

An investigation to assess the possible presence of Bunker C oil and metals in the soil at the 
Industrial Way properties was conducted [T&R, 1992].  

2.7.6 Soil and Groundwater Investigation – 2008 

A soil and groundwater investigation was conducted at the locations of the two former USTs at 
250 and 350 Industrial Way in Brisbane, California, in 2008 by Weiss Associates [Weiss, 2008]. 
During the investigation, 13 borings were advanced using direct-push drilling methods for 
collection of soil and groundwater samples. Because soils in the tank vicinity were impacted 
historically by TPH-g, TPH-d, and BTEX, samples were analyzed for TPH (gasoline, diesel, and 
motor oil ranges)6, 7 and VOCs [Weiss, 2008].  

At the 250 Industrial Way location, the following analytes and maximum concentrations were 
detected in the three soil samples: TPH-d (8.9 mg/kg) and total petroleum hydrocarbons as motor 
oil (TPH-mo) (21 mg/kg). In the eight groundwater samples collected from temporary wells at this 
location, the analytes and maximum concentrations detected included TPH-g (2.2 mg/L), TPH-d 
(2.3 mg/L), TPH-mo (7.2 mg/L), benzene (2.1 µg/L), toluene (35 µg/L), ethylbenzene (2.2 µg/L), 
and xylenes (11 µg/L).  

At the 350 Industrial Way location, the analytes and maximum concentrations detected in the three 
soil samples included TPH-g (140 mg/kg), TPH-d (310 mg/kg), TPH-mo (71 mg/kg), benzene 
(0.11 mg/kg), ethylbenzene (0.0055 mg/kg), and xylenes (0.074 mg/kg). In the five groundwater 
samples collected from temporary wells at this location, the analytes and maximum concentrations 
detected included TPH-g (1.9 mg/L), TPH-d (3.7 mg/L), TPH-mo (1.9 mg/L), benzene (15 µg/L), 
toluene (16 µg/L), ethylbenzene (15 µg/L), and xylenes (23 µg/L).  

Based on the results of this investigation, the extent of TPH and VOCs was found to be limited 
and the RWQCB issued a “No Further Action” letter for the USTs in 2008 [RWQCB, 2008].  

2.8 Data Gap Investigation – 2019 
Between November 2018 and February 2019, over 1,100 Fill soil samples were collected from 551 
soil borings and grab groundwater samples were collected from the Fill water-bearing zone in 138 
soil borings. Groundwater samples were also collected from 16 existing groundwater monitoring 
wells. Results from the investigation were documented in the report provided in Appendix C. 

For purposes of managing data and information, the Site was divided into six investigation zones. 
The zones were established based on functional activities that were historically associated with the 
former railyard operations and Industrial Way properties. Investigation zones were established as 
follows (Figure 2): 

• Zone 1: Former switching yard north; 

 

6 TPH-d and TPH-mo were processed using a silica gel cleanup to remove polar organics. 
7 Gasoline carbon range – C6-C10, diesel carbon range – C10-C28, and motor oil carbon range – C28-C40. 
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• Zone 2: Former switching yard south; 

• Zone 3: Former Machine and Erecting Shop; 

• Zone 4: Turntable and oil tank area; 

• Zone 5: South Disposal Area; and 

• Zone 6: Industrial Way properties. 

Historical activities at former Site facilities were described in Section 2.2. 

2.9 Site Remediation History 
In 1998 and 2002, as part of development of a RAP, development-specific cleanup goals were 
calculated for OU-2 using a risk-based approach for protection of human health and the 
environment. RAOs contemplated as part of the development of these cleanup goals included the 
following [B&M, 2002a]:  

• Prevention of human contact with Bunker C oil, metals, and CVOCs; 

• Prevention of migration of Bunker C oil, metals, and CVOCs to the bay; 

• Removal of free product to the extent practicable; and 

• Prevention of ecological impacts to surface water at the drainage ditch. 

In 2006, the northern portion of the drainage ditch on OU-2 (i.e., the drainage swale, north ditch, 
and middle ditch; Figure 2) was reconstructed. The work included excavation of the root zone, 
backfilling, and installation of a high-density polyethylene liner in various portions of the work 
area [B&M, 2005]. Surface water in the drainage ditch in this area of the Site is reportedly no 
longer in contact with COPCs in the soil.  
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3. NATURE AND EXTENT OF CONTAMINATION 

A summary of the nature and extent of contamination in soil and groundwater at the Site is 
presented below based on results from the Data Gap Investigation. For comparison purposes, the 
concentrations of the detected constituents were screened against several published screening 
criteria, as appropriate. Screening criteria included:  

• Mean regional arsenic background concentration of 19 mg/kg [Lawrence Berkeley 
National Laboratory (LBNL), 2009];8 

• Environmental Screening Levels (ESLs) for residential, commercial/industrial, and 
construction worker land uses [RWQCB, 2019a]; 

• Benzo(a)pyrene equivalent for ambient concentrations in northern California of 0.9 
mg/kg [DTSC, 2009a];9 

• Aquatic habitat goal levels for saltwater ecotoxicity [RWQCB, 2019a]. 

A summary of the analytical results and screening level comparisons are presented in the following 
sections.  

3.1 Fill Soil 
A detailed compilation of Fill soil sampling results at OU-2 is presented in the OU-2 Data Gap 
Investigation Report in Appendix C. Soil samples were collected from 551 locations shown in 
Figure 5 at depths ranging from 0.5 to 20 feet bgs.  

Soil constituents with concentrations exceeding screening levels in one or more samples were 
tentatively identified as COPCs and evaluated further in the health risk assessment discussed in 
Section 4 and provided as Appendix D. Based on the analysis in the health risk assessment, the 
list of risk-driving COCs was generated for the various receptor and exposure pathway 
combinations (see Section 4.1). 

3.1.1 Metals 

Metals results of Fill soil samples are presented in Table 2. In general, metals were detected at 
most sample locations at most depths sampled. In general, metals concentrations were greatest in 
the South Disposal Area, where “a substantial amount of metal debris and metals ‘slag’ was 
observed in the fill materials”, according to historical documents [Levine-Fricke, 1991]. A 
summary of the notable findings is as follows: 

Arsenic (Figure 6): Arsenic was detected in all Zones with an apparently higher frequency in 
Zones 1, 2, and 5. Arsenic was detected at a maximum concentration of 1,400 mg/kg at borings 

 

8 The proposed arsenic background concentration of 19 mg/kg is consistent with the Schlage OU, UPC OU-SF, and 
UPC OU-SM, which are all under DTSC oversight. The background value of 19 mg/kg is only applicable for 
evaluating existing soil at the Site and would not be used for evaluating import fill. 
9 The proposed benzo(a)pyrene equivalents background concentration is consistent with the UPC OU-SM, would be 
applicable only for evaluating existing soil at the Site, and would not be used for evaluating import fill.  
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AE5 (Zone 1) and AV5 (Zone 2; 3.5 to 4 feet bgs). For comparison purposes, the arsenic 
concentrations were compared to the mean regional arsenic background concentration of 19 mg/kg 
[LBNL, 2009]. Approximately 35% of samples exceeded the 95% upper tolerance limit (UTL)10 
of the mean regional arsenic background concentration of 19 mg/kg. Background exceedances for 
arsenic were observed at all sample depths; particularly in the northeast portion of the switchyard 
(Zone 1), concentrations of samples from multiple depths from the same borehole exceeded the 
background screening criterion. Arsenic is therefore considered a COPC for the Site.  

Lead (Figure 7): Elevated concentrations of lead were detected in all Zones throughout the Site. 
The maximum lead concentration detected was 28,000 mg/kg at location AM7 (Zone 2; 7.5 to 8 
feet bgs). Lead concentrations exceeded the ESL of 80 mg/kg in approximately 56% of samples. 
Therefore, lead is considered a COPC for the Site. 

Antimony: Antimony was present in a smaller subset of samples and predominantly in Zone 5 
(South Disposal Area) with a maximum concentration of 4,300 mg/kg in sample O10 (Zone 3) at 
a depth of 0.5 to 1 foot bgs. Antimony exceeded the residential ESL in 16% of the soil samples. 
Therefore, antimony is considered a COPC for the Site. 

Maximum concentrations of other metals detected and the percent of samples exceeding the 
residential ESLs in parenthesis were as follows: 

• AN5 (Zone 2) from 0.5-1 foot bgs: 23,000 mg/kg barium (0.1%), 120 mg/kg beryllium 
(0.1%), 4,400 mg/kg cobalt (3%), and 45,000 mg/kg vanadium (0.1%); 

• S15 (Zone 3) from 0.5-1 foot bgs: 120,000 mg/kg copper (2%); 

• N15 (Zone 3) from 0.5-1 foot bgs: 22 mg/kg mercury (1%);  

• AV10 (Zone 5) from 14.5-15 feet bgs: 3,400 mg/kg nickel (1%); and 

• W10 (Zone 1) from 0.5-1 foot bgs: 110 mg/kg thallium (2%). 

Based on the concentrations, barium, beryllium, cobalt, copper, mercury, nickel, thallium, and 
vanadium are considered COPCs for the Site. Chromium, molybdenum, silver, and zinc are not 
considered COPCs for the Site since no concentrations exceed the residential ESLs. This is 
consistent with historical site investigations discussed in Section 2.6. 

3.1.2 Polynuclear Aromatic Hydrocarbons 

PAH concentrations are summarized in Table 3. All 17 PAHs in the analytical method were 
detected in one or more samples. Maximum concentrations of these constituents were detected at 
the following locations with percent exceeding direct exposure or leaching to groundwater ESLs 
in parenthesis as applicable: 

 
10 A tolerance interval is a statistical interval within which, with a specified confidence level, a specified proportion 
of a sampled population falls. Tolerance intervals are statistical ranges typically constructed from 
onsite background data. Tolerance limits define the range of data that fall within a specified percentage with a 
specified level of confidence. The UTL has been commonly used to establish a background threshold value. 

https://en.wikipedia.org/wiki/Statistical_interval
javascript:void(0);
javascript:void(0);
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• AB13 (Zone 3) from 3.5-4 feet bgs: 14,000 µg/kg benzo(a)pyrene (28%), 8,400 µg/kg 
benzo(b)fluoranthene (3.2%), 4,700 µg/kg benzo(k)fluoranthene, 76,000 µg/kg 2-
methylnaphthalene (4.0%), 25,000 µg/kg acenaphthene (0.3%), 32,000 µg/kg 
anthracene (2.7%), 19,000 µg/kg benzo(a)anthracene (3.2%), 31,000 µg/kg chrysene 
(0.5%), 33,000 µg/kg fluorene (0.3%), and 13,000 µg/kg naphthalene (2.4%); 

• AS7 (Zone 2) from 0.5 to 1 foot bgs: 7,900 µg/kg benz(a)pyrene, 13,000 µg/kg 
benzo(b)fluoranthene, 5,000 µg/kg benzo(k)fluoranthene, 12,000 µg/kg 
benzo(a)anthracene, 14,000 µg/kg chrysene, 980 µg/kg dibenzo(a,h)anthracene  
(3.0%), 29,000 µg/kg fluoranthene, 2,200 µg/kg indeno(1,2,3-cd)pyrene (1.1%), and 
26,000 µg/kg pyrene (0.3%); and 

• X1 (Zone 1) from 0.5 to 1 foot bgs: 5,200 µg/kg benzo(a)pyrene, 6,800 µg/kg 
benzo(b)fluoranthene, 2,300 µg/kg benzo(k)fluoranthene, 4,400 µg/kg 
benzo(a)anthracene, 6,100 µg/kg chrysene, 1,100 µg/kg dibenzo(a,h)anthracene, 2,600 
µg/kg fluoranthene, 3,100 µg/kg indeno(1,2,3-cd)pyrene, 350µg/kg naphthalene, and 
6,600 µg/kg pyrene. 

Benzo(a)pyrene (BaP) toxicity equivalents (TEQ) were calculated by Geosyntec for each sample 
and the distribution is presented in Figure 8. Concentrations were screened against the 95th 
percentile BaP equivalent for ambient concentrations in northern California of 0.9 mg/kg [DTSC, 
2009a]. Exceedances of the ambient concentration occur in deep samples within the former Oil 
Tank Area (Zone 4), in several shallow and mid-depth samples in the former Turntable Area (Zone 
4), and sparsely throughout the railyard predominantly in shallow samples with a few exceedances 
in mid-depth and deep samples.  

Naphthalene was detected in Fill soil samples at relatively low concentrations across the Site 
(Figure 9). Comparison of the naphthalene concentrations to the residential ESL indicates that 
screening level exceedances were observed in a limited area in deep samples within the former Oil 
Tank Area (Zone 4) and at a few locations north of the former Turntable Area (Zone 4). The 
exceedances of BaP equivalents and naphthalene in the former Oil Tank Area and former Turntable 
Area correlate with the delineated area of Bunker C Oil impacts in Fill soil (see Section 3.1.3 and 
B&M, 2002a) suggesting that the Bunker C Oil is the source of the PAH detections in Zone 4. 

Based on the concentrations discussed above, acenaphthene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(a)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, 
indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and pyrene are COPCs 
for the Site. Benzo(g,h,i)perylene and benzo(k)fluoranthene are not considered COPCs at the Site 
since no concentrations exceeded residential ESLs. This is consistent with historical site 
investigations discussed in Section 2.6. 

3.1.3 Total Petroleum Hydrocarbons 

TPH concentrations are summarized in Table 3 and the distribution of TPH-d is shown in 
Figure 10. Based on historical Site characterization, TPH-d (reported by TestAmerica 
Laboratories, Inc. as carbon chain lengths between C10-C28) and TPH-mo (reported as chain 
lengths C24-C36) are generally indicative of Bunker C oil (carbon chain lengths C9-C36) rather 
than diesel or motor oil products as reported by the laboratory.  
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Maximum concentrations of TPH-d and TPH-mo were 94,000 and 86,000 mg/kg, respectively, at 
boring AB13 (in Zone 3, the former Oil Tank Area) from 13.5-14 feet bgs. This boring location 
also had the maximum concentrations of TPH-g (2,400 mg/kg) and 8 of the 17 PAHs quantified. 
The percent of samples exceeding the residential direct exposure ESL were 28% and 2.4% for 
TPH-d and TPH-mo, respectively. Concentrations of TPH-d and TPH-mo exceed residential ESLs 
and are therefore COPCs for the Site. TPH-g did not exceed the residential ESL and is therefore 
not a COPC for the Site. 

TPH-d exceedances are located throughout Zones 3, 4, and 5 (Figure 10) and are attributed to the 
railyard operations within the former Oil Tank Area, the former Turntable Area, the former 
Machine and Erecting Shop area, and the South Disposal Area, though exceedances were also 
observed at lower frequency in the former switchyard. Comparison of the current distribution of 
TPH-d with that interpreted in 2002 (B&M, 2002a) suggests that concentrations have decreased 
somewhat but the areal extent of TPH-d impacts across the Site has become larger.  

3.1.4 Organochlorine Pesticides 

OCP concentrations in Fill soil are summarized in Table 4. OCPs were detected in approximately 
21% of the samples collected. ESLs for groundwater protection were exceeded for dieldrin (six 
samples) and endrin (four samples). All exceedances except one for dieldrin were in the shallow 
soil sample, and all exceedances had deeper soil samples that were below residential ESLs 
indicating that the vertical extent of OCP compounds are limited to the upper few feet of Fill soil  

Maximum concentrations of OCPs detected at elevated concentrations and the percent exceeding 
the leaching to groundwater or resident direct exposure ESLs in parenthesis, if any, were as 
follows: 

• AV9 (Zone 5) from 0.5-1 foot bgs: 120 µg/kg dichlorodiphenyldichloroethane 
(4,4-DDD), 280 µg/kg dichlorodiphenyldichloroethene (4,4-DDE), 220 µg/kg 
dichlorodiphenyltrichloroethane (4,4-DDT), 61 µg/kg alpha-chlordane, 340 µg/kg 
chlordane, and 51 µg/kg gamma-Chlordane; 

• AD9 (Zone 1) from 3.5-4 feet bgs: 1.0 µg/kg alpha-BHC,  

• AU7 (Zone 2) from 3.5-4 feet bgs: 2.5 µg/kg beta-BHC; 

• AM7 (Zone 2) from 0.5-1 foot bgs: 28 µg/kg dieldrin (1.7%); 

• AK7 (Zone 2) from 0.5-1 foot bgs: 30 µg/kg endrin (0.9%); 

• AT12 (Zone 6) from 3.5-4 feet bgs: 6.6 µg/kg endrin aldehyde; 

• Z17 (Zone 4) from 0.5-1 foot bgs: 0.7 µg/kg endrin ketone; and 

• X9 (Zone 1) from 3.5-4 feet bgs: 20 µg/kg gamma-BHC (0.3%). 

Therefore, dieldrin, endrin, and gamma-BHC are considered COPC and the remaining OCPs are 
not considered COPCs for the Site. 
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3.1.5 Polychlorinated Biphenyls 

PCB results are summarized in Table 4 and Figure 11. Of the six Aroclors reported, only Aroclor 
1254 and Aroclor 1260 were detected above MDLs. Total detected Aroclor concentrations equaled 
or exceeded the residential ESL of 230 µg/kg in the following shallow (0.5-1 foot bgs) samples:  

• In Zone 1, S7 (380 µg/kg), AA7 (710 µg/kg), and AF5 (600 µg/kg); and 

• In Zone 2, AI7 (1,500 µg/kg), AJ5 (320 µg/kg), AJ9 (820 µg/kg) , AK7 (940 µg/kg), 
AM7 (430 µg/kg), AO7 (440 µg/kg), and AV5 (740 µg/kg).  

Residential ESL exceedances at the 3.5-4 foot bgs depth interval were observed in the following 
samples: 

• In Zone 1, Q7 (520 µg/kg), and S7 (5,300 µg/kg) ; and 

• In Zone 6, AU11 (1,320 µg/kg).  

A deeper sample at AU11 (9.5-10 feet bgs) did not exceed the residential ESL; per the Data Gap 
Investigation Work Plan, deeper samples were not collected at locations Q7 and S7. Three samples 
(AI7 and AU11 at 0.5 to 1 foot bgs and S7 at 3.5 to 4 feet bgs) exceeded a concentration of 1,000 
µg/kg.  

The percent of samples to exceed the residential direct exposure ESL was 4.5%. These appear to 
be isolated detections that are statistically insignificant findings for the Site as a whole. The 
detections do not correlate to any apparent PCB sources at those locations but could be a legacy 
of the historical fill material placed at those locations. Fill placement concluded in 1935 and major 
railyard operations ceased in 1982. The maximum total PCBs concentration during historical 
investigations was 28 µg/kg. Based on the concentrations, PCBs as Aroclor 1254 and Aroclor 1260 
are considered COPCs and the remaining PCBs are not considered COPCs for the Site.  

3.1.6 Volatile Organic Compounds 

VOC results are summarized in Table 5 and CVOC results are shown in Figure 12. Exceedances 
of the lowest ESL (i.e., direct contact or leaching to groundwater) were as follows: 

• Benzene: AH13 (Zone 4) from 7.5 to 8 feet bgs (82 µg/kg), R13 from 0.5 to 1 foot bgs 
(2,300 µg/kg), and T17 (Zone 3) from 0.5 to 1 foot bgs (450 µg/kg), 0.78% of samples 
exceed the leaching to groundwater ESL; 

• Ethylbenzene: AB13 (Zone 4) from 13.5 to 14 feet bgs (730 µg/kg) and AD13 (Zone 
4) from 7.5 to 8 feet bgs (590 µg/kg), 0.52% of samples exceed the leaching to 
groundwater ESL; 

• Naphthalene: AB13 (Zone 4) from 13.5 to 14 feet bgs (7,400 µg/kg), AC15 (Zone 4) 
from 7.5 to 8 feet bgs (1,400 µg/kg), AD13 (Zone 4) from 7.5 to 8 feet bgs (4,100 
µg/kg), and R15 (Zone 3) from 3.5 to 4 feet bgs (2,900 µg/kg), 1.3% of samples exceed 
the leaching to groundwater ESL; and 
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• TCE: Y15 (Zone 4) from 7.5 to 8 feet bgs (100 µg/kg), 0.003% of samples exceed the 
leaching to groundwater ESL. 

Based on the concentrations, benzene, ethylbenzene, naphthalene, and TCE are considered 
COPCs. 

Elevated concentrations of chlorinated VOCs in Fill soil were previously observed in a limited 
area in Zone 4 between the former Turntable and the former Oil Tank [B&M, 2007]. In the vadose-
zone soil samples collected in 2006, PCE, TCE, vinyl chloride, and cis-1,2-DCE were detected at 
maximum concentrations of 9,400 mg/kg, 860 mg/kg, 3.1 mg/kg, and 960 mg/kg, above residential 
direct contact ESLs. In this investigation, though samples were not collected from the original 
locations, PCE, TCE, vinyl chloride, and cis-1,2-DCE were not detected in soil samples above the 
residential ESLs anywhere on the Site. PCE, TCE, vinyl chloride, and cis-1,2-DCE are considered 
COPCs based on the historical concentrations.  

All remaining VOCs are not considered COPCs since concentrations do not exceed residential or 
leaching to groundwater ESLs. 

3.1.7 Asbestos 

Asbestos was not detected in any soil samples; there is no evidence of the presence of asbestos in 
soils at the Site. Asbestos is not considered a COPC for the Site. 

3.1.8 Pentachlorophenol 

Pentachlorophenol (PCP) was allegedly used as a preservative in the manufacture of glue and 
fertilizer from animal hides and bones by tenants of 55 Industrial Way prior to the mid-1960s 
(Figure 2) [T&R, 1993]. The process reportedly included several other chemicals including 
sulfuric acid, chromium, zinc, and petroleum hydrocarbons [T&R, 1993]. Although soil samples 
from this area have not been analyzed specifically for PCP, multiple lines of evidence indicate that 
PCP impacts likely do not exist in this area. First, pentachlorophenol is biodegradable and lasts in 
soil for hours to days [Agency for Toxic Substances and Disease Registry (ATSDR), 2001]. A 
variety of microorganisms have demonstrated the ability to degrade PCP under aerobic and 
anaerobic conditions [McAllister et al., 1996].  

Second, chromium, zinc, and TPH concentrations in Fill soil are not elevated relative to other 
Industrial Way properties or the railyard (Table 2). Chromium concentrations in soil in this area 
range from approximately 30 mg/kg to 150 mg/kg, which is consistent with regional background 
[e.g., LBNL, 2009] and several orders of magnitude below the residential ESL of 120,000 mg/kg. 
Also, the maximum zinc concentration in this area is 15,000 mg/kg (AC15), well below the 
residential ESL of 23,000 mg/kg. And TPH in this area has been characterized as Bunker C fuel 
from the adjacent former Oil Tank [B&M, 2000], not a waste from the glue and fertilizer 
manufacture process.  

Third, 16 groundwater monitoring wells screened in the Fill zone (listed in Table 6, excluding 
MK-1A) were sampled and tested for PCP and all samples were non-detect below laboratory 
reporting limits (ranging from 9.5 to 10 µg/L), including at wells MW-7A and MW-13A located 
at the boundary between the Industrial Way properties and the railyard (analytical data provided 
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in Appendix G of the Data Gap Investigation Report). As such, neither soil data nor groundwater 
data provide evidence of a release to the environment of chemicals associated with the manufacture 
of glue and fertilizer.  

Finally, were PCP identified as a COPC, the preferred remedy described in Section 7 would not 
change. According to ASTDR [2001], when PCP is released to the environment, “most of it will 
move with water and generally stick to soil particles” and “not much will evaporate.” And as noted 
above, PCP generally degrades rapidly in soil. Nonetheless, as discussed in Section 7.1, additional 
soil screening will be conducted at the Industrial Way properties following demolition of the 
existing buildings, and soil samples will be analyzed to confirm that PCP is not present in soil. 

3.2 Soil Vapor 

Representative samples of soil vapor will be collected at the Site prior to vertical development for 
review by RWQCB, as documented in the Data Gap Investigation Work Plan [Geosyntec, 2018]. 
The data will be used to conduct a vapor intrusion evaluation for buildings that will be constructed 
and occupied in the development. Given anticipated Site modification (e.g., by regrading) and 
planned groundwater remediation, all of which may affect the potential for a vapor intrusion 
condition, soil vapor confirmation sampling following active remediation and prior to building 
construction is appropriate.  

3.3 Groundwater 

Groundwater sampling results at the Site are presented in the OU-2 Data Gap Investigation Report 
in Appendix C. Grab and well groundwater samples were collected from 138 locations shown in 
Figure 13. Groundwater elevations at the time of sampling during the data gap investigation (i.e., 
December 2019) are provided in Table 6. Since Fill groundwater at the Site is exempt from 
beneficial use, the only complete exposure pathways are: (1) migration to San Francisco Bay; and 
(2) migration through soil vapor by VOCs. RWQCB ESLs have not been developed for the vapor 
intrusion pathway for SVOCs or TPH [RWQCB, 2019a]. Thus, dissolved metals, SVOCs, and 
TPH were screened against saltwater ecotoxicity ESLs with a 100-fold attenuation factor to 
account for sorption and dilution that would occur in groundwater as it migrated over the 
approximately half-mile between the Site and San Francisco Bay/Guadalupe Lagoon, and VOCs 
were screened against the minimum of the lowest vapor intrusion ESL and the saltwater 
ecotoxicity ESL with a 100-fold attenuation factor.  

3.3.1 Dissolved Metals 

Dissolved metals concentrations in grab groundwater and monitoring well samples are 
summarized in Table 7. All tested metals concentrations in Fill groundwater were below the 
screening criteria with the exception of arsenic at AV5 and copper at AJ5. Arsenic, lead, copper, 
and nickel had the highest concentrations relative to their screening criteria (Figure 14). As 
commonly observed, dissolved metals concentrations were generally greater in grab groundwater 
samples than in samples from groundwater monitoring wells.  

The maximum concentrations of dissolved metals were as follows: 
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• Antimony, arsenic, and thallium were 50 µg/L, 4,300 µg/L , and 43 µg/L, respectively, 
all at location AV5 (Zone 2); 

• Beryllium, cadmium, chromium, cobalt, lead, copper, nickel, and vanadium were 4.7 
µg/L, 4.1 µg/L, 380 µg/L, 77 µg/L, 320 µg/L, 450 µg/L, 420 µg/L, and 280 µg/L, 
respectively, at location AJ5 (Zone 2); 

• Barium was 2,400 µg/L at location LF-4A (Zone 4);  

• Hexavalent chromium was 48 µg/L at location AD13 (Zone 4); 

• Mercury was 0.28 µg/L at location X9 (Zone 1); 

• Molybdenum was 43 µg/L at location R9 (Zone 3); 

• Selenium was 7.2 µg/L at location N9 (Zone 3);  

• Silver was 2.8 µg/L at location AO7 (Zone 2); and 

• Zinc was 670 µg/L at location MK-8A (Zone 5). 

Only 0.01% of arsenic and copper samples exceeded the site-specific screening levels. During an 
investigation in 1985, maximum concentrations for barium, chromium, and zinc were 2,930 µg/L, 
1,810 µg/L, and 4,880 µg/L, respectively ( Ecology & Environment, Inc., 1985). During an 
investigation in 1997 in the Oil Tank and Turntable area, maximum concentrations of lead and 
copper were 12,000 µg/L and 4,500 µg/L, respectively. Elevated concentrations of dissolved 
metals, arsenic being the most prevalent, are generally localized in the eastern side of the Site and 
decrease over relatively short distances. For example, the highest dissolved arsenic concentration 
within approximately 200 feet of AV5 is 100 µg/L at AX5, a 43-fold concentration reduction. This 
trend is consistent with the distribution of arsenic in soil, for which elevated concentrations were 
observed primarily in the former switchyard (Zones 1 and 2) adjacent to the tracks. The 
concentration data and the hydraulic gradients discussed in Section 2.4 indicate that lateral 
migration of dissolved metals in Fill groundwater is not substantial. Arsenic, chromium, copper, 
lead, and zinc are metals to exceed the site-specific screening level and are therefore the dissolved 
metals to be considered COPCs. 

3.3.2 Semi-Volatile Organic Compounds 

Results for PAHs, a subset of SVOCs, are summarized in Table 8.11 PAHs were generally detected 
below laboratory reporting limits with only naphthalene and phenanthrene exceeding their ESLs 
in two and five samples, respectively. The maximum concentrations of PAHs were: 

• Acenaphthylene was 0.64 µg/L at location Y15 (Zone 4); 

• Anthracene was 2.2 µg/L at locations AE11 (Zone 4), AK11 (Zone 4), and U11 (Zone 
3); 

 

11 The analytical method for full-scan SVOCs was USEPA Method 8270C and the method for PAHs was USEPA 
Method 8270C-SIM.  
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• Benzo(a)anthracene and benzo(k)fluoranthene were 1.2 µg/L and 0.77 µg/L,
respectively, at location AS3 (Zone 2);

• Benzo(a)pyrene, benzo(b)fluoranthene, chrysene, fluoranthene, and pyrene were 2.3
µg/L, 2.4 µg/L, 3.3 µg/L, 4.0 µg/L, and 5.7 µg/L, respectively, at location AK11 (Zone
4);

• Benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrene were 2.5 µg/L and 1.9 µg/L,
respectively, at AJ5 (Zone 2);

• Dibenzo(a,h)anthracene was 0.31 µg/L at AW3 (Zone 2);

• Fluorene was 5.6 µg/L at AG11 (Zone 4);

• Naphthalene was 41 µg/L at location AK15 (Zone 6); and

• Phenanthrene was 10 µg/L at locations AE11 (Zone 4) and AG11 (Zone 4).

Groundwater samples from 16 Fill groundwater monitoring wells were non-detect for all SVOCs, 
including PCP (Appendix C). These low concentrations are consistent with the relatively low 
water solubility of SVOCs. In an investigation conducted by B&M in 1997 in the Oil Tank and 
Turntable area, there was a maximum concentration of 590 µg/L for phenanthrene. No 
concentrations of SVOCs in groundwater exceed site specific screening levels and therefore are 
not considered COPCs for the Site. 

3.3.3 Total Petroleum Hydrocarbons 

Concentrations of TPH-g, TPH-d, and TPH-mo in groundwater are summarized in Tables 8 
and 9 and Figure 15. The maximum concentration of TPH-g was 2,300 µg/L at location AA11 
(Zone 4), and maximum concentrations for TPH-d and TPH-mo were 21,000 µg/L and 9,900 
µg/L at location AD13 (Zone 4). Both AA11 and AD13, as well as most TPH-d exceedances, 
are located within the former Oil Tank Area and the former Turntable Area (Zone 4). TPH-d 
exceedances were also observed in the former switchyard adjacent to the tracks and 
along Industrial Way. No concentrations of TPH in groundwater exceed the site-specific 
screening levels and are therefore not considered COPCs at the Site. 

3.3.4 Volatile Organic Compounds 

Petroleum-related VOC results in groundwater are presented in Table 9, and the distributions of 
benzene, ethylbenzene, and naphthalene in groundwater are shown in Figure 16. Petroleum VOC 
concentrations that exceed the vapor intrusion residential screening level are located within Zone 
4 and Zone 6. Maximum concentrations of petroleum VOCs were: 

• Benzene and ethylbenzene were 14 µg/L and 7.3 µg/L, respectively, at AI15 (Zone 6),
and percent of samples exceeding the vapor intrusion ESL were 1.6% and 0.3%,
respectively;

• Naphthalene was 45 µg/L at AK15 (Zone 6) and percent of samples exceeding the
vapor intrusion ESL was 0.5%;

• Toluene was 15 µg/L at AD13 (Zone 4) with no samples exceeding ESLs; and
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• Xylene was 16 µg/L at AI15 (Zone 6), with no samples exceeding ESLs. 

During an investigation completed by Weiss in 2008, the maximum groundwater concentrations 
for benzene, ethylbenzene, and toluene were 15 µg/L, 15 µg/L, and 35 µg/L, respectively in Zone 
6 [Weiss, 2008]. The locations yielding samples with the highest petroleum VOC detections form 
a roughly linear north-south pattern stretching from the historical tank and boiler shop to about 
1,560 feet due south of the historical oil tank area along row 15 (Figure 16). The distribution of 
petroleum VOCs in Fill groundwater exceeding ESLs is generally smaller in extent as compared 
to the previously delineated Bunker C impacted area [B&M, 2002a]. The elevated petroleum VOC 
concentrations are well confined to this area and contaminant migration appears to be minimal. 

Chlorinated VOCs were detected in groundwater at relatively low concentrations (Figure 17). 
PCE, TCE, cis-1,2-DCE, and vinyl chloride were detected at maximum concentrations of 0.98 
µg/L, 6.1 µg/L, 45 µg/L, and 9.7  µg/L, respectively. Percent of samples exceeding the vapor 
intrusion ESL for PCE and vinyl chloride were 1.0% and 2.0%, respectively. 1,1-dichloroethane 
was detected at a maximum concentration of 52 µg/L at location Y15 (Zone 4) with 0.5% of 
samples exceeding the vapor intrusion ESL. Locations Y15, AC15, and AD13 (Zone 6 and Zone 
4, respectively) were near the area of previously identified chlorinated VOC impacts to 
groundwater, where maximum PCE, TCE, cis-1,2-DCE, and vinyl chloride concentrations were 
historically at levels of 26,000 µg/L, 15,000 µg/L, 150,000 µg/L, and 80,000 µg/L, respectively 
[B&M, 2007]. In 1989, HCI recorded maximum concentrations of PCE and TCE in groundwater 
of 48,000 µg/L and 1,900,000 µg/L, respectively (HCI, 1989).  

Comparison of the current reported groundwater concentrations with the vapor intrusion 
residential ESLs indicates that PCE exceeds the screening criteria at S15 (Zone 3), Y15 (Zone 4), 
and MK8A (Zone 5). Vinyl chloride exceeds the screening criteria at AC15, AD13, AE11, AG11, 
AH5, AH13, AK11, AK15, AO11, all within Zones 4 and 6.  

Based on the comparison of the groundwater to vapor intrusion pathway ESLs, benzene, 1,1-
dichloroethane, cis-1,2-DCE, ethylbenzene, naphthalene, PCE, trans-1,2-DCE, TCE, and vinyl 
chloride are considered COPCs in groundwater at the Site. The remaining VOCs are not considered 
COPCs at the Site since no concentrations exceed ESLs. 

3.4 Surface Water 
The drainage swale in the former switching yard, the North Ditch, and the Middle Ditch (Figure 
2) were previously recognized as potential pathways for exchange with groundwater and were 
reconstructed and lined with high density polyethylene (HDPE) in 2006 [UPC, 2011a]. Results for 
surface water samples analyzed for TPH fractions are available from as early as 2005. Maximum 
concentrations of Bunker C Oil and TPH-d (reported as Diesel Fuel #2) in surface water were 
observed in December 2005; bunker C Oil was detected in a sample from the North Ditch at a 
concentration of 9,600 µg/L, and Diesel Fuel #2 concentration of 2,800 µg/L. During the same 
sampling event, a surface water sample from the “outflow” of the ditch system within the South 
Disposal Area (Zone 5) had a Bunker C concentration of 3,800 µg/L and a Diesel Fuel #2 
concentration of 950 µg/L [B&M, 2006]. By December 2007, the concentrations of Bunker C and 
Diesel Fuel #2 had reduced four-fold to 2,400 µg/L and 520 µg/L, respectively in the North Ditch, 
with a smaller reduction to 1,900 µg/L and 280 µg/L, respectively, at the “outflow”.  
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During the most recent surface water sampling event with adequate surface water volume to 
sample at least one location (i.e., February 2019), samples were collected from the North Ditch, 
Middle Ditch, South Ditch, and the “outflow”, and analyzed for TPH-g, TPH-d, and TPH-mo. 
Results from the sampling event are as follows [B&M, 2020]: 

• TPH-g concentrations at all four locations were below reporting limits, at estimated 
concentrations ranging from 34.9 µg/L (South Ditch) to 37.1 µ g/L (Middle Ditch); 

• The TPH-d concentration in the North Ditch was below the reporting limit, at 83.6 
µg/L, and not detected above the MDL of 33.3 µg/L in the other three samples; and 

• The TPH-mo concentration in the North Ditch was below the reporting limit, at 48.5 
µg/L, and not detected above the MDL of 33.3 µg/L in the other three samples. 

Contaminant transport in surface water within the ditch system, the primary surface drainage for 
the former railyard, is minimal, as recent monitoring shows that Site COPCs in surface water are 
not being transported offsite. Since the Industrial Way properties are paved, COPCs in the 
subsurface from historical Site use do not impact surface water. Thus, COPC transport in surface 
water is not considered further in this document.   
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4. SITE-SPECIFIC HEALTH RISK ASSESSMENT 

A Site-specific HRA and the development of risk-based CULs for remediation are described in 
this section. The objective of the HRA is to provide an analysis of potential health effects to future 
Site users (e.g., workers and residents), offsite residents, and aquatic receptors or marine organisms 
in San Francisco Bay, from exposure to chemicals detected at the Site. The HRA is provided as 
Appendix D and summarized below. The development of CULs and their application are 
presented in Sections 4.2 and 4.3, respectively. 

4.1 Baseline HRA 
A baseline HRA was conducted to provide risk managers a basis for evaluating whether action to 
mitigate potential health risks is warranted to support redevelopment of the Site. The assessment 
also identifies the media and chemicals detected at the Site that may require further evaluation, 
risk management, and/or remediation measures to protect future Site users and aquatic receptors 
during and following development of the Site. To establish a baseline, this HRA was conducted 
under a hypothetical scenario that assumed no further remedial actions or mitigation measures 
would be implemented prior to Site development. It also employed conservative assumptions and 
used age-adjusted risk factors (e.g., assumptions protective of fetuses and children).  

Future redevelopment of the Site will likely include uses for high-density residents, 
commercial/industrial buildings, research and development laboratories, retail, and recreational 
and open space. Based on these possible future uses and other Site considerations, potentially 
exposed receptors include: 

• A future resident; 

• A future commercial, industrial, and/or retail worker;  

• A future construction worker; 

• A future recreational user;  

• An offsite receptor that could potentially be exposed to dust from the Site; and 

• Marine organisms in San Francisco Bay, given the COPCs in groundwater and the 
Site’s proximity to the bay.  

Since potential exposures to a recreational user are likely to be much less frequent and lower than 
the daily exposure assumed for a future resident or worker, the analysis of the resident or worker 
exposure scenario is more conservative than the recreational user scenario.  

The potentially complete exposure pathways for these human receptors include: 

• Incidental ingestion of soil, dermal contact with soil, and inhalation of particulates or 
volatiles in ambient air (future worker, resident, and construction worker); 

• Inhalation of chemicals in soil vapor migrating through the soil column and an at-grade 
building foundation into indoor air (future worker and resident); 
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• Inhalation of volatile COPCs migrating from soil vapor into ambient air within a trench 
(future construction worker)12; 

• Inhalation of dust from the Site by an offsite receptor; and 

• Potential leaching of chemicals in soil to groundwater and offsite transport of COPCs 
in groundwater to the bay. 

The HRA evaluated both potential noncancer hazard indices and cancer risk for a future worker 
(including construction and commercial workers) and a future resident in a manner consistent with 
current California Environmental Protection Agency (Cal-EPA) and the USEPA guidance. The 
assessment evaluated potential noncarcinogenic hazard based on the comparison of the calculated 
noncarcinogenic hazard index (HI) to Cal-EPA and USEPA's point of departure level of an HI of 
1. That is, if the calculated HI for a receptor to chemicals detected in soil and groundwater is less 
than 1, no further evaluation is necessary, and it can be concluded that no unacceptable risks are 
present. The USEPA explained the use of an HI as follows: “Aggregate exposures equal to or 
below a hazard index (HI) of 1.0 derived using target organ specific hazard quotients likely will 
not result in adverse noncancer health effects over a lifetime of exposure and would ordinarily be 
considered acceptable. However, an HI greater than 1.0 does not necessarily suggest a likelihood 
of adverse effects nor does it imply an unacceptable level of effect” [USEPA, 2011]. 

For evaluating potential cancer risk associated with exposure to chemicals, a lifetime incremental 
increase in cancer risk in the range of 1×10-6 to 1×10-4 is generally considered to be acceptable 
[USEPA, 1990]. These values correspond to one additional cancer case in 10,000 people (1×10-4) 
and one additional case in one-million people (1×10-6) above the baseline lifetime cancer risk. The 
1×10-6 risk level is considered a de minimis risk and is generally used as a point of departure for 
making risk management decisions at a site. With a risk of 1×10-4 or greater, an evaluation of 
remedial measures is required. The risk range between 1×10-6 to 1×10-4 is commonly called the 
“discretionary risk range” to assess whether a response action is warranted depending upon site-
specific conditions. This risk range is in addition to the background risk of Americans in the 
general population developing cancer from causes unrelated to a Site-specific exposure. The 
background risk is one chance in three (0.3 or 3×10-1) for an American female, and one chance in 
two (0.5 or 5×10-1) for an American male of eventually developing cancer [American Cancer 
Society, 2017]. 

As a risk management policy, the Cal-EPA generally considers 1×10-6 to be a point of departure 
for purposes of making risk management decisions. For a future worker, the point of departure is 
an HI of 1 and excess cancer risk of 1×10-5 (the “mid-point” of the risk management range and 
commonly used for managing commercial/industrial land uses). For a future resident, an HI of 1 
and excess cancer risk of 1×10-6 were used as acceptable target levels (the 1×10-6 risk level is 
considered the accepted point of departure for unrestricted land use). These target thresholds are 
consistent with the federal and state criteria described above.  

 

12 Direct contact to groundwater is not considered a complete pathway for construction workers because trenches are 
typically dewatered prior to construction worker entry. Any excavation activities potentially resulting in exposure to 
COCs in soil or groundwater will require a RWQCB-approved soil management plan (see Section 6.3). 
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Since arsenic has been identified as a COPC and is naturally occurring, typically at concentrations 
greater than risk-based screening levels, the HRA evaluated the significance of arsenic by 
estimating the incremental risk and hazard from potential exposures to arsenic concentrations 
above naturally occurring background levels. The incremental excess lifetime cancer risk and 
noncancer hazard is the difference between exposure to arsenic in soil and arsenic as background. 
For consistency across operable units at the Brisbane Baylands development, the same background 
concentration for arsenic is proposed for OU-2 that has been adopted for other operable units (i.e., 
19 mg/kg, based on the study conducted by the LBNL [2009]).13 Similarly, there are many natural 
sources of PAHs in the environment as PAHs are found in virtually all surface soils in both urban 
and rural areas. As such, the HRA evaluated the significance of PAHs, particularly carcinogenic 
PAHs, by estimating the incremental risk and hazard from potential exposures above naturally 
occurring background levels. For this Site, an ambient background concentration of 0.9 mg/kg, 
equal to the 95th percentile benzo(a)pyrene equivalent value from the northern California ambient 
data set [DTSC, 2009a] was used. This value was also proposed for the adjacent UPC OU-SM 
[Geosyntec, 2019b]. 

The baseline risk assessment used groundwater VOC concentrations for the vapor intrusion 
pathway because soil vapor data were last collected at OU-2 in 1990 and are not considered 
representative of current site conditions. After capping at the Site and prior to vertical construction, 
soil vapor samples will be collected, and the potential risk related to vapor intrusion into occupied 
buildings will be re-evaluated. 

Given the distribution of chemicals detected in soil, separate exposure areas were evaluated and 
include: (1) all areas of the Site excluding Zone 4; (2) Zone 4; and (3) Area of the chlorinated VOC 
Plume (boundary between Zone 4 and Zone 6).  

4.1.1 Future Commercial/Industrial/Retail Worker 

For a future worker, in the absence of any remediation or mitigation efforts, the cumulative HI and 
cumulative excess lifetime cancer risk from COPCs in soil are 17 and 2×10-4, respectively. Arsenic 
and lead are the risk-driving COPCs. The hazard quotients (HQs) (i.e., the ratio of the potential 
exposure to a substance and the level at which no adverse effects are expected) and cancer risks 
for all other COPCs are less than 1 and 1×10-6, respectively. For arsenic, the estimated noncancer 
HQ and excess lifetime cancer risk are 16 and 2×10-4, respectively. However, the estimated 
background noncancer HQ and excess lifetime cancer risk from naturally occurring arsenic are 5.3 
and 6×10-5, respectively. Based on these estimates, the incremental noncancer hazard and excess 
lifetime cancer risk is the difference between baseline and background. The incremental noncancer 
hazard and excess lifetime cancer risk from arsenic in soil are 11 and 1×10-4, respectively. The 
results of the assessment indicate that the incremental increase in risk over background is 
approximately two times higher than baseline. 

Within Zone 4, in the absence of any remediation or mitigation efforts, the cumulative HI and 
cumulative excess lifetime cancer risk from COPCs in soil are 7.3 and 4×10-5, respectively. Lead 
and TPH-d are the risk-driving COPCs. The estimated 95% upper confidence limit (UCL) for 

 
13 DTSC approved the Schlage OU FS/RAP in a letter dated 16 November 2009 [DTSC, 2009b].  
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arsenic is 12.6 mg/kg and below naturally occurring background. Without arsenic as a COPC in 
soil, the cumulative HI and cancer risk are 3.7 and 3×10-6, respectively.  

Within the area of the chlorinated VOC, in the absence of any remediation or mitigation efforts, 
the cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil are 64 and 
2×10-3, respectively. PCE is the primary risk-driving COPC. Other COPCs contributing to the 
cumulative risk and HI are cis-1,2-DCE, TCE, and vinyl chloride. 

For volatile COPCs in groundwater potentially migrating from the top of the water table into 
indoor air of future structures, vinyl chloride is the primary risk-driving COPC. Within the CVOC 
plume, cis-1,2-DCE, ethylbenzene, PCE, trans-1,2-DCE, TCE, and vinyl chloride exceed 
commercial/industrial screening levels. 

4.1.2 Future Resident 

For a future resident, in the absence of any remediation or mitigation efforts, the baseline 
cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil are 230 and 9×10-4, 
respectively. Arsenic, lead, and TPH-d are the risk-driving COPCs. For arsenic, the estimated 
noncancer HQ and excess lifetime cancer risk are 220 and 9×10-4, respectively. The estimated 
background noncancer HQ and excess lifetime cancer risk to arsenic are 73 and 3×10-4, 
respectively. The incremental noncancer hazard and excess lifetime cancer risk to arsenic in soil 
are 150 and 6×10-4, respectively. The incremental increase in risk for arsenic over background is 
approximately two times higher than baseline. Similarly, while the estimated cancer risk to BaP 
TEQ is 6×10-6, the 95% UCL of 0.61 mg/kg is lower than the background concentration of 0.9 
mg/kg.  

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil 
are 69 and 2×10-4, respectively. Lead and TPH-d are the risk-driving COPCs. The estimated 95% 
UCL for arsenic is 12.6 mg/kg and below naturally occurring background. Without arsenic as a 
COPC, the cumulative excess lifetime cancer risk from COPCs in soil are 20 and 3×10-5, 
respectively. The HQs and cancer risks for all other COPCs are less than 1 and 1×10-6, respectively.  

Within the area of the CVOC plume, the cumulative HI and cumulative excess lifetime cancer risk 
from COPCs in soil are 290 and 9×10-3, respectively. PCE is the primary risk-driving COPC. Other 
COPCs contributing to the cumulative risk and HI are cis-1,2-DCE, TCE, and vinyl chloride. 

For volatile COPCs in groundwater potentially migrating from top of the water table into indoor 
air of future structures, benzene and vinyl chloride exceed residential screening levels. Within the 
CVOC plume, cis-1,2-DCE, ethylbenzene, PCE, trans-1,2-DCE, TCE, and vinyl chloride exceed 
residential screening levels. 

4.1.3 Future Construction Worker 

For a future construction worker, without any Site remediation or mitigation, the cumulative HI 
and cumulative excess lifetime cancer risk from COPCs in soil are 58 and 3×10-5, respectively. 
Arsenic and lead are the primary risk-driving COPCs. For arsenic, the estimated noncancer HQ 
and excess lifetime cancer risk are 54 and 3×10-5, respectively. The estimated background 
noncancer hazard quotient and excess lifetime cancer risk to arsenic are 19 and 9×10-6, 
respectively. The HQs and cancer risks for all other COCs are less than 1 and 1×10-6, respectively. 
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Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil 
are 79 and 3×10-5, respectively. Arsenic, lead, and TPH-d are the risk-driving COPCs. The HQs 
and cancer risks for all other COPCs are 1 and 1×10-6 or less, respectively.  

Within the area of the CVOC plume, in the absence of any remediation or mitigation efforts, the 
cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil based on the 
maximum concentrations are 88 and 3×10-4, respectively. PCE is the primary risk-driving COPC. 
Other COPCs contributing to the cumulative risk and HI are cis-1,2-DCE and TCE. 

For volatile COPCs potentially migrating from groundwater into trench air, without any Site 
remediation or mitigation, the cumulative HI and cumulative excess lifetime cancer risk are 0.3 
and 4×10-8, respectively. Within the area of the CVOC plume, the cumulative HI and cumulative 
excess lifetime cancer risk are 350 and 5×10-3, respectively; cis-1,2-DCE, PCE, TCE, and vinyl 
chloride are the risk-driving COPCs. 

4.1.4 Offsite Receptors 

Chemicals detected in soil at the Site may become airborne due to wind conditions and leave the 
Site in the form of fugitive dust emissions. Nonvolatile compounds (e.g., SVOCs and metals) can 
adhere to soil particles then become airborne due to wind erosion, which could generate dust 
containing COPCs. Potential exposure to these chemicals may then occur via inhalation of airborne 
fugitive dust at offsite locations. A particulate emission factor that relates the concentration of a 
soil constituent to the concentration of dust particles in air [USEPA, 2002] indicates that, in the 
absence of any remediation or mitigation efforts, the cumulative HI and cumulative excess lifetime 
cancer risk from COPCs in air as fugitive dusts from soil are less than 1 and 1×10-6, respectively, 
for both an offsite worker and offsite resident. Thus, potential exposure to COPCs in soil from the 
Site migrating as fugitive dust does not pose an unacceptable health risk to offsite receptors. Refer 
to Appendix D for additional details. 

In addition, action levels were estimated assuming short-term exposures to airborne particles 10 
microns or smaller in diameter (PM10) and to COPCs adhered to dust that may be present in air 
along the perimeter of the Site. The evaluation showed that compliance with the action level for 
PM10 would keep concentrations of COPCs adhered to dust that may be generated during 
construction activities within the acceptable risk range. Dust generated from onsite operations will 
be mitigated following Bay Area Air Quality Management District guidance. 

4.1.5 Aquatic Receptors 

Groundwater concentrations were compared to surface water screening levels for a marine habitat. 
Potential exposures to aquatic receptors from COPCs in groundwater are not expected to pose a 
significant risk to aquatic organisms because the shoreline of the San Francisco Bay is located 
approximately 0.5 miles east of the Site and attenuation (e.g., adsorption) and dilution are expected 
to occur. Surface water screening levels for a marine habitat used in the analysis do not consider 
dilution and/or attenuation of groundwater upon discharge to surface water.14 The detected 

 

14 As discussed in Section 3.4, the migration of surface water from the Site to offsite water bodies is not a contaminant 
transport mechanism.  
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concentrations of dissolved constituents in groundwater at the Site prior to entering the San 
Francisco Bay would likely be reduced 100-fold or greater due to factors such as adsorption of 
dissolved constituents to soil and dilution effects from tidal influence. Based on an attenuation 
factor of 100 that has been used at other bayfront sites (e.g., Mission Bay, San Francisco 
International Airport, and East Bay Regional Shoreline Park), the estimated 95% UCL of the mean 
for chemicals in shallow groundwater are below surface water screening levels for a marine 
habitat.  

A comparison of groundwater concentrations within the area of the CVOC plume to aquatic 
screening criteria indicate that PCE was detected above the aquatic screening criterion with an 
attenuation factor of 100 at only one location. The elevated concentration of PCE in groundwater 
appears to be localized and PCE is not expected to be a risk-driving COPC to aquatic receptors, as 
a single measurement of a chemical is not representative of the concentration to which an 
individual organism would be exposed across the entire Site. 

Based on the analysis, COPCs in groundwater are not expected to pose a significant risk to aquatic 
organisms as a result of shallow groundwater potentially migrating from the Site to the San 
Francisco Bay. Action is not warranted for groundwater to be protective of aquatic receptors. 

4.1.6 HRA Summary 

Under the assumptions and conditions presented in the HRA, COPCs in soil may pose a theoretical 
risk and noncancer hazard to a future worker and resident if the Site conditions were not remediated 
or mitigated. The risk driving chemicals of concern (COCs) in soil are arsenic, lead, and TPH-d in 
soil. Within areas of the Site excluding Zone 4, the risk-driving COCs are arsenic and lead for a 
future worker and construction worker; for a future resident, the risk-driving COCs are arsenic, 
lead, and TPH-d. Within Zone 4, the risk-driving COCs are lead and TPH-d for both a future 
worker and a future resident. Arsenic, lead, and TPH-d are risk-driving COCs for a future 
construction worker. Within the area of the VOC plume, PCE is the primary risk-driving COC 
with contributions from cis-1,2-DCE, TCE, and vinyl chloride for a future worker and resident. 
PCE, cis-1,2-DCE, and TCE are the risk driving COCs for a future construction worker. Action to 
remediate or mitigate potential exposure to these risk-driving COCs in soil is appropriate.  

The risk-driving COCs in Fill zone groundwater for vapor intrusion potential are vinyl chloride 
for a future worker and benzene and vinyl chloride for a future resident. Within the area of the 
CVOC plume, PCE and vinyl chloride are the primary risk-driving COCs in groundwater based 
on the potential for vapor intrusion with contributions from cis-1,2-DCE, ethylbenzene, trans-1,2-
DCE, TCE, and vinyl chloride. Further action to assess the potential for vapor intrusion from 
groundwater for these volatile VOCs appears warranted. For VOCs in Fill groundwater potentially 
migrating into construction trenches, no mitigation measures or engineering controls are 
warranted. However, within the area of the chlorinated VOC plume, cis-1,2-DCE, PCE, TCE, and 
vinyl chloride are the risk-driving COCs based on the potential for migration into a construction 
trench and confirmation sampling and/or air monitoring will be conducted in advance of any in-
trench construction work. 
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4.2 Media-Specific Cleanup Levels 
In the absence of any remediation or mitigation efforts, the primary risk-driving COCs identified 
in the HRA and summarized in Section 4.1; risk-driving COCs at the OU-2 are:  

• Soil: 

 Arsenic, lead, and TPH-d in soil in Zones 1, 2, 3, 5, and 6; 

 Lead and TPH-d in soil within Zone 4; 

 PCE, TCE, cis-1,2-DCE, and vinyl chloride in soil within the CVOC Area;  

• Soil vapor (based on groundwater evaluation): benzene and vinyl chloride sitewide, 
and PCE, TCE, cis-1,2-DCE, and vinyl chloride in the CVOC Area; and 

• Groundwater (vapor intrusion pathway only): benzene and vinyl chloride sitewide, and 
PCE, TCE, cis-1,2-DCE, and vinyl chloride in CVOC Area groundwater. 

The potential exposure pathways to these risk-driving COCs in soil are direct exposures (incidental 
ingestion, dermal contact, and inhalation of particulates in ambient air) and potential inhalation of 
VOCs in indoor air migrating from soil and shallow groundwater. Due to the presence of VOCs in 
soil and shallow groundwater, it is appropriate that soil vapor and groundwater CULs for vapor 
intrusion be developed for implementation of the remedy and assessment of the need for vapor 
mitigation engineering controls during development. 

The CULs described in the following sections are based on regional background concentrations 
for naturally-occurring COCs, a maximum hazard index of 1.0 for non-carcinogenic constituents, 
and an excess cancer risk of 1×10-6 for residential Site users and commercial Site users.  

4.2.1 Soil 

The CULs for arsenic, lead, and TPH-d in soil were developed based on background 
concentrations and residential exposure. As documented in the HRA (Appendix D), impacts to 
groundwater derived from Site soils do not present an unacceptable risk to aquatic receptors; 
therefore, soil CULs for groundwater protection are not necessary. 

The following are CULs for risk-driving COCs in uncapped soil at the Site: 

COCs Residential  
(mg/kg) 

Commercial/Industrial  
(mg/kg) 

Arsenic 19.1 19.1 

Lead 80 320 

TPH-d 260 1,200 

Tetrachloroethene 0.59 2.7 

cis-1,2-Dichloroethene 19 85 

Trichloroethene 0.95 6.1 

Vinyl chloride 0.0083 0.15 
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The arsenic CUL is a value developed by LBNL that has been accepted as a background 
concentration for arsenic in the San Francisco Bay Area and is applicable to the Site. In particular, 
the LBNL background concentration for arsenic was approved for the Schlage OU and UPC OU-
SF, which are located immediately north of the San Francisco County Line [DTSC, 2009b]. The 
portion of the bay comprising the Schlage OU and the former railyard (i.e., UPC OU-SF and UPC 
OU-SM) were in-filled around the same time and likely with similarly sourced fill materials [B&M 
and T&R, 2002]. Therefore, the background concentration at Schlage OU and UPC OU-SF is also 
appropriate for the OU-2. 

The lead CULs (i.e., 80 and 320 mg/kg for residential and commercial/industrial use, respectively) 
are the Office of Environmental Health Hazard Assessment (OEHHA) recommended screening 
levels for residential and commercial/industrial land use [OEHHA, 2009] based on noncancer 
endpoints. The CULs for TPH-d, PCE, cis-1,2-DCE, TCE, and vinyl chloride are RWQCB ESLs 
[RWQCB, 2019a]; TPH-d and cis-1,2-DCE are based on noncancer endpoints and PCE, TCE, and 
vinyl chloride are based on cancer endpoints.  

4.2.2 Groundwater 

Fill zone groundwater at the Site is not used for domestic or industrial purposes and as discussed 
in Section 2.5, Fill zone groundwater meets exceptions to State Water Resources Control Board 
Resolution No. 88-63 and is not likely to be used as a potential drinking water source. The HRA 
evaluated exposure by saltwater aquatic receptors to metals. The results of the HRA indicated that 
chemicals in shallow groundwater are not expected to pose a risk to aquatic receptors. Because 
there is no drinking water risk to human receptors or exposure risk to ecological receptors from 
COCs in the fill zone groundwater, CULs for groundwater are not proposed. 

However, VOCs in Fill zone groundwater may pose a vapor intrusion risk at the Site. RWQCB 
ESLs for vapor intrusion are proposed as preliminary groundwater CULs [RWQCB, 2019a]: 

COC 

Residential 
Commercial/ 

Industrial 

µg/L 

Benzene 0.42 1.8 

cis-1,2-Dichloroethene1 49 210 

Tetrachloroethene 0.64 2.8 

Trichloroethene 1.2 7.5 

Vinyl chloride2 0.0086 0.14 

1. Based on non-cancer endpoint; all others are based on cancer endpoint. 
2. The analytical reporting limit for vinyl chloride, 0.5 µg/L, presents a 

practical limitation on the evaluation of groundwater cleanup.  

Groundwater CULs for protection of the vapor intrusion pathway are applicable to conditions 
where an occupied building will be constructed over an area where volatile COCs are present in 
groundwater. If a volatile COC in groundwater exceeds its groundwater CUL, the soil vapor 
intrusion pathway will be considered as described in Section 4.2.3. If a vapor intrusion risk is 
identified either a groundwater remedy, soil vapor mitigation, or a combination of both will be 
considered. 
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4.2.3 Soil Vapor 

The potential risk posed by volatile COCs in soil vapor to future Site users is most appropriately 
evaluated after development plans have been approved, horizontal development has been 
completed (mass grading and installation of subgrade utilities), and prior to vertical construction.   

Current indoor air and soil vapor screening levels are as follows [RWQCB, 2019a]: 

COC 

Indoor Air Soil Vapor 

Residential 
Commercial/ 

Industrial 
Residential 

Commercial/ 
Industrial 

micrograms per cubic meter 

Benzene 0.097 0.42 3.2 14 

Benzene (with bioattenuation)1 0.097 0.42 3,200 14,000 

cis-1,2-Dichloroethene 8.3 35 277 1,167 

Tetrachloroethene 0.46 2.0 15 67 

Trichloroethene 0.48 3.0 16 100 

Vinyl chloride 0.0095 0.16 0.32 5.2 

1. Additional default attenuation factor equal to 0.001 for bioattenuation of petroleum hydrocarbons (i.e., petroleum 
soil vapor ESL x 1,000) [RWQCB, 2019c]. The Site-specific attenuation factor will be determined during the soil 
vapor intrusion evaluation. 

Soil vapor samples will be collected following Site regrading and soil cap placement, and prior to 
the commencement of vertical building construction in applicable locations to re-evaluate the 
potential vapor intrusion risk under the then-current Site conditions. The soil vapor data will be 
compared to the above screening levels as well as updated screening level guidance that is in effect 
at the time the data are collected. An exceedance of one or more of then applicable soil vapor 
screening levels will trigger the development of risk-based Site-specific CULs or design of a 
localized soil vapor mitigation system for the vapor intrusion pathway. The development of Site-
specific CULs will consider localized building specifications, planned building uses, and localized 
attenuation rates for COCs in soil vapor within unsaturated Fill zone soil. The Site-specific CULs 
will represent an excess cancer risk that is equal to or below 1×10-6 for residential and commercial 
Site users in occupied spaces. 

The soil vapor screening levels tabulated above are based on an attenuation factor, or ratio of 
indoor air concentration to soil vapor concentration, of 0.03 for both residential and commercial 
buildings. Because the proposed development includes construction of all new buildings, 
attenuation factors of 0.001 for residential buildings and 0.0005 for commercial buildings may be 
appropriate [DTSC, 2011] based on Site-specific conditions that may include, but are not limited 
to, the following: 

• Potential source of CVOCs in soil vapor at the Site is groundwater and soil that has been 
contaminated by historical activities on Industrial Way. As discussed in Section 7, in-situ 
groundwater treatment using biological and/or chemical injection technologies is the 
preferred groundwater remedial action. The effectiveness of the groundwater remedy will 
be monitored and contingency measures will be implemented as necessary until the 
groundwater remedial goals have been achieved. 
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• Newly constructed buildings will have robust floors. The slabs will be high-density 
concrete, 8 to 10 inches in thickness, and utility penetrations will be sealed. The concrete 
will be cured in a manner to eliminate joints and minimize the potential for vapor intrusion. 
In addition, buildings will be equipped with modern heating, ventilation, and air 
conditioning (HVAC) systems that will be programmed to maintain a positive interior 
pressure to prevent the intrusion of soil vapor into the pressurized building air space. 

• In most areas of the Site, building slabs will be underlain with engineered fill that is five 
feet or more in thickness. The fill will be placed to adjust the existing ground surface 
elevation to the future base grade of the development. The engineered fill will act as a 
buffer zone that will create distance between the CVOC source (i.e., groundwater) and 
receptors in the overlying buildings. 

• Some buildings will incorporate an “intrinsically safe” building design whereby the ground 
floor will consist of ventilated parking garages or commercial retail and amenity spaces. 
The ventilated garage space acts as a buffer to more rapidly attenuate vapors that could 
potentially migrate into garage air space before entering commercial and residential space. 
The ground floor commercial space provides a buffer for overlying residential space and 
provides greater attenuation of CVOCs migrating through the commercial space. Such 
intrinsically safe design provides for a more effective attenuation of infiltrating vapors. 

At locations where buildings will be constructed above CVOCs in groundwater, a location specific 
evaluation will be conducted. The evaluation may include additional localized groundwater 
sampling, soil vapor sampling, and building condition assessment. The resulting data will inform 
a building-specific vapor intrusion evaluation and design of appropriate mitigation systems, if 
warranted. Details of the location specific evaluation will be presented in the Remedial Design 
documents. 

4.3 Application of Cleanup Levels 
The typical concept of human exposure at a site or within a defined exposure area is an individual’s 
contact with contaminated media on a periodic and random basis. Because of the repeated nature 
of such contact, human exposure does not really occur at a fixed point but rather at a variety of 
points with equal likelihood that any given point within the exposure area will be the contact 
location on any given day.  

The USEPA recommends that the arithmetic average of chemical concentrations, or exposure point 
concentrations (EPCs), within an exposure area be calculated for comparison to Site CULs 
[USEPA, 1989b]. To evaluate possible exposure to multiple chemicals, the effects of multiple 
chemicals within an exposure area are assumed to be additive. The USEPA further recommends 
that a UCL be used to represent the EPC to account for variability in the data set and uncertainty 
in estimating an arithmetic mean. As additional sampling is conducted, EPCs for the risk-driving 
COCs in each media of concern will be recalculated using USEPA’s ProUCL Version 5.1. The 
resulting EPCs will then be compared to the CULs proposed above and the ratios between the 
EPCs and CULs will be estimated to demonstrate that any remaining chlorinated VOC chemical 
or combination of chemicals is not likely to pose substantial health risks, and to help determine 
whether or not further action (i.e., mitigation or remediation) may be necessary. 
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CULs will be used to determine where at the Site mitigation or remediation is necessary, or to 
identify areas for additional characterization. Where COC concentrations in soil, soil vapor, or 
groundwater exceed CULs, mitigation or remediation will be implemented to reduce exposure 
risks to acceptable levels.   
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5. REMEDIAL ACTION OBJECTIVES 

5.1 Site Remedial Action Objectives 
RAOs are site-specific, quantitative goals that define the extent of cleanup required to achieve the 
appropriate level of protectiveness for human health (i.e., residential and commercial Site users 
and construction workers) and the environment. The RAOs for the Site include: 

• Soil – Prevent exposure to soil with COCs at concentrations exceeding CULs by 
eliminating the exposure pathway for future receptors, which include incidental 
ingestion, inhalation of windblown dust particles, and dermal contact.  

• Soil vapor – Prevent exposure to VOCs in soil vapor at concentrations that exceed 
applicable CULs for soil vapor by blocking or minimizing the vapor intrusion pathway;  

• Groundwater – Prevent exposure to VOCs in groundwater by eliminating inhalation 
risks through the vapor intrusion pathway and preventing ingestion and dermal contact 
through preventing the use of groundwater for potable and agricultural purposes. 

5.2 Applicable or Relevant and Appropriate Requirements 
Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), requires remedial actions to attain or justify the 
waiver of applicable, or relevant and appropriate, federal and state environmental or state facility 
siting requirements. These applicable, or relevant and appropriate requirements are referred to as 
“ARARs.” Federal ARARs may include requirements promulgated under any federal 
environmental laws. State ARARs may only include promulgated, enforceable environmental or 
facility-siting laws of general application that are more stringent or broader in scope than federal 
ARARs and that are identified by the state in a timely manner. 

Applicable requirements are those cleanup standards, standards of control, criteria, or limitations 
that specifically address conditions, circumstances, or activities at a site. Relevant and appropriate 
requirements are those cleanup standards, standards of control, criteria, or limitations that, while 
not directly “applicable” to conditions, circumstances, or activities at the site, address problems or 
situations sufficiently similar to those encountered at the site so that their use is well suited to the 
site. A requirement that is not directly applicable must be both relevant and appropriate based on 
site-specific factors to be an ARAR. The criteria for determining relevance and appropriateness 
are listed in the NCP, 40 CFR § 300.400(g)(2). 

Non-promulgated advisories or guidance issued by federal or state government are not legally 
binding and do not have the status of potential ARARs. Such advisories or guidance, which are 
termed “To-Be-Considered” material, are used during the cleanup process to further the goal of 
protecting human health and the environment. 

ARARs only include substantive, not administrative, requirements, and pertain only to onsite 
matters. Any offsite activities must comply with all applicable federal, state, and local laws, 
including both substantive and administrative requirements. 
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ARARs are identified on a site-specific basis from information about the chemicals at the site, the 
actions that may take place at the site, and the features of the site location. There are three general 
ARAR categories: 

• Chemical-specific; 

• Action-specific; and 

• Location-specific. 

Chemical-specific ARARs are numerical values or methodologies that, when applied to site-
specific conditions, result in the establishment of numerical values for specific chemicals. They 
are used to determine acceptable concentrations of specific hazardous substances, pollutants, and 
contaminants in the environment. If a chemical is subject to more than one numerical value or 
methodology, the most stringent is generally selected. 

Location-specific ARARs are restrictions placed on the concentration of hazardous substances, 
pollutants, or contaminants or the conduct of activities solely because they are in specific locations, 
such as wetlands or floodplains. 

Action-specific ARARs are technology- or activity-based requirements or limitations on actions 
taken with respect to hazardous substances, pollutants, or contaminants. 

The analysis and identification of chemical-specific, location-specific, and action-specific ARARs 
for the selected remedies for the Site follow USEPA guidance, including CERCLA Compliance 
with Other Laws Manual (Interim Final), USEPA Office of Solid Waste and Emergency Response 
(OSWER) Directive 9234.1-01, August 1988 [USEPA, 1988], and the CERCLA Compliance with 
Other Laws Manual: Part II, Clean Air Act and Other Environmental Statutes and State 
Requirements (Interim Final), OSWER Directive 9234.1-02, August 1989 [USEPA, 1989a].  

Table 10 presents the following information: (1) a list of all potential ARARs and To-be-
Considered Requirement (TBCs) that have been identified for the Site; (2) the legal citation(s) for 
each ARAR and TBC; (3) determination as to whether each citation is an ARAR or TBC; and (4) 
a brief description of each ARAR and TBC.  

The list of potential ARARs in Table 10 includes Toxic Substances Control Act (TSCA) 
requirements for PCBs. Fill soil sampling results include three sample locations with PCB 
concentrations exceeding 1 mg/kg, which potentially triggers TSCA regulations for managing 
remediation waste (40 CFR Part 761). TSCA provides standards for the manufacture, processing, 
distribution in commerce, use, disposal, and marking of PCBs and PCB items. TSCA regulates the 
management and disposal of PCB contaminated soil from a spill or release as PCB remediation 
waste. PCB remediation waste does not include materials disposed of prior to 1978 that currently 
have a PCB concentration less than 50 parts per million (or 50 mg/kg in soil). The isolated PCB 
detections found at the Site could be associated with pre-1935 fill operations. However, TSCA 
disposal requirements apply to the disposal of PCB-contaminated soil. Offsite disposal of PCB-
contaminated soil will comply with applicable federal and state requirements, including TSCA and 
the Resource Conservation and Recovery Act (RCRA). 
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6. FEASIBILITY STUDY AND ALTERNATIVES ANALYSIS 

This section presents: (1) the remedial technology screening matrix based on contaminated media, 
risk-based cleanup levels, and rough development grading requirements; (2) the criteria used to 
develop and evaluate remedial technologies; (3) the development of remedial action alternatives 
based on the screening and evaluation; and (4) assessment of remedial alternatives developed for 
OU-2 and rationale for selection of the preferred remedial approach. 

6.1 Remedial Technology Screening 
This section outlines the range of general response actions to address contamination at the Site and 
corresponding remedial technologies that are potentially applicable for the contaminated soil, soil 
vapor, and groundwater at the Site. 

6.1.1 General Response Actions 

A range of general response actions (GRAs), for which corresponding remedial technologies may 
be applicable to Site conditions, was identified for OU-2 for initial baseline evaluation and 
comparison purposes under RAP Guidance in Section 6.1.2. The GRAs considered for the Site 
include: no action, institutional controls, engineering controls, containment, ex situ treatment, in 
situ treatment, and excavation/disposal. Remedial technologies that correspond to the GRAs were 
then evaluated and compared based on three criteria: (1) effectiveness; (2) implementability; and 
(3) relative costs. 

To refine the range of remedial technologies that would potentially be developed into remedial 
alternatives for the Site that must undergo detailed analysis, the NCP at 40 CFR §300.430(e)(7) 
provides the opportunity to initially screen them against the short- and long-term aspects of the 
following three criteria: 

• Effectiveness: Alternatives are judged on the degree to which an alternative reduces 
toxicity, mobility, or volume through treatment, minimizes residual risks and affords 
long-term protection, complies with ARARs, and minimizes short-term impacts, and 
how quickly it achieves protection. Alternatives providing significantly less 
effectiveness than other, more promising alternatives may be eliminated. Alternatives 
that do not provide adequate protection of human health and the environment shall be 
eliminated from further consideration. 

• Implementability: This criterion focuses on the technical feasibility and availability of 
the technologies each alternative would employ, and the administrative feasibility of 
implementing the alternative. Alternatives that are technically or administratively 
infeasible, or require equipment, specialists, or facilities that are not available within a 
reasonable period of time may be eliminated from further consideration. 

• Cost: Costs of construction and any long-term costs to operate and maintain the 
alternatives shall be considered. Costs that are grossly excessive compared to the 
overall effectiveness of alternatives may be used as a factor to exclude alternatives from 
further consideration. Alternatives providing effectiveness and implementability 



  

 

OU-2 Feasibility Study/Remedial Action Plan 46 22 December 2021 

comparable to that of another alternative by employing a similar method of treatment 
or engineering control, but at greater cost, may also be eliminated. 

6.1.2 Remedial Technology Screening 

This section describes the screening and selection of the range of remedial technologies that are 
potentially applicable for the contaminated soil, soil vapor, and groundwater at the Site. The 
Remedial Technology Screening Matrix presented in Table 11 was used to guide whether a 
technology should be retained for further consideration based on the nature and extent of the 
current levels of contamination at the Site.  

Land use restrictions (administrative/institutional mechanisms) would be included as components 
of the remedial action alternatives developed based on the remedial technology screening. These 
controls may be applicable both within the short term (e.g., to prevent reuse of groundwater or 
select vapor intrusion mitigation measures where there is significant risk or other controls until 
applicable CULs are achieved), and in the long term to: (1) maintain the reuses consistent with the 
risk exposures assumed in the development of CULs (or Site-specific CULs) for the preferred 
remedial actions; and (2) prevent unrestricted reuses of areas where residual contamination may 
remain. 

The following technologies retained from the screening were then incorporated in the development 
of remedial action alternatives described in Section 6.2: 

• Institutional Controls (administrative/institutional mechanisms) for Soil, Soil Vapor, 
and Groundwater – Restrictions limiting Site uses, such as limitations on use of 
groundwater without prior RWQCB approval, and adoption of land use restrictions 
(e.g., administrative controls and/or engineering controls) to ensure, for example, that 
occupied structures are protective of future site users and that engineering controls are 
monitored and maintained for the long-term protection of future site uses; 

• Capping (containment) for Soils – Capping of existing Site soil using hardscape 
materials or a specified thickness of clean soil to ensure the protection of future Site 
users by eliminating direct contact exposure pathways to impacted soil; 

• Excavation for Soils – Where development requires excavation or existing soil cannot 
be capped, excavation of soil exceeding CULs and offsite disposal, onsite ex situ 
treatment (see below) and/or excavation and relocation beneath a cap to eliminate direct 
contact exposure pathways and, in the case of offsite disposal, to reduce the amount of 
contaminant mass at the Site; 

• Onsite Ex Situ Treatment for Soils – Ex situ smoldering to treat soils impacted with 
potentially mobile petroleum hydrocarbons, allowing for onsite reuse of treated soil; 

• In Situ Treatment for Groundwater – Biological and/or chemical treatment to reduce 
the mass of residual CVOCs in groundwater with groundwater monitoring to evaluate 
effectiveness; and 
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• Monitored Natural Attenuation for Groundwater – Continued monitoring of the natural 
attenuation of VOCs in groundwater by sorption, dilution, biological transformation, 
and chemical reaction. 

6.2 Remedial Alternatives Development and Evaluation 
6.2.1 Description of Evaluation Criteria 

The above technologies were assembled into four remedial alternatives which were subjected to: 
(1) a detailed alternative analysis pursuant to the nine criteria of the NCP and the six criteria of 
Section 25356.1 of the California HSC; and (2) comparative analysis identifying the advantages 
and disadvantages of each alternative when compared to other alternatives considered for the Site. 

The nine NCP criteria include two threshold, five balancing, and two modifying criteria. For a 
remedial alternative to be considered an appropriate remedial action, it must meet both threshold 
criteria. 

Balancing criteria provide an opportunity to identify and evaluate strengths, weaknesses, and the 
cost-effectiveness of an alternative. Modifying criteria are evaluated after the public comment 
period. 

This section introduces these criteria. Summaries of the comparative evaluations of alternatives 
for the remedial action areas included in this FS/RAP are presented in Section 6.4. 

The California HSC requires that the remedial alternatives be evaluated relative to the following 
six additional criteria: 

1. Health and safety risks posed by the Site conditions; 

2. The effect of COCs present on probable present and future uses of contaminated or 
threatened resources; 

3. The effect on available groundwater resources for present, future, and probable 
beneficial uses (treatment alternatives that reduce the volume, toxicity, and mobility of 
contaminants as opposed to alternatives that use offsite transport and disposal are 
preferred); 

4. Site-specific conditions (potential for offsite migration) and existing contaminant 
background levels; 

5. Cost-effectiveness, considering the short-term and long-term costs of the remedial 
action and whether deferral of a remedial action could result in a cost increase or hazard 
increase to human health or the environment; and 

6. The potential environmental impacts of the remedial alternative such as land disposal 
of contaminated material versus treatment to remove or reduce its volume, toxicity, or 
mobility prior to disposal. 

The six California HSC criteria are similar to and covered under the nine NCP criteria in this 
FS/RAP described below. 
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Threshold Criteria 

Overall Protection of Human Health and the Environment – Addresses whether a remedy provides 
adequate protection and describes how risks posed through each exposure pathway are eliminated, 
reduced, or controlled through treatment, engineering controls, or land use restrictions (i.e., 
administrative/institutional controls). 

Compliance with ARARs – Addresses whether a remedy will meet all appropriate federal, state, 
and local environmental laws and regulations. 

Balancing Criteria 

Long-Term Effectiveness and Permanence – Considers the ability of a remedy to provide reliable 
protection of human health and the environment over time once cleanup goals have been achieved. 

Reduction of Toxicity, Mobility, and Volume Through Treatment – Evaluates the anticipated 
performance of the alternative with respect to the reduction of toxicity, mobility, and volume of 
contaminants. This criterion reflects the preference for treatment of contaminated soil and 
groundwater as opposed to offsite transport and disposal. 

Short-term Effectiveness – Evaluates the period of time needed to complete the remedy, and any 
adverse impact on human health and the environment that may be posed during the construction 
and implementation period, until cleanup standards are achieved. Potential impacts during 
construction include construction worker exposure to Site COCs, offsite dust migration, offsite 
stormwater and sediment migration, air pollution, and noise. 

Implementability – Refers to the technical and administrative feasibility of a remedy, including 
the availability of materials and services needed to implement a remedial option. 

Cost – Evaluates the capital and O&M costs of each alternative for 30 years. Cost estimates of this 
type are considered accurate to a range of minus 30% to plus 50%. The reasons for this range are 
the variability of construction materials, variability in construction costs over time, the complexity 
of developing Site-specific cost factors, and the sensitivity of construction costs to economic 
factors such as interest rates and materials costs. All remediation costs are the responsibility of the 
Site owner or building owners. 

Modifying Criteria 

These criteria were addressed during the public review and comment period on this FS/RAP. 
Comments and responses are summarized in the Responsiveness Summary (Appendix H). 

Regulatory Agency Acceptance – Indicates whether, based on their review of the information, the 
applicable regulatory agencies would agree with the preferred alternative. 

Community Acceptance – The FS/RAP was subject to public review and comment prior to 
selection of the remedial action alternative. This criterion assesses whether community concerns 
are addressed by the remedy, and whether the community prefers a remedy. The final remedies in 
this FS/RAP were selected following the public comment period, which occurred from 28 October 
to 18 December 2020. 
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6.3 Description of Remedial Action Alternatives 
This section describes the remedial action alternatives that were developed based on assembly of 
the following applicable remedial technologies that passed the initial screening: 

Land Use Restrictions 
-- Land Use Covenant documenting the following prohibitions and requirements: 

• No occupied buildings, including sensitive uses, where COC concentrations in soil vapor exceed 
CULs without RWQCB approval based on either (1) a risk assessment demonstrating Site soil vapor 
conditions pose no significant risk to human health based on a site-specific assessment; or (2) 
engineering controls, such as building design or vapor intrusion mitigation systems, that will reduce 
the risk of vapor intrusion to a protective level; 

• No growing produce or vegetables for human consumption in native soil. Plants for human 
consumption may be grown if they are planted in raised beds (above the approved cover) containing 
non-native soil. Trees producing edible fruit (including trees producing edible nuts) may also be 
planted provided they are grown in containers with a bottom that prevents the roots from penetrating 
the native soil; 

• No extraction or use of underlying groundwater is allowed without a Groundwater Management Plan 
pre-approved by RWQCB; 

• No drilling for any water, oil, or gas, or extraction or removal of groundwater without a RWQCB-
approved Groundwater Management Plan and prior written approval by RWQCB; 

• No interference with, or modification of, a vapor mitigation system shall be permitted without prior 
written approval by RWQCB, and future tenants must provide reasonable access for O&M of vapor 
mitigation systems; 

• All excavation into the cap shall comply with the RWQCB-approved Soil Management Plan (SMP); 

• Contaminated soils brought to the surface by grading, excavation, trenching or backfilling shall be 
managed in accordance with all applicable provisions of state and federal law and a pre-approved 
RWQCB SMP; 

• All uses and development of the Site shall preserve the integrity and effectiveness of the cap; and 

• O&M Plan to maintain capped surfaces and operate vapor intrusion mitigation systems, if applicable. 
Engineering Controls 
-- Vapor intrusion mitigation systems or intrinsically safe building design for mitigating vapor intrusion into 
indoor air by VOCs in soil vapor; 
-- Sub-slab venting. 

Capping 
-- Soil cover meeting soil import criteria for the Site with a minimum 5-foot thickness and an underlying 

demarcation layer; or 
-- Hardscape consisting of concrete, asphalt, masonry, or other durable, impervious surface; and 
-- Building foundations. 

Excavation 
-- Where capping in place is not possible, soil exceeding CULs will be excavated to a depth of 5 feet, relocated 

onsite, and capped with a soil cover, hardscape, or building foundation; 
-- Onsite treatment to satisfaction of soil import criteria and placement onsite; 
-- Offsite disposal of excavated soil at a licensed and approved waste management facility.  

Onsite Ex Situ Soil Treatment 
-- Thermal/Smoldering to treat TPH in soil.  

In Situ Groundwater Treatment 
-- Biological and/or chemical treatment of CVOCs. 
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Monitored Natural Attenuation 
-- Groundwater monitoring to ensure COC concentrations decrease to CULs over time by natural processes 
including biodegradation, dispersion, and adsorption to soil.  

 

The following Site-wide remedial action alternatives were developed based on the screening of 
remedial technologies presented in Section 6.1.2 and summarized in Table 11: 

• Alternative 1: No Action; 

• Alternative 2: Land Use Restrictions / Engineering Controls for Vapor Intrusion 
Mitigation / Monitored Natural Attenuation; 

• Alternative 3: Land Use Restrictions / Engineering Controls for Vapor Intrusion 
Mitigation / Soil Capping / Excavation with Relocation and Containment / Excavation 
with Offsite Disposal / In Situ Groundwater Treatment and Monitoring; and 

• Alternative 4: Land Use Restrictions / Engineering Controls for Vapor Intrusion 
Mitigation / Complete Excavation with Offsite Disposal and Restoration to Original 
Grade / In Situ Groundwater Treatment and Monitoring.  

The alternatives are described below and comparatively evaluated in Section 6.4 based on the 
criteria presented in Section 6.2. 

6.3.1 Alternative 1 — No Action 

No additional control or protection of human health and the environment would be implemented 
for the contamination present at the Site. This alternative is required as a baseline alternative for 
comparison to other alternatives under RAP Guidance. There is negligible cost associated with 
administrative activities for this alternative. 

6.3.2 Alternative 2 — Land Use Restrictions / Engineering Controls for Vapor Intrusion 
Mitigation / Monitored Natural Attenuation 

This alternative assumes no active remediation would be implemented and risk exposures at the 
Site would be managed through land use and activity restrictions and engineering controls, which 
are described as follows: 

Land Use Restrictions: Land use restrictions would be imposed to restrict certain land uses and 
activities and to require implementation and maintenance of engineering controls. The land use 
restrictions would prohibit the extraction or use of Fill groundwater for domestic and agricultural 
purposes without prior approval of the RWQCB. The land use restrictions would also require 
preparation and implementation of a Soil Management Plan approved by the RWQCB prior to 
excavation of soil. In areas where VOCs in soil vapor exceed CULs, vapor barriers and/or sub-
slab venting systems would be incorporated into the designs of the buildings. 

Engineering Controls: Engineering controls would be implemented to control dust emissions and 
stormwater runoff during construction and to mitigate intrusion of VOC vapors from the 
groundwater and soil into occupied buildings where needed. For costing purposes, monitoring of 
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engineering controls to verify the vapor intrusion risk has been mitigated would be conducted for 
30 years following construction.  

Monitored Natural Attenuation: A groundwater monitoring program would be implemented to 
verify that natural attenuation of VOCs is occurring and concentrations of COCs in groundwater 
are decreasing over time.  

A deed restriction would be recorded on the title to the property to document that Land Use 
Restrictions and engineering controls must remain in place to prevent human exposures to 
contaminants left in place in soil and groundwater above levels considered protective of 
unrestricted use of the Site, as described in Section 7.8. 

The total estimated cost of this alternative is approximately $8.1 million, which includes capital 
costs of $1.2 million and O&M costs of $6.9 million over 30 years (Appendix E).  

6.3.3 Alternative 3 — Land Use Restrictions / Engineering Controls for Vapor Intrusion 
Mitigation / Soil Capping / Excavation with Relocation and/or Offsite Disposal / In 
Situ Groundwater Treatment and Monitoring / Optional Ex Situ Soil Treatment 

This alternative consists of the land use restrictions, engineering controls, and groundwater 
monitoring as described in Alternative 2 and, additionally, includes soil capping, excavation with 
relocation or offsite disposal, groundwater treatment, and a contingency for treating soil onsite. 
These additional elements are shown in Figure 18 and summarized below: 

Soil Capping: All exposed soil with residual COC concentrations above CULs at the Site would 
be capped with a minimum of 5 feet of imported clean fill (i.e., approximately 1,240,000 bulk 
cubic yards) or other hardscape material. Although not all soil exceeds CULs for unrestricted use, 
this alternative proposes to cap the entire Site. As described in the project description (Section 
1.4), a significant amount of soil will be imported to the Site and placed as fill to raise the grade a 
minimum of 5 feet as part of site mitigation. In places, the ground elevation will be raised 
substantially as part of Site development. To meet the remedial action objectives of this Alternative 
3 (i.e., to ensure the protection of future Site users by breaking the direct exposure pathway to 
impacted soil), the surface shall be capped with either hardscape material or the uppermost 5 feet 
of fill soil shall be composed of clean, imported soil. Soil imported as fill will meet the import 
criteria provided in Appendix F. Import soil criteria for capping purposes are consistent with, and 
in the case of arsenic more conservative than, the residential soil CULs in Section 4.2.1. A 
demarcation layer would be placed beneath the 5-foot thick soil cap to demarcate the transition 
between the clean soil cap and the underlying soil. A conceptual cross-section depicting the 
development is provided as Figure 19.  

Soil in the western portion of the Site adjacent to Bayshore Boulevard with COCs that exceed 
health risk criteria will either be capped by hardscape (e.g., building foundations, paved areas) or 
excavated for onsite relocation beneath a clean soil cap or hardscape, offsite disposal, or onsite 
treatment and reuse or disposal. The excavations would be backfilled with clean soil so the 
thickness of clean soil is at least 5 feet over any residual soil with COC concentrations exceeding 
CULs.  
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Soil imported from offsite sources will be managed in accordance with a soil import plan to verify 
that it meets the soil use criteria for capping or other fill purposes. The soil import plan will be 
incorporated into a future RDIP.  

Excavation with Relocation and Capping or Off-haul: Soil with COC concentrations exceeding 
CULs will be excavated and relocated onsite, treated, or transported offsite for disposal if capping 
is not appropriate or if capping is not possible due to the grading plan. For example, capping of 
soils within the CVOC-impacted area in Investigation Zones 4 and 6 would not address the vapor 
intrusion risk posed by the elevated concentrations of CVOCs in soil, so it is anticipated that this 
area will be excavated and disposed offsite unless treated. Based on available data, the excavation 
footprint within the CVOC-impacted area would be approximately 90 feet by 90 feet with a depth 
of 10 feet (i.e., approximately 3,000 bank cubic yards and assuming a 1.2 bulking factor). Other 
soil that may be excavated and disposed offsite includes PCB-contaminated soil, soil that is 
geotechnically unsuitable to support building foundations, or soil that exhibits strong visual and 
olfactory characteristics that are not desirable for the future development. For costing purposes, it 
was estimated that 10,000 bank cubic yards (i.e., 12,000 bulk cubic yards assuming a bulking 
factor of 1.2) of excavated soil would be transported offsite for disposal, with 80% (i.e., 9,600 bulk 
cubic yards) disposed as non-hazardous waste at the Class II facility in Altamont, California, and 
20% (i.e., 2,400 bulk cubic yards) disposed as non-RCRA hazardous waste at the Class I facility 
in Buttonwillow, California. Other permitted disposal facilities may be used if appropriate. The 
off-haul volume of 12,000 bulk cubic yards corresponds to 1,000 truckloads of 12 cubic yards per 
load. Assuming an off-haul rate of 21 loads per day, off-haul would occur over approximately 48 
days. Excavation and relocation/off-haul details will be specified in the RDIP. 

Other impacted soil that could not be capped in place may be excavated and managed onsite, such 
as the area of the Site adjacent to Bayshore Boulevard where the Site grade cannot be abruptly 
raised by 5 feet or more. The Site boundary along Bayshore Boulevard is approximately 4,000 feet 
long. Assuming an average 10% incline, the ground surface elevation will rise by 5 feet at a 
distance of 50 feet east of Bayshore Boulevard. Within this 4,000 feet by 50 feet area, any existing 
soil with COCs that exceed the CULs and that will not be covered by hardscape will need to be 
excavated and backfilled. Assuming half of the area will be covered by hardscape and the other 
half will be excavated and backfilled, the area subject to excavation would be approximately 
100,000 square feet. Further assuming a linear incline from 0 feet to 5 feet, the average thickness 
of clean fill within the excavation area would be 2.5 feet. Thus, to create a 5-foot-thick column of 
clean soil atop existing Site soil, the average excavation depth in this area would be 2.5 feet (i.e., 
the excavation depth is 0 feet where the thickness of clean fill is 5 feet, and the excavation depth 
is 5 feet where the thickness of clean fill is 0 feet). An excavation with area 100,000 square feet 
and thickness 2.5 feet has a volume of 250,000 cubic feet, or approximately 9,300 bank cubic 
yards.  

For costing purposes, it was assumed that 10,000 bank cubic yards (12,000 bulk cubic yards) of 
excavated soil would be relocated onsite and appropriately capped with a clean soil cover, 
hardscape, or a building foundation. Details of excavation and relocation will be specified in a soil 
excavation and relocation RDIP. 

Groundwater Treatment: Groundwater within the proposed treatment zone identified in 
Figure 18 would be treated in situ using biological and/or chemical technologies (i.e., enhanced 
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biological reduction, in situ chemical oxidation, and/or in situ chemical reduction). It is assumed 
that there will be two rounds of in situ treatment and that the cost for the second round will be 
approximately half the cost of the first round. Long term groundwater monitoring would also be 
performed to verify the effectiveness of the remedy. Details of the groundwater remedy and 
monitoring will be provided in the RDIP. 

Soil Treatment (Optional): The Revised RAP [B&M, 2002a] concluded that weathered Bunker 
C oil is effectively immobile in soil at typical Site temperatures. However, the potential for 
mobilization of weathered Bunker C oil in the Fill zone under the loads anticipated for soil capping 
and development cannot be evaluated in the absence of a specific site development plan. A pre-
design petroleum mobility evaluation will be conducted to determine whether consolidation of the 
Fill zone will mobilize weathered Bunker C oil. A pre-design work plan will be provided to the 
RWQCB in advance of the evaluation and the results will be included in one or more RDIPs. If 
capping and site development is not appropriate, then as a contingency for limited application, 
onsite ex situ treatment of TPH-impacted soils using a thermal/smoldering technology may be 
implemented for treating soil containing potentially mobile Bunker C oil. For costing purposes, it 
was estimated that 12,000 bulk cubic yards of soil will be excavated, treated, and reused onsite. 

The total estimated cost of this alternative without soil treatment is approximately $40.2 million, 
which includes capital costs of $33.3 million and O&M costs of $6.9 million over 30 years 
(Appendix E). If optional soil treatment is included, the cost for this alternative is $43.3 million, 
which includes capital costs of $36.4 million and O&M costs of $6.9 million over 30 years. 

6.3.4 Alternative 4 – Land Use Restrictions, Engineering Controls for Vapor Intrusion 
Mitigation, Complete Excavation with Offsite Disposal and Restoration to Original 
Grade, and In Situ Groundwater Treatment and Monitoring 

In this alternative, all soil with COC concentrations exceeding CULs would be excavated to the 
depth of either the top of a sample with all COC concentrations below screening levels or the 
maximum depth to groundwater, approximately 14 feet below ground surface. The estimated 
excavation depths across the Site are shown in Figure 20. All excavated soil would be transported 
offsite for disposal at a permitted waste management facility. For the cost estimate, it was assumed 
that 80% of the soil would be transported to the Class II facility in Altamont, California, and 20% 
of the soil would be transported to the Class I facility in Buttonwillow, California. Other approved 
disposal facilities may be used if appropriate. The off-haul volume of 694,000 bank cubic yards 
(833,069 bulk cubic yards, assuming a bulking factor of 1.2) corresponds to 69,400 truckloads of 
12 cubic yards per load. Assuming a haul rate of 21 truckloads per day for six days per week, off-
haul would occur over approximately 10.5 years. Following excavation, clean fill would be 
imported to the Site and placed in the excavations to bring the ground surface back to the existing 
grade. Imported soil would be placed and compacted to accommodate additional fill loads and 
building loads. 

As in Alternative 3, groundwater within the proposed treatment zone identified in Figure 18 would 
be treated in situ using biological and/or chemical technologies. It is assumed that there will be 
two rounds of in situ treatment and that the cost for the second round will be approximately half 
the cost of the first round. Long-term groundwater monitoring would also be performed to verify 
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the effectiveness of the remedy. Details of the groundwater remedy and monitoring will be 
provided in the RDIP. 

Soil vapor sampling will be conducted after regrading and prior to commencing vertical 
construction. If warranted by the soil vapor sample results, vapor intrusion mitigation will be 
included in future building construction and applicable land use restrictions will be implemented.  

The total estimated cost associated with implementation of this alternative is approximately $201.5 
million which includes capital costs of $194.6 million, and O&M costs of $6.9 million over 30 
years (Appendix E). 

6.4 Summary Evaluation and Comparative Analysis of Remedial Action 
Alternatives 

The four remedial alternatives identified in Section 6.3 were assessed using the nine NCP criteria 
for CERCLA sites established by USEPA [1989c] and additional California HSC criteria, as 
introduced in Section 6.2. A summary of the alternative evaluation and comparison is presented 
below. 

For the evaluation of remedial alternatives, it was assumed that regrading will be completed in 
anticipation of redevelopment under all remedial alternatives. Regrading for redevelopment 
assumes soil will be imported to the Site to raise the grade according to the development plan. 
Thus, under all remedial alternatives, development activities will result in portions of the Site being 
covered with clean import soil and/or covered by hardscape. Only under remedial alternatives 
specifying soil capping will soil containing COCs at concentrations exceeding CULs be 
deliberately covered by a minimum 5-foot thick cap of clean soil and/or hardscape. 

6.4.1 Threshold Criteria 

Overall Protection of Human Health and the Environment, and Compliance with ARARs 

Under Alternatives 1 and 2, portions of the Site would be capped with imported fill and/or covered 
with hardscape as part of the development grading plan, irrespective of the presence of COCs in 
soil. However, future Site users may come into contact with COCs in existing soil in uncapped 
areas. Thus, Alternatives 1 and 2 would not completely prevent exposure to Site COCs above 
CULs and would therefore not provide overall protection of human health and the environment 
nor comply with ARARs. For this reason, Alternatives 1 and 2 were not selected.  

In contrast, Alternatives 3 and 4 would provide for excavation, land use restrictions, and vapor 
intrusion mitigation (if warranted), and Alternative 3 would provide for soil capping. In 
combination, the remedial technologies comprising Alternatives 3 and 4 would prevent exposures 
to COCs above CULs in soil, soil vapor, and groundwater. Therefore, these Alternatives would 
provide overall protection of human health and the environment as well as comply with ARARs, 
including Measure JJ (Table 10). 
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6.4.2 Balancing Criteria 

Reduction of Toxicity, Mobility, and Volume Through Treatment 

Alternatives 1 and 2 would not reduce the toxicity, mobility, or volume of contaminants in soil 
and groundwater through treatment and fail to satisfy this criterion. Although Site-specific 
treatment is only proposed as a contingency under Alternative 3, development activities including 
the placement of clean fill in a portion of the Site and construction of building foundations and 
roadways would reduce the mobility of contaminants in existing soil. However, for Alternatives 1 
and 2, contaminant toxicity of mobility in soil or soil vapor would not be reduced in areas of the 
Site where neither raising the ground elevation nor construction are part of the redevelopment plan. 
In these areas, the risk levels identified in the HRA would be unmitigated during and following 
redevelopment. 

In contrast, Alternatives 3 and 4 would reduce the mobility (e.g., potential wind dispersal and 
stormwater run-off) of COCs across the entire Site. Toxicity and volume of groundwater COCs in 
the CVOC Area (Zones 4 and 6) would be reduced through bioremediation. All existing Site soil 
would either be isolated beneath a cap of clean soil cover, or hardscape, or would be excavated 
and transferred to a permitted landfill. Additionally, Alternatives 3 and 4 would reduce the 
mobility and volume of contaminants in soil at the Site through excavation and offsite disposal. If 
needed, the optional treatment in Alternative 3 would further reduce the toxicity, mobility, and 
volume of contaminants in soil at the Site by thermal destruction of organic constituents such as 
TPH and VOCs. However, the toxicity of the off-hauled contaminated soil would not be reduced 
and would merely be transferred to a permitted landfill. The additional requirement for transport 
of impacted soil under Alternative 4 relative to Alternative 3 increases the risk of release due to 
the potential for surface street and highway-related accidents and impacts, loading and unloading 
activities, and potential releases from the landfill facility, should its containment become 
compromised. The transport of the impacted soil would also contribute to the emission of criteria 
air pollutants, other toxic air pollutants, and greenhouse gas emissions.  

Long-Term Effectiveness and Permanence 

Alternatives 1 and 2 would not effectively prevent exposures across the entire Site in the long-
term, given the reasonably anticipated use of the Site, because no action would be taken to mitigate 
Site risks in areas where neither raising the ground elevation nor construction are part of the 
redevelopment plan.  

Alternatives 3 and 4 would offer long-term effectiveness and permanence by addressing COCs in 
soil across the entire Site and in groundwater within the CVOC Area, implementing and 
maintaining land use restrictions, and preparing a soil management plan that would describe 
requirements for any potential contact with impacted soil or groundwater at the Site. Although 
Alternative 4 would offer long-term effectiveness for the Site, this Alternative would transfer a 
significant amount of contaminated soil to a landfill (i.e., approximately 69 times more than 
Alternative 3), where it would require management in perpetuity to prevent long-term impacts to 
the environment. It would also contribute to aggregate greenhouse gas loading.  
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Short-Term Effectiveness 

Alternatives 1 and 2 would not be effective in the short term, given the reasonably anticipated use 
of the Site, because no action would be taken to mitigate Site risks in areas where neither raising 
the ground elevation nor construction are part of the redevelopment plan.  

For Alternatives 3 and 4, the period of time needed to complete the remedy would be similar, 
though off-haul of excavated soil would be expected to take approximately 48 days for Alternative 
3 and, assuming the same haul rate, approximately 10.5 years for Alternative 4. For Alternatives 
3 and 4, short-term protectiveness would be provided by implementing measures to protect 
remedial construction workers, and through Occupational Safety and Health Administration work 
standards during excavation, relocation and capping, and offsite disposal. 

Controls identified in pre-construction plans and implemented during construction would manage 
offsite dust migration and offsite storm water and sediment migration. Best practices will be 
implemented to minimize air pollution, and all construction activities involving heavy machinery 
will be conducted during typical working hours. Air pollution and noise impacts will be far greater 
for Alternative 4 than for Alternative 3 because of the more extensive earthwork in Alternative 4. 
Air pollution would be associated with heavy equipment excavating and handling soil, trucks to 
transport material offsite, trucks to transport soil back onsite to fill the excavation, and heavy 
equipment for placing and compacting fill soil back into the excavation.  

The greenhouse gas emissions by excavators and loaders are roughly proportional to the quantity 
of soil being excavated and stockpiled. Thus, the greenhouse gases emitted during excavation and 
stockpiling of 833,000 bulk cubic yards of soil under Alternative 4 would be approximately 30 
times greater than excavating and stockpiling 24,000 bulk cubic yards of soil under Alternative 3. 

The impacts of soil transportation for Alternatives 3 and 4 were estimated using assumptions for 
OU-2 in the Draft Environmental Impact Report for the Brisbane Baylands [ESA, 2018]. The 
following emissions were calculated for Alternatives 3 and 4:  
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Alternative 
Off-haul of 

Excavated Soil 
Import of Backfill or Cap 

Soil TOTAL 

3 – Capping, limited excavation 
with partial onsite relocation and 
partial offsite disposal 

299 379 678 

4 – Site-wide excavation and 
offsite disposal, backfilling to 
restore grade 

20,700 255 21,000 

4* – Site-wide excavation and 
offsite disposal, backfilling, and 
regrading to 5 feet above current 
grade (same as Alternative 3) 

20,700 634 21,400 

Notes: Units are metric tons of greenhouse gas emissions as carbon dioxide equivalents based on emission factors 
provided in Appendix G of the Draft Environmental Impact Report for the Brisbane Baylands [ESA, 2018]. Transport 
of excavated soil to Altamont Landfill (58 miles from the Site) and Buttonwillow Landfill (260 miles from the Site) 
were assumed for non-hazardous and hazardous soil, respectively; imported fill was assumed to be transported from 
the Baylands Soil Processing facility (1.25 miles from the Site). Tabulated quantities are for remediation only and do 
not include soil import and regrading for development. 

The greenhouse gas emissions that would be generated transporting soil are approximately 31 
times higher for Alternative 4 than for Alternative 3. The soil quantities for placement and 
compaction are slightly greater for Alternative 3 than for Alternative 4 (i.e., 1,240,000 bulk cubic 
yards and 833,000 bulk cubic yards, respectively), so greenhouse gas emissions for placement and 
compaction would be higher for Alternative 3 by approximately 50%. The higher greenhouse gas 
emissions associated with excavation, stockpiling, and transportation make Alternative 4 
approximately 30 to 60 times more impactful than Alternative 3.  

However, the Site grade following implementation of Alternative 3 would be five feet higher than 
current grade across most of the Site, whereas the Site grade would be unchanged following 
implementation of Alternative 4. Currently, the development plan consists of raising the grade 
over most of the Site by at least 5 feet and up to 30 feet. Comparing emissions for Alternatives 3 
and 4 for the same post-remedial Site grading (i.e., approximately 5 feet higher than current grade 
across most of the Site), Alternative 4 would require backfilling the excavation and importing soil 
to raise the Site grade 5 feet, summarized as Alternative 4* above.  

Implementability 

Each Alternative is readily implementable from a technical and administrative feasibility 
perspective. Alternative 2 would be easier to implement from a technical perspective than 
Alternatives 3 and 4 because it only involves administrative action for implementing the land use 
restrictions, construction of vapor mitigation controls during redevelopment, if warranted, and 
groundwater and reporting. Alternative 3 and 4 by comparison require excavation and capping of 
soils and remediation of groundwater using bioremediation. Alternative 4 is implementable but 
provides the highest overall risk and emissions to the environment due to waste hauling, offsite 
transfer of all excavated soil, and import and placement of fill soil. Significantly increased truck 
traffic would increase congestion on surface streets and highways and increase the likelihood of 
vehicular accidents. 
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Cost 

Of the four remedial alternatives, Alternative 4 ($ 201.5 million) has the highest estimated cost 
(Appendix E). 

6.4.3 Modifying Criteria 

Regulatory Agency and Community Acceptance 

Formal assessment of regulatory agency and community acceptance was considered during the 
public comment period on this FS/RAP from 28 October to 18 December 2020. Comments from 
the public and responses are documented in the Responsiveness Summary provided as Appendix 
H. 

6.4.4 Additional HSC Criteria 

Alternatives 1 and 2 do not meet several California HSC criteria for the entire Site, including the 
health and safety risks posed by contamination at the Site and the effect of contamination on future 
uses of the Site. Alternatives 3 and 4 would meet all California HSC criteria. Alternative 4 would 
result in the greatest offsite environmental impact due to hauling and transportation of all 
excavated soil to an offsite landfill facility. 

6.5 Alternatives Screening Results 
The comparative analysis of remedial alternatives discussed in the previous section is summarized 
in Table 12. Scores were assigned to each remedial alternative for each of the above criteria based 
on whether the alternative meets the criterion, mostly meets the criterion, partially meets the 
criterion, or does not meet the criterion.  

Alternatives 1 and 2 are not adequately protective and scored low for threshold criteria and several 
balancing criteria. Alternatives 3 and 4 are similarly protective in that COCs in existing fill would 
be isolated beneath a cap and potential exposure pathways would be incomplete. Alternative 3 
scored the highest based on (1) comparable protectiveness as compared with Alternative 4; and (2) 
the lowest environmental impact by virtue of off-hauling less soil than Alternative 4. Based on the 
comparative analysis of remedial alternatives, Alternative 3 was selected as the preferred 
alternative.  
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7. PREFERRED REMEDIAL ALTERNATIVE 

This section provides an overview of the implementation activities for the preferred remedial 
alternative. Based on the evaluation and comparison of the four alternatives, Alternative 3 – Land 
Use Restrictions / Engineering Controls / Soil Capping and Excavation with Relocation and/or 
Offsite Disposal and/or Onsite Ex Situ Treatment / In Situ Groundwater Treatment and Monitoring 
is the preferred alternative. 

Implementation of the preferred alternative will involve pre-development activities and 
remediation/mitigation activities, which may be conducted prior to or concurrent with 
development activities. This section is organized by activity as follows: 

• Assessment of soil conditions following demolition of existing buildings and removal 
of concrete slabs; 

• Decommissioning of existing groundwater monitoring wells prior to soil cap placement 
and Site regrading; 

• Excavation of approximately 3,000 bank cubic yards of soil within the CVOC Area 
and up to 17,000 bank cubic yards of soil in other areas containing COCs at 
concentrations exceeding soil CULs that cannot be capped in place, and (1) offsite 
disposal of up to 10,000 bank (12,000 bulk) cubic yards of soil; (2) relocation and 
capping of up to 10,000 bank (12,000 bulk) cubic yards of soil; or (3) onsite ex situ 
treatment of impacted soil as required for development; 

• In situ remediation of groundwater impacted with volatile COCs above vapor intrusion 
screening levels and post-remediation groundwater monitoring; 

• Capping of soil in place that contains COCs at concentrations exceeding soil CULs in 
areas of the future development where development conditions meet the prescriptive 
definition of a cap (i.e., a soil cap of imported clean fill with minimum thickness of 5 
feet or hardscape); 

• Soil vapor and groundwater confirmation sampling following cap placement and prior 
to vertical development; 

• Land use restrictions, including prohibition of the use of groundwater, soil management 
requirements, and the O&M of caps and vapor mitigation systems; 

• Engineering controls, including dust emission and stormwater runoff controls during 
construction and mitigation of VOC vapors from soil and groundwater into occupied 
buildings, if necessary; and 

• If necessary, excavation, onsite ex situ treatment, relocation, and capping of TPH-
impacted soils. 

As discussed in Section 6.4, the combined remedial elements of the preferred alternative satisfy 
the ARARs and TBCs in Table 10, including Measure JJ. Specific information regarding the pre-
construction activities, excavation of soils, stockpiling and staging of soils, haul roads, traffic 
control elements, dust control and air monitoring programs, erosion control measures, and other 
details regarding the preferred remedial approach will be set forth in the RDIP(s) and O&M plans. 



  

 

OU-2 Feasibility Study/Remedial Action Plan 60 22 December 2021 

If additional impacted soils or subsurface structures (i.e., tanks, sumps, piping, etc.) are discovered 
during grading activities, appropriate management and characterization of impacted soils will be 
conducted under an unexpected conditions response plan, which will be a component of the RDIP, 
to be approved by the RWQCB in advance of Site development. Although not anticipated, if any 
hazardous materials are identified onsite, they will either be: (1) relocated under areas slated for 
redevelopment under a soil cap of minimum 5-foot thickness; (2) placed under roadways, building 
foundations, or other hardscape; or (3) excavated and disposed offsite. Soil import criteria will be 
the same as the acceptance criteria for the landfill (Appendix F), which is equal to or lower than 
the residential soil CULs (Section 4.2.1). 

7.1 Soil Assessment Following Demolition of Existing Buildings 
Redevelopment activities at the Site will include the demolition of existing buildings and removal 
of the foundation slabs. Any hazardous building materials, if present, will be appropriately abated 
prior to building demolition. Following demolition of the existing buildings and removal of the 
foundation slabs, a post-demolition soil assessment will be conducted. Soil will be surveyed 
visually for evidence of staining and scanned with a handheld VOC detector. Areas where 
chemical releases have an elevated likelihood of occurrence, such as sumps and floor drains, will 
be targeted. If evidence of a historical chemical release is observed, soil samples will be collected 
and transported to an analytical laboratory for analysis. In addition, following demolition of 
aboveground structures, shallow soil samples will be collected from the area of the former hide 
and glue factory and analyzed for PCP. The details of the post-demolition assessment will be 
provided in the RDIP. 

7.2 Decommissioning of Existing Groundwater Monitoring Wells 
Existing groundwater monitoring wells will be decommissioned prior to soil import and regrading. 
Temporary well removal and replacement are considered redevelopment activities and are not 
included in the remedial alternative cost estimate. All well decommissioning will be completed 
with a permit from the San Mateo County Environmental Health division and in accordance with 
a RWQCB-approved work plan. 

7.3 Excavation with Partial Onsite Relocation and Partial Offsite Disposal of 
Soils 

Based on current data, approximately 3,000 bank cubic yards of soil will be excavated from the 
CVOC Area, stockpiled for characterization, and off-hauled to an appropriate offsite disposal 
facility. Prior to preparing the RDIP, a remedial delineation will be conducted to determine the 
excavation limits.  

Additionally, in areas where soil cannot be capped with a minimum of 5 feet of clean fill (for 
example, along Bayshore Boulevard where the Site grade cannot be abruptly raised by 5 feet), 
impacted soil will be excavated and relocated onsite beneath roadways, hardscape, a soil cap, or a 
minimum of 1 foot beneath clean utility corridors. Alternatively, impacted soil may be transported 
offsite for disposal. It is anticipated that up to 10,00 bank (12,000 bulk) cubic yards of soil will be 
excavated and relocated onsite, and up to 10,000 bank (12,000 bulk) cubic yards of soil will be 
excavated and off-hauled for offsite disposal. Details will be specified in the RDIP or Soil 
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Management Plan as appropriate. All soil excavation, stockpiling, relocation, and/or off-haul will 
be conducted in accordance with the Dust Control Plan and SWPPP to be provided in the RDIP. 

7.4 Excavation and Onsite Ex Situ Treatment and Relocation of Soils 
In areas where TPH concentrations in soil exceed the CULs, free-phase petroleum is potentially 
mobile within the soil matrix, and offsite disposal would not be cost-effective, impacted soil may 
be excavated and treated onsite using an ex situ thermal smoldering technology. Onsite treatment 
of TPH-impacted soil is currently retained as an optional component to Alternative 3. Bench scale 
tests will be performed prior to preparation of the RDIP to develop a procedure for identifying 
potentially mobile petroleum and to determine the most effective thermal technology and treatment 
process design. 

7.5 Placement of Soil Cap 
Prior to constructing the soil cap, a bright-colored demarcation geotextile fabric will be placed 
above the existing fill wherever COC concentrations exceed CULs to indicate the contact between 
the impacted existing fill and the placement of import fill beneath the soil cap. Soil containing 
COCs in concentrations that exceed the CULs will then be capped in place to the extent dictated 
by the development grading plan. Clean import fill material satisfying the criteria in the soil import 
plan, which will be based on the DTSC’s Clean Fill Advisory [DTSC, 2001], will be placed and 
compacted to provide a soil cap of minimum 5-foot thickness. Details of the means and methods 
for installing the cap will be provided in the RDIP. In accordance with State of California Sea-
Level Rise Guidance and San Francisco Bay Conservation and Development Commission’s Bay 
Plan, the final grade shall meet the requirements for long-term protection of OU-2 from flooding 
and inundation due to anticipated sea level rise elevation and extreme climate/weather events 
through the year 2100. 

Following cap placement, any planned utility trenches/corridors requiring excavation into the 
existing fill at the Site will be excavated, followed by installation of a demarcation geotextile fabric 
along the bottom and sides to indicate the contact between the impacted existing fill and the clean 
imported fill prior to utility installation and backfill. This will create trenches/corridors that can be 
re-excavated in the future for utility repair or additional utility installation without coming into 
contact with residual contamination in the existing fill material.  

All earthwork at the Site will be conducted in accordance with a Dust Control Plan, which will be 
provided in the RDIP. The Dust Control Plan will define the methods to be used for dust 
monitoring and procedures for minimizing dust emission. Perimeter air monitoring will be 
conducted to verify the effectiveness of dust control measures. The generation of airborne dust 
will be controlled by one or more of the following methods: 

• Dampening active earthwork areas with clean water;  

• Installing rumble strips or similar to prevent Site soils from being tracked out of the 
Site and onto public roads; 

• Decontaminating haul trucks and equipment prior to their leaving the Site; 

• Covering/stabilizing soil stockpiles; 
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• Restricting the height from which soil can be dropped from an excavator bucket into a 
haul truck; and 

• Stopping work if wind speeds exceed a pre-determined threshold. 

All earthwork will also be conducted in accordance with a Storm Water Pollution Prevention Plan 
(SWPPP) to minimize impacts to the local storm water conveyance system and receiving waters. 
The SWPPP will identify best management practices for controlling storm water and preventing 
sediment transport in run-off at the Site during construction. Best management practices will likely 
include placing sand or gravel bags or straw waddles at the property boundary adjacent to active 
earthwork or disturbed, uncompacted soil. Details of both the Dust Control Plan and the SWPPP 
will be provided in the RDIP. 

7.6 Groundwater Remediation Program 
In situ groundwater remediation will be implemented in the CVOC Area (Investigation Zones 4 
and 6) to reduce VOC concentrations in groundwater to below CULs for the vapor intrusion 
pathway to the extent practicable. Groundwater remedial actions will be planned and implemented 
to achieve groundwater CULs to the extent practicable. In situ treatment using biological and/or 
chemical technologies for VOC-impacted Fill groundwater is the preferred groundwater remedial 
action. It is anticipated that multiple rounds of injections may be necessary to reduce VOC 
concentrations in groundwater to below CULs. If groundwater is not treated to CULs after multiple 
injections, the effectiveness of additional groundwater treatment will be evaluated in consultation 
with RWQCB. Experience implementing in situ groundwater remediation at other OUs will be 
used to inform the remedy design. Injections will be performed under the oversight of a California 
Registered Professional Engineer (P.E.) or Professional Geologist (P.G.), and a 
responsible/competent person will be onsite to provide direction to the injection contractor based 
on observed field conditions.  

7.7 Groundwater Monitoring Program 
Groundwater monitoring will be implemented as part of the groundwater remediation program. In 
addition to COC concentrations, other analyses may be performed to evaluate the effectiveness of 
the selected treatment technology; details will be specified in the RDIP. The well network and 
frequency of sampling will also be presented in the RDIP. 

Groundwater monitoring wells will be installed after emplacement of the soil cap (Section 7.5). 
The groundwater monitoring well network will consist of reinstallation of select wells destroyed 
prior to regrading plus wells in the treatment area of the groundwater remediation (Section 7.6). 
Groundwater monitoring data will be used to evaluate the effectiveness of remedial activities and 
progress toward RAOs. The status of Site remediation will be reviewed in groundwater monitoring 
reports to be submitted to the RWQCB.  

7.8 Soil Vapor Intrusion Evaluation 

After the Site has been capped and regraded to the new baseline development elevation, the 
groundwater remedy has been implemented (Section 7.6), a soil vapor intrusion evaluation will be 
conducted. This evaluation will consist of a multiple lines of evidence approach, including 
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estimating the time that future soil vapor concentrations will reach steady state at different depths 
in the imported soil by the method of Johnson et al., [1999] and field testing to establish a depth-
specific soil vapor profile. The evaluation will be conducted in accordance with current RWQCB 
soil vapor guidance. The detailed evaluation will be specified in the RDIP. Based on the data, the 
need for vapor mitigation systems in buildings planned for construction will be determined. If 
VOC concentrations in soil vapor exceed the screening levels provided in Section 4.2.3, a site-
specific assessment (e.g., taking into consideration Site specific conditions and building type) will 
be conducted to determine the necessity of a vapor mitigation system. The design, installation, 
operation, and maintenance of vapor intrusion mitigation systems will be the responsibility of the 
Site owner or current building owner. In areas where CVOC concentrations in soil vapor exceed 
risk-based Site-specific CULs, two rounds of indoor air sampling will be conducted post-
construction to verify attenuation factor assumptions and test for seasonality. Additional indoor 
air sampling may be required based on exceedance of health-based screening levels. 

7.9 Land Use Restrictions 
One or more Land Use Covenants will be recorded on the title to the property that will document 
restrictions to limit human exposures to contaminants left in place in soil, groundwater, and/or soil 
vapor above levels considered protective of unrestricted use of the Site. The Land Use Covenant 
will include the following restrictions: 

One or more land use covenants will be recorded on the title to the property with restrictions to 
limit human exposures to contaminants left in place in soil, soil vapor, and groundwater above 
levels considered protective of unrestricted use of the Site. The land use covenant(s) will include 
the following restrictions: 

• No occupied buildings, including sensitive uses, where COC concentrations in soil 
vapor exceed CULs without RWQCB approval based on either (1) a risk assessment 
demonstrating Site conditions pose no significant risk to human health; or (2) 
engineering controls, such as building design or gas intrusion mitigation systems, that 
will reduce the risk to an acceptable level; 

• No growing produce or vegetables for human consumption in native soil. Plants for 
human consumption may be grown if they are planted in raised beds (above the 
approved cover) containing non-native soil. Trees producing edible fruit (including 
trees producing edible nuts) may also be planted provided they are grown in containers 
with a bottom that prevents the roots from penetrating the native soil; 

• No extraction or use of underlying groundwater is allowed without a Groundwater 
Management Plan pre-approved by RWQCB; 

• No drilling for any water, oil, or gas, or extraction or removal of groundwater without 
a RWQCB-approved Groundwater Management Plan and prior written approval by 
RWQCB;  

• No interference with, or modification of, a vapor mitigation system shall be permitted 
without prior written approval by RWQCB, and future tenants must provide reasonable 
access for O&M of vapor mitigation systems; 

• All excavation into the cap shall comply with the RWQCB-approved SMP; 
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• Contaminated soils brought to the surface by grading, excavation, trenching or 
backfilling shall be managed in accordance with all applicable provisions of state and 
federal law and a RWQCB-approved SMP; and 

• All uses and development of the Site shall preserve the integrity and effectiveness of 
the cap. 

7.10 O&M 
Site inspections will be conducted annually to evaluate the effectiveness of the cap and ensure 
compliance with land use covenant(s). The O&M program will be detailed in an O&M Plan but 
will generally consist of annual inspections to verify that the soil cap is not eroding, that engineered 
cap materials are in good condition, that unauthorized wells providing access to restricted 
groundwater or unauthorized excavations into impacted soil have not been constructed. Building-
specific land use restrictions and O&M plans may be necessary to document the proper functioning 
of the vapor intrusion mitigation systems.  

A SMP will also be prepared that will specify the protocols to be followed for excavating into and 
beneath the cap. An inspection report will be submitted to RWQCB for review and approval 
annually. All O&M activities will be the responsibility of the Site owner (or the building owner in 
the event a vapor intrusion mitigation system is required) and will be governed by an O&M 
Agreement with the RWQCB. 

The completed remedy will be evaluated every five years in reports submitted to RWQCB for 
review and approval. The Five-Year Review Report will assess the continued protectiveness of the 
remedy for human health and the environment. The Five-Year Review Reports will also consider 
adaptation to sea level rise over time. In accordance with the State of California Sea-Level Rise 
Guidance and San Francisco Bay Conservation and Development Commission’s Bay Plan, the 
initial adaptive management strategy against sea level rise submitted in the RDIP shall be updated 
and submitted every five years throughout the operational life of the Site with the most recently 
available and credible information and climate change adaptation guidance at the time of the 
update. 
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8. SCHEDULE

The schedule for project implementation will be presented for review and comment by the 
RWQCB. In general, the anticipated schedule following approval of this FS/RAP is as follows; 
however, implementation may be conducted in phases: 

Tasks Completion Date 

Pre-Design Characterization Second Quarter 2022 

RDIP Submittal Third Quarter 2022 

Permitting Fourth Quarter 2022
Initiate Remedial Action Implementation First Quarter 2023
Complete Remedial Construction Third Quarter 2024 

The RDIPs will contain a detailed description of the remedial work to be performed as well as the 
schedule for implementation. The RDIPs will include design drawings, a health and safety plan, 
procedures for minimizing fugitive dust emission, the program for monitoring air and dust during 
remedial construction, procedures for managing storm water during remedial construction, an 
adaptive management strategy for sea level rise that provides technical justification for year 2100 
protective strategies, a traffic plan for the import and off-haul of soil, and a plan for restricting Site 
access to authorized personnel only.  

It is anticipated that the remedial action activities for the Site will occur in multiple phases, and 
that separate RDIPs and Remedial Action Completion Reports may be prepared for each phase 
after completion of the remedial action. However, if the remedy is implemented at one time, a 
single Remedial Action Completion Report will be prepared. After each remedial action is 
completed, a location-specific O&M Plan will be prepared, and a Land Use Covenant will be 
recorded. The Completion Reports will provide a description of work completed, a summary of 
any deviations from this FS/RAP, and verification that CULs were met or Site protectiveness was 
achieved. Each Completion Report will also include a request that RWQCB certify the completion 
of the remedial actions once the O&M Plan and Land Use Covenants are in place. 
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TABLES 



Geosyntec Consultants

Well Name
Well 

Installation 
Date

Easting Northing

Top of 
Casing

Elevation

(ft msl)[1]

Ground 
Surface

Elevation

(ft msl)[1]

Casing 
Diameter 
(inches)

Total Well 
Depth
(ft bgs)

Screened
Interval
(ft bgs)

KMW-3B 1/7/1987 6011433.50 2083077.30 10.54 -- 4 60 38-60
KMW-4A 1/7/1987 6011439.60 2083065.30 10.46 5.95 4 12 2-11
KMW-6B 1/5/1987 6011402.30 2081057.50 13.42 -- 4 61.5 50-61
KMW-7A 1/5/1987 6011403.40 2081051.20 13.66 5.90 4 12 2-11

LF-3A 4/23/1990 6010112.88 2084018.53 10.95 6.03 2 15 4-10
LF-3B 5/1/1990 6010114.78 2084042.33 12.50 -- 2 44.5 27-42
LF-4A 4/23/1990 6010443.93 2083091.66 8.32 6.06 2 15 4-14
LF-4B 5/2/1990 6010446.95 2083077.59 10.64 -- 2 60 49.5-59.5
LF-5A 4/24/1990 6010561.48 2082562.44 8.49 5.77 2 8 2.5-8
LF-5B 5/2/1990 6010559.92 2082539.95 10.05 -- 2 54.5 42-52
LF-6B 4/30/1990 6010407.76 2083473.54 9.87 -- 2 44.5 34.5-44.5
LF-7A 4/24/1990 6010502.12 2081619.64 10.65 5.12 2 10 4-8
LF-8A 4/26/1990 6010263.93 2082245.37 9.36 -- 2 10 5-10
LF-8B 5/17/1990 6010274.84 2082215.29 11.25 -- 2 65 55-65
MK-1A 1/15/1986 6009698.61 2083583.88 10.47 5.84 2 15 3-13
MK-7A 1/23/1986 6010393.11 2081923.07 10.50 5.05 2 10 3-10
MK-7B 1/23/1986 6010395.99 2081916.37 11.46 4.67 2 43 33-43
MK-8A 1/15/1986 6010807.96 2081013.49 16.58 -- 2 10 5-10

MK-8B[3] -- 6010807.96 2081013.49 19.37 -- -- -- --
MK-12B 3/28/1984 6012022.06 2080388.42 14.00 -- 2 26.5 21.5-26.5
MW-1B 3/28/1984 6009699.63 2083567.74 8.14 -- 2 39.5 34.5-39.5
MW-9A 3/28/1984 6010635.46 2084390.10 11.26 -- 2 13 3-13

MW-9B 3/29/1984 6010636.43 2084374.13 10.20 -- 2 39 34-39

MW-10A 3/16/1984 6010983.57 2081594.71 9.59 5.92 2 13 3-13

MW-10B 3/23/1984 6010980.66 2081576.80 10.19 -- 2 38 33-38

MW-11AR[2] 1/18/2017 6011444.85 2084455.15 14.94 5.55 2 13 3-13

MW-11B 3/28/1984 6011458.75 2084452.94 14.85 -- 2 38 33-38

MW-13A 3/27/1984 6010202.26 2082823.78 7.81 6.16 2 13 3-13

MW-13B 3/27/1984 6010205.16 2082841.70 -- -- 2 38 33-38

MW-14A 3/21/1984 6010371.51 2083018.51 7.58 -- 2 13 3-13

MW-14B 3/21/1984 6011833.36 2080495.32 8.18 -- 2 48 43-48

MW-15A 3/21/1984 6010399.43 2083454.33 8.67 6.00 2 13 3-13

MW-16B 3/20/1984 6010220.29 2083474.43 9.95 -- 2 40 35-40

MW-17A 3/19/1984 6009952.01 2083335.98 8.45 6.00 2 13 3-13

MW-17B 3/19/1984 6009935.28 2083340.68 8.30 -- 2 40 35-40

OTP-1[4] 4/26/1990 6010933.79 2083339.58 -- -- 1 8.5 3.5-8.5

OTP-2[4] 4/25/1990 6010950.87 2082341.14 9.77 -- 1 13 8-13

OTP-3[4] 5/4/1990 6010866.09 2083826.77 -- -- 1 9 4-9

OTP-4[4] 4/25/1990 6010221.43 2083155.44 -- -- 1 9.5 4.5-9.5

SDP-1 4/25/1990 6010704.67 2081745.63 10.84 -- 1 6.5 3-6.5

SDP-2 4/25/1990 6010672.15 2081403.55 10.68 -- 1 8.5 2.5-7.5

SDP-3 4/25/1990 6010808.05 2081229.37 11.35 -- 1 9 3-8

SDP-4 -- 6010542.26 2081352.70 6.62 -- -- -- --

SDP-5 4/25/1990 6010683.67 2081112.45 -- -- 1 10 3-8

Notes:
1. Elevations were measured during well installation and may have changed since the time of measurement.

-- = not available
ft bgs = feet below ground surface

ft msl = feet above mean sea level

Table 1: Groundwater Well and Piezometer Construction Details
Brisbane Baylands OU-2

Brisbane, California

3. Well MK-8B resurveyed by LUK Associates (for B&M) on 15 February 2017.

Abbreviations and Symbols:

2. MW-11A was decommissioned, and replacement well MW-11AR was installed on 18 January 2017 (B&M, 2017. Monitoring Well Replacement Report, Former Brisbane 
Railyard Operable Unit 2 (OU-2). 17 July.)

- Northing and Easting are based on Coordinate System NAD83, California Zone 3. Elevations are based on NGVD29 (mean sea level).
4. Location approximate, estimated from figures in Levine-Fricke, 1991 (Feasibility Study Report).
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Table 2: Metals Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Investigation
Zone
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
DG-AA2 1 0.5-1 DG-AA2S-0.5-1 12/14/2018 2.9 130 70 <0.11 0.36 J 16 11 220 230 0.13 <0.21 14 <0.50 0.83 U <0.48 96 150
DG-AA2 1 3.5-4 DG-AA2S-3.5-4 12/14/2018 2.1 37 81 0.19 J <0.034 81 13 30 4.3 0.46 <0.18 120 <0.41 0.69 U <0.40 63 46
DG-AA3 1 0.5-1 DG-AA3S-0.5-1 12/18/2018 3.9 87 150 <0.11 1.9 J 27 J 11 210 310 J 0.34 J 1.8 30 J 1.1 J 0.84 U <0.49 66 360
DG-AA3 1 3.5-4 DG-AA3S-3.5-4 12/18/2018 <0.32 4.8 110 <0.13 0.21 J 140 20 36 11 0.85 0.63 J 190 <0.58 <0.20 <0.56 83 56
DG-AA3 1 7-7.5 DG-AA3S-7-7.5 12/18/2018 1.1 J 40 36 0.49 0.10 J 33 13 19 10 0.075 0.67 J 28 <0.52 <0.17 <0.50 43 53

DG-AA3 (D) 1 0.5-1 DG-AA3 (D)S-0.5-1 12/18/2018 4.7 93 120 <0.11 4.2 J 59 J 10 240 520 J 0.95 J 2.2 52 J 1.3 J 0.40 J <0.51 47 510
DG-AA4 1 0.5-1 DG-AA4S-0.5-1 12/18/2018 0.97 J 77 83 0.13 J 0.54 17 11 160 100 0.062 0.64 J 8.3 1.1 J <0.14 <0.39 110 160
DG-AA4 1 3.5-4 DG-AA4S-3.5-4 12/18/2018 0.79 J 65 31 0.22 J 0.040 J 54 5.5 11 5.2 0.041 <0.21 44 <0.48 <0.16 <0.47 29 22
DG-AA5 1 0.5-1 DG-AA5S-0.5-1 12/18/2018 2.5 51 95 <0.11 1.3 23 9.3 190 280 0.49 2.5 29 3.4 U 0.35 J <0.50 60 520
DG-AA5 1 3.5-4 DG-AA5S-3.5-4 12/18/2018 2.0 170 72 <0.12 0.11 J 12 11 130 87 0.1 <0.24 14 3.7 U <0.19 <0.54 78 100
DG-AA6 1 0.5-1 DG-AA6S-0.5-1 12/20/2018 1.4 2.8 U 53 <0.092 0.35 U 10 16 110 31 J+ 0.061 0.29 J 7.2 <0.42 <0.14 1.6 120 78
DG-AA6 1 3.5-4 DG-AA6S-3.5-4 12/20/2018 5.5 4.8 410 0.14 J 2.4 17 1.5 310 1,100 0.25 <0.17 8.2 <0.41 3.2 <0.39 6.6 1,800
DG-AA7 1 0.5-1 DG-AA7S-0.5-1 1/9/2019 2.6 6.0 100 0.16 1.0 38 14 220 150 0.25 3.3 32 2.4 <0.14 <0.39 84 270
DG-AA7 1 3.5-4 DG-AA7S-3.5-4 1/9/2019 2.9 4.6 140 0.19 0.43 19 6.5 50 180 0.079 0.51 28 <0.58 0.27 <0.56 32 170
DG-AA8 1 0.5-1 DG-AA8S-0.5-1 1/29/2019 13 26 740 0.24 J 2.8 43 11 860 2,000 0.60 J 1.0 J 38 2.0 J 4.7 J <0.40 R 32 1,400
DG-AA8 1 3.5-4 DG-AA8S-3.5-4 1/29/2019 37 J 33 2,600 <0.59 UJ 28 J 310 14 J 1,500 12,000 0.022 <1.2 UJ 57 J+ 3.6 J 16 J+ <2.6 R 31 J 10,000

DG-AA8 (D) 1 0.5-1 DG-AA8 (D)S-0.5-1 1/29/2019 20 17 1,000 0.30 J 3.5 28 7.2 560 2,600 1.1 J 1.0 J 29 <1.3 UJ 2.5 J <1.2 R 24 1,500
DG-AA9 1 0.5-1 DG-AA9S-0.5-1 12/20/2018 29 41 1,200 0.56 J 2.4 49 10 840 3,900 0.79 0.95 J 53 <1.7 5.4 <1.6 35 2,400
DG-AB2 1 0.5-1 DG-AB2S-0.5-1 12/14/2018 0.50 J 2.1 J 58 <0.084 0.082 J 10 9.8 140 49 0.094 <0.17 9.3 <0.39 0.65 U <0.37 91 80
DG-AB2 1 3.5-4 DG-AB2S-3.5-4 12/14/2018 2.7 95 98 0.15 J <0.027 120 17 32 5.8 1.5 <0.14 150 <0.32 0.54 U <0.31 64 52
DG-AB2 1 7-7.5 DG-AB2S-7-7.5 12/14/2018 1.8 48 57 0.6 0.18 J 49 16 46 15 0.24 0.70 J 62 <0.32 <0.11 <0.31 39 110
DG-AB3 1 0.5-1 DG-AB3S-0.5-1 12/14/2018 5.9 36 71 <0.10 3.5 15 10 200 200 0.49 1.1 J 37 1.1 J <0.16 <0.45 66 180
DG-AB3 1 3.5-4 DG-AB3S-3.5-4 12/14/2018 5.5 20 180 <0.13 0.36 J 140 23 200 250 2.6 1.3 J 200 0.78 J <0.20 <0.56 85 180
DG-AB3 1 6.5-7 DG-AB3S-6.5-7 12/14/2018 1.7 29 50 0.66 <0.035 34 10 41 8.8 0.041 0.95 J 32 1.6 J <0.14 <0.41 41 67
DG-AB4 1 0.5-1 DG-AB4S-0.5-1 12/18/2018 2.4 110 51 <0.11 1.7 11 12 130 140 0.11 0.71 J 10 <0.49 <0.17 <0.48 81 300
DG-AB4 1 3.5-4 DG-AB4S-3.5-4 12/18/2018 0.64 J 31 58 0.15 J 0.066 J 55 6.6 8.8 5.5 0.021 0.76 J 44 0.64 J <0.10 <0.30 36 25
DG-AB4 1 9-9.5 DG-AB4S-9-9.5 12/18/2018 1.1 13 47 0.47 0.076 J 37 12 37 13 0.035 0.98 J 30 0.44 J 0.37 J <0.33 51 69
DG-AB5 1 0.5-1 DG-AB5S-0.5-1 1/29/2019 1.1 J 200 62 0.079 J 0.51 8.3 J 8.4 94 140 0.16 <0.14 UJ 9.7 0.68 J 0.15 J <0.32 R 58 150
DG-AB5 1 3.5-4 DG-AB5S-3.5-4 1/29/2019 1.1 J 54 31 <0.11 0.24 J 21 3.6 13 11 0.035 0.22 J 17 0.98 J <0.17 <0.49 17 27

DG-AB5 (D) 1 0.5-1 DG-AB5 (D)S-0.5-1 1/29/2019 2.1 J 180 58 <0.10 0.6 15 J 9.8 100 93 0.14 0.32 J 14 1.8 J <0.16 <0.45 68 100
DG-AB6 1 0.5-1 DG-AB6S-0.5-1 12/20/2018 0.51 J 2.3 U 28 <0.074 <0.028 16 14 130 5.2 0.038 <0.15 11 <0.34 <0.11 0.86 J 96 55
DG-AB6 1 3.5-4 DG-AB6S-3.5-4 12/20/2018 6.7 8.2 360 0.17 J 0.8 14 2.8 590 1,100 0.34 0.73 J 12 0.44 J 1.7 <0.29 8.6 670
DG-AB7 1 0.5-1 DG-AB7S-0.5-1 12/19/2018 2.5 5.7 110 <0.10 1.6 48 14 150 150 0.19 1.7 67 <0.47 <0.16 <0.45 63 270
DG-AB7 1 3.5-4 DG-AB7S-3.5-4 12/19/2018 2.4 6.9 180 <0.12 0.40 J 21 5.7 60 280 0.055 0.50 J 82 <0.56 0.20 J <0.54 33 220
DG-AB8 1 0.5-1 DG-AB8S-0.5-1 1/31/2019 0.72 J 4.7 62 <0.077 U 0.22 J 17 5.2 28 47 0.053 0.18 J 16 0.44 J <0.12 U <0.34 U 31 110
DG-AB8 1 3.5-4 DG-AB8S-3.5-4 1/31/2019 18 16 690 0.28 J 0.97 34 7.7 510 3,100 1.1 0.68 J 28 3.5 3.7 <0.51 U 27 1,200
DG-AB9 1 0.5-1 DG-AB9S-0.5-1 1/30/2019 <0.24 11 85 0.29 0.36 22 7 96 95 0.13 <0.19 20 <0.43 <0.15 <0.42 50 140
DG-AB9 1 3.5-4 DG-AB9S-3.5-4 1/30/2019 40 26 1,400 0.50 J 5.4 75 11 1,000 5,700 0.71 0.65 J 49 <1.1 8.7 <1.1 24 3,300
DG-AC2 1 0.5-1 DG-AC2S-0.5-1 12/14/2018 <0.32 3.8 U 31 <0.13 0.27 J 8.3 9.1 120 20 0.12 0.30 J 3.6 <0.58 <0.19 <0.56 85 54
DG-AC2 1 3.5-4 DG-AC2S-3.5-4 12/14/2018 0.60 J 62 97 0.30 J 0.15 J 160 18 24 5.0 1.6 1.4 J 210 <0.54 <0.18 <0.52 57 49
DG-AC3 1 0.5-1 DG-AC3S-0.5-1 12/19/2018 3.3 J- 20 J 61 J <0.12 1.5 17 J 10 J 210 J 260 J 0.19 1.2 J 18 J <0.57 <0.19 <0.55 77 J 230 J
DG-AC3 1 3.5-4 DG-AC3S-3.5-4 12/19/2018 1.0 J 11 150 0.5 0.092 J 160 25 47 26 7.2 0.90 J 210 <0.43 <0.15 <0.42 86 67
DG-AC4 1 0.5-1 DG-AC4S-0.5-1 12/18/2018 4.8 46 J 91 <0.13 0.95 20 9.9 210 270 0.1 2.1 J 16 1.6 J 0.43 J <0.58 76 220
DG-AC4 1 3.5-4 DG-AC4S-3.5-4 12/18/2018 2.4 84 650 0.71 1.8 35 7.5 240 800 0.32 1.2 J 28 <0.43 1.1 <0.41 50 1,200

DG-AC4 (D) 1 0.5-1 DG-AC4 (D)S-0.5-1 12/18/2018 3.5 130 J 79 <0.11 0.69 19 9.1 160 240 0.066 1.0 J 18 0.53 J 0.32 J <0.50 78 270
DG-AC5 1 0.5-1 DG-AC5S-0.5-1 12/18/2018 21 280 80 <0.081 1.7 22 8.3 600 1,300 0.52 0.39 J 32 2.5 U 0.63 <0.36 57 1,200
DG-AC5 1 3.5-4 DG-AC5S-3.5-4 12/18/2018 4.9 150 120 <0.10 1.5 26 9.9 300 540 0.38 1.1 J 36 3.2 U 0.43 J <0.46 56 460
DG-AC6 1 0.5-1 DG-AC6S-0.5-1 12/20/2018 0.97 J 7.1 91 <0.076 0.56 23 9.4 120 88 0.084 0.64 J 23 <0.35 <0.12 0.41 J 69 180
DG-AC6 1 3.5-4 DG-AC6S-3.5-4 12/20/2018 2.2 4.4 190 0.22 J 0.33 25 6.8 100 370 0.093 <0.16 26 <0.38 0.41 J <0.37 29 280
DG-AC7 1 0.5-1 DG-AC7S-0.5-1 1/9/2019 2.7 8.3 160 0.16 0.96 28 12 160 120 0.16 2.7 30 1.8 <0.14 <0.41 77 200
DG-AC7 1 3.5-4 DG-AC7S-3.5-4 1/9/2019 38 26 1,300 0.93 5.1 55 9.4 610 3,400 0.36 3.6 47 4.1 5.6 1.4 26 2,300
DG-AC7 1 7.5-8 DG-AC7S-7.5-8 1/9/2019 4.6 13 180 0.91 0.36 39 13 96 360 0.13 1.1 52 3.5 0.42 4.3 49 390

DG-AC7 (D) 1 0.5-1 DG-AC7 (D)S-0.5-1 1/9/2019 1.8 7.8 60 0.091 0.62 16 6.4 77 79 0.14 1.1 22 1.2 0.13 <0.39 38 130

Units

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]
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Table 2: Metals Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04
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Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AC8 1 0.5-1 DG-AC8S-0.5-1 1/31/2019 14 28 260 <0.096 U 0.60 J 110 11 240 390 0.12 54 76 15 U <0.75 U <0.43 U 28 650
DG-AC8 1 3.5-4 DG-AC8S-3.5-4 1/31/2019 30 37 1,300 0.59 J 0.97 J 37 12 2,400 7,200 0.7 2.5 J 51 5.2 J 10 <1.4 U 19 2,000
DG-AC9 1 0.5-1 DG-AC9S-0.5-1 12/20/2018 2.2 3.8 75 0.24 J 0.87 22 10 120 190 0.12 0.94 J 18 <0.45 <0.15 <0.44 83 180
DG-AC9 1 3.5-4 DG-AC9S-3.5-4 12/20/2018 43 35 1,700 0.95 3.7 52 9.9 1,700 11,000 0.62 4.1 J 46 <1.3 8.9 2.1 J 37 2,800
DG-AD2 1 0.5-1 DG-AD2S-0.5-1 12/14/2018 0.97 J 21 J- 46 J 0.22 J 0.61 36 J 9.2 240 110 J 0.16 1.1 J 9.2 <0.57 0.22 J <0.55 69 J+ 160 J
DG-AD2 1 3.5-4 DG-AD2S-3.5-4 12/14/2018 <0.20 UJ 15 72 <0.077 UJ 0.11 J 100 14 22 3.6 0.45 J 0.43 J 120 <0.36 <0.12 <0.34 47 37

DG-AD2 (D) 1 3.5-4 DG-AD2 (D)S-3.5-4 12/14/2018 0.45 J 17 95 0.22 J 0.12 J 92 14 24 4.8 0.77 J 0.55 J 120 <0.37 <0.13 <0.36 51 45
DG-AD3 1 0.5-1 DG-AD3S-0.5-1 12/14/2018 33 470 200 <0.13 1.9 27 13 420 1,400 0.41 1.0 J 20 2.1 J 1.2 <0.56 94 480
DG-AD3 1 3.5-4 DG-AD3S-3.5-4 12/14/2018 2.3 25 110 0.23 U 0.16 J 170 20 49 48 3.7 0.77 J 170 1.2 J <0.12 <0.33 68 73
DG-AD4 1 0.5-1 DG-AD4S-0.5-1 12/18/2018 1.3 J 24 55 0.31 J 0.53 12 11 120 89 0.059 0.73 J 9.1 <0.50 <0.17 <0.48 120 89
DG-AD4 1 3.5-4 DG-AD4S-3.5-4 12/18/2018 0.63 J 34 45 0.35 J 0.15 J 26 3.9 75 31 0.043 <0.24 21 <0.56 <0.19 <0.54 18 99
DG-AD5 1 0.5-1 DG-AD5S-0.5-1 1/8/2019 3.2 88 85 <0.078 0.3 16 13 150 180 0.14 0.93 13 2.1 0.29 <0.35 98 140
DG-AD5 1 3.5-4 DG-AD5S-3.5-4 1/8/2019 0.49 12 47 0.2 0.063 35 5.2 10 11 0.02 0.38 27 0.65 <0.11 <0.33 25 28
DG-AD6 1 0.5-1 DG-AD6S-0.5-1 12/20/2018 1.4 J 3.5 U 75 <0.11 0.92 24 14 280 140 0.12 1.2 J 17 <0.53 <0.18 1.2 J 82 190
DG-AD6 1 3.5-4 DG-AD6S-3.5-4 12/20/2018 4.3 J- 10 J 210 J 0.19 J 0.86 19 J 4.7 J 63 J 250 J 0.098 0.39 J 21 J 0.83 J 0.63 J <0.47 26 J 240
DG-AD7 1 0.5-1 DG-AD7S-0.5-1 12/19/2018 5.7 10 120 <0.11 4.2 64 15 470 480 0.72 7.3 77 1.4 J 0.19 J <0.49 64 970
DG-AD7 1 3.5-4 DG-AD7S-3.5-4 12/19/2018 0.76 J 5.2 76 <0.085 0.14 J 21 6.2 24 55 0.048 0.43 J 24 <0.39 <0.13 <0.38 34 74
DG-AD8 1 0.5-1 DG-AD8S-0.5-1 1/31/2019 30 14 1,200 0.73 2.6 29 J 5.7 510 4,500 0.73 1.1 J 26 1.2 J 3.8 11 28 2,100
DG-AD8 1 3.5-4 DG-AD8S-3.5-4 1/31/2019 4.0 7.9 84 <0.13 U 2.1 79 11 200 270 0.11 1.9 J 55 2.0 J 0.45 J <0.57 U 62 370
DG-AD9 1 0.5-1 DG-AD9S-0.5-1 1/9/2019 40 14 140 0.27 3.3 52 11 400 460 0.8 7.9 41 2.9 0.55 <1.2 38 820
DG-AD9 1 3.5-4 DG-AD9S-3.5-4 1/9/2019 59 16 910 0.48 2.0 25 6.7 950 3,200 0.88 1.8 32 2.4 3.7 <0.44 32 1,500
DG-AE2 1 0.5-1 DG-AE2S-0.5-1 12/14/2018 4.7 18 130 <0.13 1.1 20 9.2 260 330 0.27 1.5 J 48 <0.58 0.20 J <0.56 64 250
DG-AE2 1 3.5-4 DG-AE2S-3.5-4 12/14/2018 1.9 7.4 70 0.14 J <0.026 92 12 30 3.2 2.2 <0.13 110 0.37 J <0.10 <0.30 45 39
DG-AE3 1 0.5-1 DG-AE3S-0.5-1 12/19/2018 <0.26 1.2 J 31 0.11 J 0.053 J 9.3 11 120 2.3 0.027 0.46 J 4.1 0.61 J <0.16 <0.46 110 39
DG-AE3 1 3.5-4 DG-AE3S-3.5-4 12/19/2018 1.6 J 71 130 <0.12 0.38 J 92 16 57 91 1.2 0.67 J 110 <0.55 <0.19 <0.53 62 120
DG-AE4 1 0.5-1 DG-AE4S-0.5-1 12/18/2018 8.4 190 190 <0.094 2.1 38 8.6 260 780 0.46 2.3 33 0.86 J 0.89 <0.42 54 900
DG-AE4 1 3.5-4 DG-AE4S-3.5-4 12/18/2018 1.6 81 66 0.26 0.18 J 46 6.6 8.9 5.7 0.016 0.53 J 36 0.38 J 0.12 J <0.31 30 30
DG-AE5 1 0.5-1 DG-AE5S-0.5-1 12/17/2018 14 23 130 <0.11 3.6 890 16 420 640 1.0 40 460 <0.50 1.3 <0.48 54 1,300
DG-AE5 1 3.5-4 DG-AE5S-3.5-4 12/17/2018 17 1,400 150 0.11 J 0.79 24 10 230 520 0.21 0.50 J 31 <0.35 1.0 1.5 50 540
DG-AE6 1 0.5-1 DG-AE6S-0.5-1 12/20/2018 4.6 4.3 92 <0.10 1.4 33 11 220 180 0.24 3.3 32 <0.47 <0.16 0.70 J 56 290
DG-AE6 1 3.5-4 DG-AE6S-3.5-4 12/20/2018 2.2 J 6.2 J 170 0.23 J 1.1 J 20 6.9 53 270 J 0.84 J 0.26 J 22 <0.47 0.39 J <0.46 29 430

DG-AE6 (D) 1 3.5-4 DG-AE6 (D)S-3.5-4 12/20/2018 4.8 J 12 J 210 0.24 J 0.51 J 19 6.5 80 6,300 J 0.18 J 1.0 J 23 <0.39 0.79 J <0.38 29 390
DG-AE7 1 0.5-1 DG-AE7S-0.5-1 1/9/2019 2.0 7.7 83 0.14 0.58 19 14 98 100 0.061 0.91 32 1.8 <0.14 <0.40 76 300
DG-AE7 1 3.5-4 DG-AE7S-3.5-4 1/9/2019 3.2 8.8 130 0.16 0.2 15 5.7 47 220 0.033 0.79 15 1.1 <0.14 <0.40 35 120
DG-AE7 1 8-8.5 DG-AE7S-8-8.5 1/9/2019 2.2 12 60 0.94 0.12 38 22 55 29 0.1 0.73 65 1.8 <0.19 <0.54 49 120
DG-AE8 1 0.5-1 DG-AE8S-0.5-1 1/31/2019 4.3 9.3 85 <0.085 U 2.6 53 11 230 320 0.25 4.1 64 1.9 J 0.42 J 0.85 J 48 490
DG-AE8 1 3.5-4 DG-AE8S-3.5-4 1/31/2019 0.57 J 3.6 J 57 <0.13 U 0.071 J 23 6.7 28 45 0.021 <0.25 U 22 <0.58 U <0.20 U <0.56 U 41 51
DG-AF10 1 0.5-1 DG-AF10S-0.5-1 1/15/2019 0.64 J 2.3 J 69 <0.13 0.46 J 13 9.4 130 130 0.1 0.67 J 5.9 <0.59 <0.20 <0.57 89 170
DG-AF10 1 3.5-4 DG-AF10S-3.5-4 1/15/2019 0.76 J 3.8 220 0.16 J 2.1 75 12 34 120 0.082 0.90 J 38 <0.49 <0.17 <0.48 62 940
DG-AF2 1 0.5-1 DG-AF2S-0.5-1 12/14/2018 3.8 J 16 190 J <0.087 1.0 J 23 8.4 170 520 J 0.27 2.6 J 29 0.83 J 0.28 J <0.39 46 290 J
DG-AF2 1 3.5-4 DG-AF2S-3.5-4 12/14/2018 1.1 J 8.3 79 0.35 <0.039 24 12 41 16 1.2 <0.20 41 0.57 J 0.20 J <0.46 26 85

DG-AF2 (D) 1 0.5-1 DG-AF2 (D)S-0.5-1 12/14/2018 1.7 J 12 110 J <0.098 0.45 J 17 9.1 140 220 J 0.19 1.4 J 20 <0.45 UJ <0.15 UJ <0.44 66 160 J
DG-AF3 1 0.5-1 DG-AF3S-0.5-1 12/14/2018 1.8 U 8.5 27 <0.12 <0.044 8.5 14 120 18 0.052 0.52 J 6.0 <0.53 <0.18 <0.51 120 60
DG-AF3 1 3.5-4 DG-AF3S-3.5-4 12/14/2018 1.1 13 140 0.38 0.15 J 34 16 60 32 0.13 0.91 J 51 0.83 J <0.11 <0.31 37 120
DG-AF4 1 0.5-1 DG-AF4S-0.5-1 12/18/2018 3.5 25 73 0.25 1.4 22 6.0 170 260 0.19 5.8 17 0.37 J 0.6 <0.31 43 330
DG-AF4 1 3.5-4 DG-AF4S-3.5-4 12/18/2018 1.1 J 31 98 <0.12 0.27 J 35 5.3 26 81 0.033 0.33 J 28 <0.55 0.37 J <0.53 27 100
DG-AF5 1 0.5-1 DG-AF5S-0.5-1 1/8/2019 13 20 160 <0.076 5.5 78 13 550 700 0.68 9.7 83 4.7 1.7 <0.34 47 1,200
DG-AF5 1 3.5-4 DG-AF5S-3.5-4 1/8/2019 1.7 120 40 0.14 0.07 28 4.9 16 19 0.044 <0.16 28 0.56 <0.13 <0.36 18 40
DG-AF6 1 0.5-1 DG-AF6S-0.5-1 12/20/2018 1.4 J 3.8 U 17 J+ <0.12 0.47 U 20 20 120 28 0.11 0.25 J 11 <0.57 <0.19 0.68 J 150 110
DG-AF6 1 3.5-4 DG-AF6S-3.5-4 12/20/2018 25 18 160 <0.098 0.83 22 5.9 420 810 0.19 0.51 J 62 <0.45 <0.15 <0.44 55 340
DG-AF7 1 0.5-1 DG-AF7S-0.5-1 12/19/2018 22 19 360 0.15 J 8.3 780 16 650 1,800 0.93 13 78 <0.94 7.1 <0.91 59 1,700
DG-AF7 1 3.5-4 DG-AF7S-3.5-4 12/19/2018 0.82 J 3.9 93 0.48 0.54 21 7.4 44 35 0.028 0.70 J 17 <0.37 <0.13 <0.36 52 58
DG-AF8 1 0.5-1 DG-AF8S-0.5-1 1/31/2019 4.4 11 81 0.31 U 1.5 31 6.2 140 290 0.15 1.5 41 3.1 U 0.77 U <0.45 U 23 270
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Table 2: Metals Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AF8 1 3.5-4 DG-AF8S-3.5-4 1/31/2019 8.3 6.2 540 0.43 1.7 21 4.9 1,900 970 0.12 <0.18 U 23 2.7 U 2.2 <0.40 U 28 1,500
DG-AG10 1 0.5-1 DG-AG10S-0.5-1 1/15/2019 2.8 6.6 99 <0.12 1.6 17 5.8 160 470 0.27 1.1 J 14 <0.54 <0.18 <0.52 52 1,200
DG-AG10 1 3.5-4 DG-AG10S-3.5-4 1/15/2019 2.5 J 10 J 180 J 0.21 J 2.1 68 11 100 1000 0.11 J 0.66 J 48 1.1 J 0.13 J <0.35 58 650 J

DG-AG10 (D) 1 3.5-4 DG-AG10 (D)S-3.5-4 1/15/2019 9.6 J 20 J 340 J 0.17 J 3.3 58 10 160 1500 0.23 J 0.72 J 39 1.6 J 0.15 J <0.37 49 1,500 J
DG-AG2 1 0.5-1 DG-AG2S-0.5-1 12/14/2018 9.8 11 160 <0.088 2.4 31 8.9 270 350 0.52 1.9 33 0.99 J 0.86 <0.39 41 490
DG-AG2 1 3.5-4 DG-AG2S-3.5-4 12/14/2018 0.52 J 38 78 0.17 J 0.26 J 21 4.8 18 130 0.36 2.0 47 <0.54 <0.18 <0.52 49 53
DG-AG2 1 4.5-5 DG-AG2S-4.5-5 12/14/2018 1.1 J 14 25 0.4 0.21 J 29 14 21 17 0.037 0.64 J 25 <0.50 <0.17 <0.48 37 79
DG-AG3 1 0.5-1 DG-AG3S-0.5-1 12/19/2018 0.31 J 6.7 39 <0.082 0.14 J 8.5 11 95 20 0.085 0.53 J 6.1 <0.38 <0.13 <0.36 92 65
DG-AG3 1 3.5-4 DG-AG3S-3.5-4 12/19/2018 0.98 J 30 150 0.51 0.29 J 120 20 41 25 1.0 0.96 J 160 0.65 J <0.16 <0.45 81 70
DG-AG4 1 0.5-1 DG-AG4S-0.5-1 12/18/2018 0.45 J 1.1 J 36 J 0.17 J 0.22 J 7.1 J 7.3 J 130 J 10 J 0.1 0.38 J 2.4 J <0.47 U <0.16 U <0.45 U 79 J 44 J
DG-AG4 1 11-11.5 DG-AG4S-11-11.5 12/18/2018 1.4 11 53 0.46 0.20 J 49 19 25 11 0.031 2.2 43 <0.33 <0.11 <0.32 56 67
DG-AG4 1 3.5-4 DG-AG4S-3.5-4 12/18/2018 1.5 J 16 100 J 0.18 J 0.28 J 60 J 7.5 J 13 15 0.063 0.43 J 46 J <0.58 <0.19 <0.56 40 J 47 J

DG-AG4 (D) 1 3.5-4 DG-AG4 (D)S-3.5-4 12/18/2018 0.58 J 11 40 J 0.13 J 0.14 J 27 J 3.7 J 9.7 14 0.047 0.19 J 19 J <0.33 <0.11 <0.32 19 J 24 J
DG-AG5 1 0.5-1 DG-AG5S-0.5-1 12/17/2018 5.1 84 100 <0.092 0.87 20 10 160 230 0.31 0.91 J 20 <0.43 0.60 J <0.41 74 250
DG-AG5 1 3.5-4 DG-AG5S-3.5-4 12/17/2018 3.0 220 J 64 J <0.069 0.085 J 17 12 110 J 120 J 0.12 0.41 J 21 <0.32 0.35 J <0.31 81 91 J

DG-AG5 (D) 1 3.5-4 DG-AG5 (D)S-3.5-4 12/17/2018 2.9 69 J 110 J <0.086 0.80 J 24 11 220 J 310 J 0.2 0.66 J 24 <0.40 0.66 J <0.38 79 280 J
DG-AG6 1 0.5-1 DG-AG6S-0.5-1 12/20/2018 1.2 J 2.8 U 17 J 0.095 J 0.56 20 J 16 J 130 J 48 J 0.083 0.58 J 13 J <0.43 <0.14 <0.41 UJ 100 J 150 J
DG-AG6 1 3.5-4 DG-AG6S-3.5-4 12/20/2018 1.7 5.2 98 0.11 J 0.32 U 21 6.5 38 120 0.087 0.19 J 23 <0.39 <0.13 <0.38 35 100
DG-AG7 1 0.5-1 DG-AG7S-0.5-1 1/30/2019 0.47 J 2.4 J 67 0.38 0.78 20 12 160 100 0.31 0.72 J 14 <0.41 <0.14 <0.40 92 500
DG-AG7 1 3.5-4 DG-AG7S-3.5-4 1/30/2019 <0.18 10 85 0.17 J 0.41 20 4.9 45 85 0.043 <0.14 16 2.2 U 0.12 J <0.31 32 110
DG-AG8 1 0.5-1 DG-AG8S-0.5-1 1/31/2019 1.2 U 2.4 U 51 0.26 0.12 J 16 8.2 53 6.2 0.085 <0.15 U 20 2.4 U <0.12 U <0.35 U 50 39
DG-AG8 1 3.5-4 DG-AG8S-3.5-4 1/31/2019 1.3 U 2.7 67 0.32 0.15 J 9.5 5.6 13 8.4 0.016 <0.17 U 9.3 2.6 U <0.13 U <0.38 U 53 35
DG-AH2 1 0.5-1 DG-AH2S-0.5-1 12/14/2018 3.9 8 84 <0.12 2.2 30 12 230 190 0.21 2.3 23 <0.55 <0.19 <0.53 110 420
DG-AH2 1 3.5-4 DG-AH2S-3.5-4 12/14/2018 0.41 J 21 86 0.24 J 0.13 J 30 J 8.6 J 13 J 14 0.11 J 0.32 J 40 J <0.46 <0.15 <0.44 22 J 48

DG-AH2 (D) 1 3.5-4 DG-AH2 (D)S-3.5-4 12/14/2018 <0.32 UJ 30 96 <0.13 UJ 0.16 J 81 J 15 J 22 J 16 0.56 J 0.40 J 91 J <0.58 <0.20 <0.56 53 J 62
DG-AH3 1 0.5-1 DG-AH3S-0.5-1 12/14/2018 1.2 U 6.7 68 <0.080 0.10 J 16 11 150 52 0.1 0.75 J 8.0 1.3 J <0.12 <0.36 120 84
DG-AH3 1 3.5-4 DG-AH3S-3.5-4 12/14/2018 2.1 170 62 0.26 U 0.42 11 11 260 160 0.17 0.69 J 23 0.84 J <0.13 <0.37 77 140
DG-AH4 1 0.5-1 DG-AH4S-0.5-1 12/18/2018 0.82 J 7.7 83 <0.12 1.1 17 9.8 110 93 0.085 1.1 J 21 <0.54 <0.18 <0.52 76 220
DG-AH4 1 3.5-4 DG-AH4S-3.5-4 12/18/2018 <0.33 29 36 <0.13 0.11 J 14 9.4 170 2.3 0.058 0.34 J 7.2 <0.59 <0.20 <0.57 100 50
DG-AH4 1 6-6.5 DG-AH4S-6-6.5 12/18/2018 0.54 J 12 27 0.18 J 0.11 J 35 10 22 11 0.044 0.88 J 24 <0.48 <0.16 <0.47 53 55
DG-AH5 1 0.5-1 DG-AH5S-0.5-1 1/8/2019 2.0 56 59 <0.087 0.37 16 9.8 120 180 0.081 0.27 19 1.8 0.24 1.0 78 130
DG-AH5 1 3.5-4 DG-AH5S-3.5-4 1/8/2019 6.4 310 71 0.14 0.76 21 11 200 280 0.21 0.74 27 3.1 0.68 <0.37 64 260
DG-AH5 1 8-8.5 DG-AH5S-8-8.5 1/8/2019 2.1 6.0 75 0.12 <0.046 45 11 24 12 0.035 <0.24 72 1.4 <0.19 <0.54 27 52
DG-AH6 1 0.5-1 DG-AH6S-0.5-1 12/20/2018 6.7 14 140 <0.072 6.0 67 13 370 450 0.49 5.2 68 0.49 J 0.66 0.44 J 59 1,300
DG-AH6 1 3.5-4 DG-AH6S-3.5-4 12/20/2018 1.2 4.1 25 <0.029 0.26 9.0 2.6 44 77 0.49 0.45 8.8 <0.13 <0.045 <0.13 15 86
DG-AH7 1 0.5-1 DG-AH7S-0.5-1 12/19/2018 21 53 580 0.54 22 120 17 650 1,800 2.8 24 130 2.3 J 2.8 J <1.8 39 2,500
DG-AH7 1 3.5-4 DG-AH7S-3.5-4 12/19/2018 0.60 J 3.7 74 <0.12 0.14 J 13 8.1 19 44 0.027 0.91 J 28 <0.54 <0.18 <0.52 35 45
DG-N1 1 0.5-1 DG-N1S-0.5-1 12/18/2018 2.5 28 56 <0.095 0.89 21 9.6 120 180 0.37 1.4 J 26 0.89 J 0.73 U <0.42 65 300
DG-N1 1 3.5-4 DG-N1S-3.5-4 12/18/2018 8.2 39 110 0.25 J 0.30 J 320 24 21 5.8 9.4 0.43 J 330 1.0 J <0.15 <0.43 67 54
DG-N2 1 0.5-1 DG-N2S-0.5-1 12/13/2018 1.5 U 180 130 0.16 J 0.062 J 130 23 42 12 0.38 0.98 J 160 1.5 J <0.16 <0.45 87 96
DG-N2 1 3.5-4 DG-N2S-3.5-4 12/13/2018 3.7 180 68 0.13 J 0.67 23 12 130 170 0.25 1.3 J 25 1.5 J <0.17 <0.48 86 140
DG-N3 1 0.5-1 DG-N3S-0.5-1 12/13/2018 1.8 28 51 <0.086 0.63 13 7.4 120 160 0.14 0.25 J 10 <0.40 0.24 J <0.38 69 150
DG-N3 1 3.5-4 DG-N3S-3.5-4 12/13/2018 4.5 17 480 0.49 1.5 82 11 220 940 12 0.23 J 110 <0.32 1.7 <0.31 38 660
DG-N4 1 0.5-1 DG-N4S-0.5-1 12/19/2018 4.6 250 82 <0.11 1.0 24 12 380 370 0.25 1.1 J 26 2.6 J <0.17 <0.49 79 310
DG-N4 1 3.5-4 DG-N4S-3.5-4 12/19/2018 <0.26 84 18 <0.10 0.078 J 28 4.5 6.9 3.7 0.021 0.27 J 23 1.2 J <0.16 <0.45 20 17
DG-N5 1 0.5-1 DG-N5S-0.5-1 1/8/2019 2.2 9.1 99 0.11 0.85 36 11 110 150 0.19 1.2 37 2.3 <0.13 0.83 68 210
DG-N5 1 3.5-4 DG-N5S-3.5-4 1/8/2019 16 180 700 <0.23 1.1 41 8.9 760 1,700 0.72 1.0 39 7.0 2.3 1.3 24 1,600

DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/8/2019 1.3 62 56 <0.073 0.24 12 13 130 66 0.13 0.55 9.9 1.4 0.13 0.76 96 130
DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/24/2019 2.4 15 120 0.35 J 0.63 44 9.4 91 15 J 0.49 J <0.16 UJ 49 3.0 J 0.59 J 2.9 36 J 160

DG-O1 1 0.5-1 DG-O1S-0.5-1 12/13/2018 1.2 J 28 48 <0.10 0.20 J 8.2 11 130 150 0.11 <0.20 8.9 <0.47 0.25 J <0.45 91 100
DG-O1 1 3.5-4 DG-O1S-3.5-4 12/13/2018 2.2 3.7 140 0.25 0.086 J 120 18 30 4.7 0.66 1.6 160 <0.30 0.15 J <0.29 57 49
DG-O2 1 0.5-1 DG-O2S-0.5-1 12/13/2018 1.6 28 51 <0.094 0.44 19 13 160 72 0.077 1.4 12 2.0 J <0.15 <0.42 140 130
DG-O2 1 3.5-4 DG-O2S-3.5-4 12/13/2018 1.0 U 100 110 0.080 J <0.025 130 17 27 5.9 1.4 0.52 J 130 0.72 J <0.10 <0.29 66 50
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-O3 1 0.5-1 DG-O3S-0.5-1 12/18/2018 0.58 J 37 23 <0.089 0.35 8.1 11 89 14 0.061 0.41 J 5.6 0.72 J <0.14 <0.40 79 72
DG-O3 1 3.5-4 DG-O3S-3.5-4 12/18/2018 4.5 39 55 0.15 J 0.23 J 190 14 20 6.0 4.0 0.40 J 170 1.6 J 0.90 U <0.52 43 50
DG-O4 1 0.5-1 DG-O4S-0.5-1 12/19/2018 0.42 J 3.3 J 47 <0.12 0.29 J 7.3 7.5 110 29 0.09 0.32 J 2.9 1.2 J <0.19 <0.55 100 86
DG-O4 1 3.5-4 DG-O4S-3.5-4 12/19/2018 0.74 J 48 32 <0.12 0.11 J 31 4.9 15 34 0.024 0.45 J 21 <0.55 <0.18 <0.53 23 43
DG-O5 1 0.5-1 DG-O5S-0.5-1 12/18/2018 0.72 J 94 110 <0.11 0.18 J 15 12 190 86 0.11 0.25 J 7.5 <0.52 0.19 J <0.50 130 160
DG-O5 1 3.5-4 DG-O5S-3.5-4 12/18/2018 2.0 410 110 0.26 J <0.049 51 6.8 26 29 0.034 0.26 J 39 <0.59 <0.20 <0.57 32 65
DG-O6 1 0.5-1 DG-O6S-0.5-1 12/19/2018 1.3 J 2.8 J 54 0.17 J 0.67 18 11 130 J 55 0.098 1.6 12 1.7 J <0.15 <0.43 84 160 J
DG-O6 1 3.5-4 DG-O6S-3.5-4 12/19/2018 12 J 11 J 250 J 0.25 J 1.1 14 J 4.1 J 190 780 J 0.93 0.35 J 14 J 1.4 J 1.1 J 1.2 J 19 J 740 J

DG-O6 (D) 1 0.5-1 DG-O6 (D)S-0.5-1 12/19/2018 1.8 J 3.6 J 56 <0.12 UJ 0.92 19 14 250 J 71 0.11 1.9 12 2.0 J <0.18 <0.51 110 750 J
DG-P1 1 0.5-1 DG-P1S-0.5-1 11/21/2018 0.69 J 42 53 <0.11 0.10 J 23 10 81 59 0.07 <0.21 14 <0.50 0.83 U <0.48 92 66
DG-P1 1 3.5-4 DG-P1S-3.5-4 11/21/2018 2.6 55 92 0.16 J 0.085 J 120 17 31 4.5 12 <0.26 140 <0.60 1.0 U <0.58 70 49

DG-P1 (D) 1 3.5-4 DG-P1 (D)S-3.5-4 11/21/2018 2.9 56 100 0.12 J 0.069 J 130 17 27 7.0 19 <0.22 140 <0.52 0.86 U <0.50 79 52
DG-P2 1 0.5-1 DG-P2S-0.5-1 12/13/2018 2.0 170 37 <0.093 0.13 J 8.3 13 130 46 J 0.088 0.65 J 6.7 J 0.56 J <0.14 <0.41 140 90 J
DG-P2 1 3.5-4 DG-P2S-3.5-4 12/13/2018 2.0 U 78 350 0.91 0.098 J 42 18 50 24 0.074 0.83 J 56 0.98 J <0.20 <0.57 37 110

DG-P2 (D) 1 0.5-1 DG-P2 (D)S-0.5-1 12/13/2018 2.8 260 45 <0.12 0.26 J 10 12 130 120 J 0.074 0.60 J 12 J 1.1 J <0.19 <0.53 120 180 J
DG-P3 1 0.5-1 DG-P3S-0.5-1 12/13/2018 4.0 250 160 <0.10 2.3 25 7.1 120 380 0.51 0.35 J 31 0.66 J 0.46 J 0.60 J 27 320
DG-P3 1 3.5-4 DG-P3S-3.5-4 12/13/2018 1.9 140 64 0.32 0.072 J 47 14 36 20 0.77 <0.18 66 <0.43 <0.15 <0.42 52 61
DG-P4 1 0.5-1 DG-P4S-0.5-1 12/19/2018 6.8 630 220 <0.13 2.5 37 9.1 190 610 0.31 1.0 J 41 2.1 J 0.58 J 1.7 J 41 500
DG-P4 1 3.5-4 DG-P4S-3.5-4 12/19/2018 0.98 J 68 46 0.25 J 0.32 J 42 6.1 20 21 0.033 0.40 J 34 1.3 J <0.15 <0.42 30 52
DG-P5 1 0.5-1 DG-P5S-0.5-1 1/8/2019 2.1 42 68 <0.092 1.1 24 14 180 190 0.12 1.3 20 2.9 0.26 <0.41 100 220
DG-P5 1 3.5-4 DG-P5S-3.5-4 1/8/2019 1.4 150 100 0.41 0.24 26 7.2 35 170 0.21 0.19 34 1.1 0.18 0.67 26 120
DG-P6 1 0.5-1 DG-P6S-0.5-1 12/19/2018 7.1 21 450 0.17 J 1.3 20 7.7 300 750 0.25 0.53 J 21 0.85 J 2.0 <0.45 55 630
DG-P6 1 3.5-4 DG-P6S-3.5-4 12/19/2018 28 19 940 0.55 3.1 30 7.7 540 2,400 0.25 0.53 J 43 3.7 J 3.7 2.1 J 27 1,700
DG-Q1 1 0.5-1 DG-Q1S-0.5-1 12/13/2018 1.7 J 79 87 <0.12 0.61 25 9.9 100 120 0.37 1.2 J 28 0.58 J <0.19 <0.55 79 210
DG-Q1 1 3.5-4 DG-Q1S-3.5-4 12/13/2018 2.4 8.7 130 0.24 0.11 J 130 18 29 4.1 0.54 <0.15 160 <0.36 0.21 J <0.35 67 52
DG-Q2 1 0.5-1 DG-Q2S-0.5-1 12/13/2018 5.3 46 79 0.15 J 0.56 18 9.4 150 2,200 0.21 0.90 J 33 1.5 J <0.19 <0.55 43 140
DG-Q2 1 3.5-4 DG-Q2S-3.5-4 12/13/2018 3.5 140 59 <0.12 <0.047 68 9.5 16 22 0.33 0.26 J 53 0.70 J <0.19 <0.55 58 34
DG-Q3 1 0.5-1 DG-Q3S-0.5-1 12/18/2018 0.68 J 86 42 <0.080 0.23 J 7.6 11 85 30 0.046 0.39 J 4.6 0.53 J <0.12 <0.36 81 50
DG-Q3 1 3.5-4 DG-Q3S-3.5-4 12/18/2018 1.6 2.5 23 0.17 J 0.18 J 45 7.9 6.2 2.6 0.015 U 0.34 J 32 0.72 J <0.10 <0.29 39 23
DG-Q4 1 0.5-1 DG-Q4S-0.5-1 12/19/2018 0.99 J 16 J 61 <0.11 0.61 14 J+ 8.7 J 77 J+ 150 J 0.06 0.69 J 13 1.1 J <0.18 <0.50 53 J+ 170 J
DG-Q4 1 3.5-4 DG-Q4S-3.5-4 12/19/2018 0.57 J 13 J 81 0.14 J 0.41 J 38 5.5 86 J 140 1.4 J 0.51 J 29 1.1 J <0.18 <0.51 27 210

DG-Q4 (D) 1 3.5-4 DG-Q4 (D)S-3.5-4 12/19/2018 0.60 J 22 J 93 0.18 J 0.55 J 39 5.1 31 J 120 0.055 J 0.38 J 30 0.50 J <0.15 <0.43 25 310
DG-Q5 1 0.5-1 DG-Q5S-0.5-1 12/18/2018 2.7 48 130 0.15 J 1.8 25 12 240 340 0.26 1.1 J 23 <0.50 0.67 J <0.48 98 580
DG-Q5 1 3.5-4 DG-Q5S-3.5-4 12/18/2018 2.7 140 160 0.15 J 0.30 J 56 12 77 150 0.24 <0.23 74 <0.53 0.38 J <0.51 37 170
DG-Q6 1 0.5-1 DG-Q6S-0.5-1 12/19/2018 1.0 J 2.7 67 <0.080 0.13 J 24 7.3 100 110 0.11 0.36 J 22 0.55 J 0.12 J <0.36 64 89
DG-Q6 1 3.5-4 DG-Q6S-3.5-4 12/19/2018 26 47 1,200 0.49 J 3.6 52 13 1,400 4,200 0.61 2.7 J 47 2.8 J 7.3 1.8 J 37 2,500
DG-Q7 1 0.5-1 DG-Q7S-0.5-1 1/8/2019 6.7 15 150 0.11 3.8 42 9.3 270 760 0.35 3.8 42 1.8 0.57 0.59 40 570
DG-Q7 1 3.5-4 DG-Q7S-3.5-4 1/8/2019 18 12 51 <0.12 1.7 17 4.5 210 940 0.27 0.39 13 2.0 0.42 <0.53 27 900

DG-Q7 (D) 1 3.5-4 DG-Q7 (D)S-3.5-4 1/8/2019 8.6 11 130 0.092 2.4 49 8.6 210 390 0.26 3.2 66 1.6 0.39 <0.36 35 410
DG-R1 1 0.5-1 DG-R1S-0.5-1 12/17/2018 3.5 320 90 0.11 J 1.6 42 14 150 200 0.49 1.8 49 1.4 J 0.72 U <0.42 73 270
DG-R1 1 3.5-4 DG-R1S-3.5-4 12/17/2018 1.5 J 49 59 0.69 0.32 J 46 15 35 16 0.19 0.37 J 46 0.63 J <0.20 <0.57 44 72
DG-R2 1 0.5-1 DG-R2S-0.5-1 12/13/2018 5.7 210 110 <0.10 0.43 86 16 130 150 0.98 0.85 J 98 1.4 J <0.16 <0.45 80 160
DG-R2 1 3.5-4 DG-R2S-3.5-4 2/5/2019 1.0 J 1.8 J 20 0.076 J <0.028 23 3.1 4 1.1 0.016 <0.15 UJ 21 0.35 J <0.11 0.4 19 11

DG-R2 (D) 1 3.5-4 DG-R2 (D)S-3.5-4 2/5/2019 0.93 J 1.8 J 23 0.081 J <0.028 30 3.8 4.6 1.2 0.022 0.15 J 24 0.77 J <0.11 <0.33 24 12
DG-R3 1 0.5-1 DG-R3S-0.5-1 12/13/2018 0.87 J 82 40 <0.076 0.26 J 10 11 630 52 0.069 <0.15 7.5 <0.35 0.44 J <0.34 89 140
DG-R3 1 3.5-4 DG-R3S-3.5-4 12/13/2018 1.2 3.9 38 0.082 J <0.028 58 6.1 9.3 1.4 0.023 <0.14 36 0.34 J 0.16 J <0.32 44 22
DG-R4 1 0.5-1 DG-R4S-0.5-1 12/19/2018 1.7 J 22 57 <0.12 0.5 20 11 110 150 0.12 1.6 J 20 2.6 J <0.19 <0.54 66 550
DG-R4 1 3.5-4 DG-R4S-3.5-4 12/19/2018 19 120 1,000 0.67 J 1.4 37 11 1,100 2,300 0.31 4.9 50 <1.4 4.2 1.9 J 38 1,600
DG-R4 1 9.5-10 DG-R4S-9.5-10 12/19/2018 1.6 J 30 53 0.5 0.31 J 52 13 84 18 0.033 1.1 J 64 0.62 J <0.19 <0.56 56 180
DG-R5 1 0.5-1 DG-R5S-0.5-1 1/29/2019 1.2 53 99 <0.080 1 16 11 110 230 0.2 0.47 J 14 0.93 J 0.15 J <0.36 R 78 310
DG-R5 1 3.5-4 DG-R5S-3.5-4 1/29/2019 2.0 J 170 J 75 J 0.095 J 0.63 J 28 J 8.1 65 370 J 0.077 0.18 J 43 J 0.54 J 0.32 J <0.31 R 37 J 190 J

DG-R5 (D) 1 3.5-4 DG-R5 (D)S-3.5-4 1/29/2019 0.69 J 22 J 30 J <0.097 0.21 J 7.3 J 7.9 96 53 J 0.089 <0.19 4.2 J <0.45 UJ 0.15 J <0.43 69 J 69 J
DG-R6 1 0.5-1 DG-R6S-0.5-1 12/19/2018 9.7 12 200 0.44 4 66 23 5,400 790 0.66 5.4 65 0.79 J 1.9 <0.49 58 980
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-R6 1 3.5-4 DG-R6S-3.5-4 12/19/2018 4.3 9.6 260 <0.13 0.71 32 7.7 240 630 0.14 <0.26 18 1.0 J 1.1 <0.58 47 600
DG-R7 1 0.5-1 DG-R7S-0.5-1 12/19/2018 1.8 6.0 120 0.32 0.86 27 7.2 97 140 0.11 1.1 J 28 1.2 J <0.15 <0.43 39 150
DG-R7 1 3.5-4 DG-R7S-3.5-4 12/19/2018 21 38 400 0.5 2.7 39 10 790 4,000 0.054 3.1 67 1.8 J 9.9 <0.39 23 1,300
DG-R7 1 8-8.5 DG-R7S-8-8.5 12/19/2018 38 24 670 0.31 2.6 34 8.4 630 3,800 0.15 3.6 33 2.0 J 3.8 0.98 J 25 1,900
DG-S1 1 0.5-1 DG-S1S-0.5-1 12/13/2018 0.59 J 18 41 <0.10 <0.040 11 9.5 93 53 0.24 <0.21 15 <0.48 <0.16 <0.47 72 84
DG-S1 1 3.5-4 DG-S1S-3.5-4 12/13/2018 2.4 35 91 0.65 0.075 J 76 16 55 17 0.22 0.27 J 64 <0.51 <0.17 <0.49 47 82
DG-S2 1 0.5-1 DG-S2S-0.5-1 12/13/2018 9.5 290 74 <0.10 0.5 18 9.2 260 390 0.16 1.1 J 20 1.4 J 0.51 J <0.45 53 150
DG-S2 1 3.5-4 DG-S2S-3.5-4 12/13/2018 <0.20 2.7 66 0.45 <0.030 65 8.9 10 4.2 0.037 0.37 J 44 1.1 J <0.12 <0.35 49 24
DG-S3 1 0.5-1 DG-S3S-0.5-1 12/18/2018 10 210 58 <0.12 0.98 12 12 170 290 0.11 0.63 J 24 0.99 J 0.91 U <0.53 78 170
DG-S3 1 3.5-4 DG-S3S-3.5-4 12/18/2018 3.2 48 73 0.44 0.37 J 86 20 36 82 3.3 0.43 J 130 1.2 J <0.16 <0.46 64 76
DG-S4 1 0.5-1 DG-S4S-0.5-1 12/19/2018 1.9 8.2 58 <0.10 0.73 29 8.5 100 130 0.048 1.6 28 1.7 J <0.16 <0.45 44 130
DG-S4 1 3.5-4 DG-S4S-3.5-4 12/19/2018 17 320 620 1.0 1.4 35 11 460 2,000 0.31 8.4 39 <1.2 3.6 1.2 J 41 1,100
DG-S5 1 0.5-1 DG-S5S-0.5-1 12/18/2018 7.3 140 170 <0.13 4.0 33 15 230 4,200 0.15 2.0 29 1.3 J 9.2 <0.56 100 1,100
DG-S5 1 3.5-4 DG-S5S-3.5-4 12/18/2018 1.1 140 54 0.17 J 0.20 J 26 3.9 19 81 0.043 0.14 J 21 <0.32 <0.11 <0.31 19 140
DG-S6 1 0.5-1 DG-S6S-0.5-1 12/19/2018 8.9 23 300 <0.27 15 88 22 580 660 0.25 7.8 93 1.7 J 1.5 J <1.2 120 780
DG-S6 1 3.5-4 DG-S6S-3.5-4 12/19/2018 9.4 11 360 0.14 J 0.39 J 14 4.1 260 1,500 0.19 0.33 J 15 0.99 J 2.3 0.80 J 11 620
DG-S7 1 0.5-1 DG-S7S-0.5-1 1/8/2019 3.3 8.8 150 <0.075 0.98 31 10 160 200 0.26 1.6 27 2.8 0.22 0.33 57 280
DG-S7 1 3.5-4 DG-S7S-3.5-4 1/8/2019 22 26 1,200 <0.20 2.2 75 9.1 2,200 3,600 0.23 0.7 40 5.9 4.6 <0.91 23 3,600
DG-S8 1 0.5-1 DG-S8S-0.5-1 1/29/2019 <0.27 0.51 J 32 0.23 J <0.040 13 8.3 110 12 0.17 0.33 J 4.1 <0.48 <0.16 <0.46 R 75 36
DG-S8 1 3.5-4 DG-S8S-3.5-4 1/29/2019 0.76 J 3.7 30 0.19 J <0.034 7.2 13 91 33 0.059 0.18 J 4.9 0.65 J 0.20 J <0.40 R 81 54

DG-S8 (D) 1 0.5-1 DG-S8 (D)S-0.5-1 1/29/2019 <0.31 0.64 J 33 0.17 J <0.046 12 8.2 120 15 0.11 <0.24 UJ 3.9 <0.56 <0.19 <0.54 R 70 38
DG-T1 1 0.5-1 DG-T1S-0.5-1 12/17/2018 2.0 J 100 J 73 J 0.13 J 0.84 29 J 12 J 84 J+ 140 J 0.54 J 0.85 J 43 J 0.73 J 0.74 U <0.43 73 J 190 J
DG-T1 1 3.5-4 DG-T1S-3.5-4 12/17/2018 1.4 J 24 70 0.18 J <0.030 UJ 76 12 24 2.8 J 0.45 <0.16 UJ 89 <0.37 UJ <0.12 <0.36 48 42

DG-T1 (D) 1 3.5-4 DG-T1 (D)S-3.5-4 12/17/2018 3.5 J 27 110 0.28 J 0.33 J 100 18 28 6.3 J 0.59 0.45 J 130 0.43 J <0.14 <0.41 70 57
DG-T2 1 0.5-1 DG-T2S-0.5-1 2/5/2019 0.47 J 0.72 J 36 0.14 J <0.042 45 5.3 5.6 3 0.16 <0.22 33 0.89 J <0.17 0.74 28 17
DG-T2 1 3.5-4 DG-T2S-3.5-4 12/13/2018 1.0 U 3.5 130 0.12 J 0.030 J 100 35 11 4.4 0.031 0.60 J 83 1.2 J <0.10 <0.30 70 28
DG-T3 1 0.5-1 DG-T3S-0.5-1 12/14/2018 3.6 J 120 J 71 J <0.096 U 0.85 30 J 9.9 J 110 J 190 J 0.14 1.6 J 29 J 0.47 J <0.15 U <0.43 54 J 210 J
DG-T3 1 3.5-4 DG-T3S-3.5-4 12/14/2018 1.5 120 150 0.26 <0.032 86 22 99 44 1.8 1.2 J 130 1.2 J <0.13 <0.37 71 73
DG-T4 1 0.5-1 DG-T4S-0.5-1 12/19/2018 5.5 15 64 0.37 1.6 30 11 1,300 280 0.25 2.0 30 1.8 J 3.4 <0.53 76 370
DG-T4 1 3.5-4 DG-T4S-3.5-4 12/19/2018 2.6 16 120 0.68 0.18 J 56 54 46 280 0.09 1.4 J 45 1.5 J <0.20 <0.57 60 170
DG-T5 1 0.5-1 DG-T5S-0.5-1 1/8/2019 0.68 20 41 <0.071 0.057 6.7 8.7 89 150 0.13 <0.14 3.8 0.77 0.45 <0.32 77 72
DG-T5 1 3.5-4 DG-T5S-3.5-4 1/8/2019 1.2 24 46 0.22 0.12 29 4.6 15 14 0.037 0.15 21 1.0 <0.11 <0.32 21 40
DG-T6 1 0.5-1 DG-T6S-0.5-1 12/19/2018 0.85 J 5.4 71 <0.10 0.15 J 22 9.1 110 77 0.1 0.48 J 22 <0.47 <0.16 <0.45 72 82
DG-T6 1 3.5-4 DG-T6S-3.5-4 12/19/2018 32 33 1,600 0.61 J 5.7 46 7.7 900 4,200 0.38 1.6 J 42 <1.2 8.4 <1.2 36 3,700
DG-T7 1 3.5-4 DG-T7S-3.5-4 12/19/2018 2.7 6.5 220 0.17 J 0.57 21 6.3 86 J 420 J 0.14 J 0.72 J 21 <0.45 0.78 J <0.44 34 390

DG-T7 (D) 1 3.5-4 DG-T7 (D)S-3.5-4 12/19/2018 2.7 7 250 <0.12 UJ 0.49 21 6.1 220 J 750 J 0.076 J 0.68 J 21 <0.55 0.29 J <0.53 34 440
DG-T8 1 0.5-1 DG-T8S-0.5-1 1/15/2019 0.47 J 2.7 98 0.79 5.3 21 10 500 78 0.13 1.0 J 26 1.1 J <0.11 0.39 J 85 1,400
DG-T8 1 3.5-4 DG-T8S-3.5-4 1/15/2019 13 28 200 0.82 0.53 J 31 17 470 990 0.23 2.3 69 4.1 J 0.42 J 0.93 J 94 670
DG-U1 1 0.5-1 DG-U1S-0.5-1 12/13/2018 2.0 97 98 0.12 J 0.041 J 76 12 48 28 1.2 <0.21 83 <0.49 0.22 J <0.47 41 71
DG-U1 1 3.5-4 DG-U1S-3.5-4 12/13/2018 2.5 34 130 0.51 0.037 J 110 21 38 6.4 0.46 <0.18 130 <0.43 <0.15 <0.42 66 71
DG-U2 1 0.5-1 DG-U2S-0.5-1 12/13/2018 28 17 110 <0.13 1.2 35 11 190 2,200 0.56 3.7 51 1.3 J <0.20 <0.57 58 240
DG-U2 1 3.5-4 DG-U2S-3.5-4 2/5/2019 3.2 4.4 120 0.45 <0.031 120 18 28 4.8 10 <0.16 180 1.5 J <0.13 0.62 60 49
DG-U3 1 0.5-1 DG-U3S-0.5-1 12/18/2018 3.0 200 99 0.17 J 2 25 11 200 1,600 0.3 1.4 J 31 1.2 J 0.92 U <0.53 60 420
DG-U3 1 3.5-4 DG-U3S-3.5-4 12/18/2018 1.2 J 65 36 J 0.92 J 0.3 32 J 15 49 12 J 0.11 J 0.61 J 40 J 0.60 J <0.12 <0.33 35 90

DG-U3 (D) 1 3.5-4 DG-U3 (D)S-3.5-4 12/18/2018 3.3 J 84 64 J 0.46 J 0.35 J 79 J 19 34 25 J 0.47 J 0.59 J 100 J <0.50 UJ <0.17 <0.48 53 69
DG-U4 1 0.5-1 DG-U4S-0.5-1 12/18/2018 5.2 37 J 180 <0.098 2.7 37 11 170 320 0.4 4.0 130 J 3.0 U 0.45 J <0.44 75 510
DG-U4 1 3.5-4 DG-U4S-3.5-4 12/18/2018 <0.33 UJ 35 J 36 0.14 J 0.066 J 12 J 9.2 J 47 J 5 0.034 0.39 J 11 3.9 U <0.20 <0.57 54 38 J-

DG-U4 (D) 1 0.5-1 DG-U4 (D)S-0.5-1 12/18/2018 4.0 120 J 160 <0.13 2.8 43 12 280 470 0.51 3.1 42 J 3.9 U 0.37 J <0.56 83 730
DG-U5 1 0.5-1 DG-U5S-0.5-1 12/18/2018 3.5 40 120 <0.092 2.5 39 12 230 430 0.16 4.1 25 2.8 U 0.37 J <0.41 91 500
DG-U5 1 3.5-4 DG-U5S-3.5-4 12/18/2018 3.0 87 110 0.16 J 0.36 J 31 5.1 34 210 0.055 0.21 J 23 <0.46 0.17 J <0.45 27 330
DG-U6 1 0.5-1 DG-U6S-0.5-1 12/19/2018 1.1 J 2.6 J 53 <0.094 0.22 J 17 8.7 140 400 0.049 0.31 J 8.3 0.55 J 0.19 J <0.42 66 93
DG-U6 1 3.5-4 DG-U6S-3.5-4 12/19/2018 40 60 2,000 0.30 J 5.1 49 18 780 6,700 0.66 3.0 J 87 <2.2 3.4 J 2.2 J 23 2,200
DG-U7 1 0.5-1 DG-U7S-0.5-1 1/8/2019 0.75 5.1 72 <0.096 0.94 19 8.8 110 69 0.073 <0.19 27 1.0 <0.15 0.66 69 490
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-U7 1 3.5-4 DG-U7S-3.5-4 1/8/2019 12 18 930 <0.20 2.8 33 8.9 810 2,600 0.42 0.55 40 4.8 6.7 1.0 40 1,800
DG-U8 1 0.5-1 DG-U8S-0.5-1 1/15/2019 1.4 2.3 U 53 0.79 0.29 12 12 120 58 0.12 0.76 J 7.9 1.5 J <0.12 0.86 J 99 110
DG-U8 1 3.5-4 DG-U8S-3.5-4 1/15/2019 20 27 1,500 0.76 5.3 78 7.7 1,600 5,300 0.49 2.5 86 4.7 J 8.6 <0.80 32 4,200
DG-U9 1 0.5-1 DG-U9S-0.5-1 12/20/2018 5.4 J 9.3 J+ 110 J+ 0.26 J 1.9 57 J 11 J 350 J 510 J 0.24 2.3 27 J <0.53 <0.18 <0.51 72 J 740 J
DG-U9 1 3.5-4 DG-U9S-3.5-4 12/20/2018 13 8.9 440 0.38 J 2.5 23 10 460 1,400 0.38 1.7 J 21 J <0.95 0.34 J <0.92 67 720

DG-U9 (D) 1 3.5-4 DG-U9 (D)S-3.5-4 12/20/2018 10 10 430 <0.10 UJ 1.7 22 11 450 1,300 0.27 0.30 J 43 J 0.72 J 0.75 J <0.45 69 930
DG-V1 1 0.5-1 DG-V1S-0.5-1 12/17/2018 2.1 200 67 <0.084 0.39 74 15 61 51 1.9 0.17 J 80 <0.39 <0.13 <0.37 67 99
DG-V1 1 3.5-4 DG-V1S-3.5-4 12/17/2018 1.7 18 75 0.27 J <0.038 120 18 26 3.5 0.31 <0.20 140 <0.46 <0.16 <0.45 52 51
DG-V2 1 3.5-4 DG-V2S-3.5-4 12/13/2018 1.9 J- 58 J 41 J+ 0.67 0.16 J 32 J+ 19 39 J+ 17 0.21 J- 0.77 J 40 J+ 1.2 J <0.19 <0.56 39 J+ 87 J
DG-V2 1 3.5-4 DG-V2S-3.5-4 2/5/2019 3.8 16 70 0.29 J 0.12 J 190 16 27 8.2 5.1 <0.20 170 0.94 J <0.16 24 R 63 120

DG-V2 (D) 1 0.5-1 DG-V2 (D)S-0.5-1 12/13/2018 3 16 70 0.15 J 0.61 23 11 120 180 0.17 1.5 J 33 1.3 J <0.19 <0.55 72 150
DG-V3 1 0.5-1 DG-V3S-0.5-1 12/14/2018 3.8 330 79 0.35 U 0.7 29 13 210 280 0.11 0.97 J 25 1.9 J <0.18 <0.51 91 240
DG-V3 1 3.5-4 DG-V3S-3.5-4 12/14/2018 2.3 140 49 0.88 0.14 J 34 22 47 18 0.091 1.1 J 41 1.3 J <0.13 <0.36 42 92
DG-V4 1 0.5-1 DG-V4S-0.5-1 12/18/2018 1.1 J 69 53 <0.099 <0.038 14 8.6 87 40 0.14 0.23 J 23 3.1 U <0.15 <0.44 55 54
DG-V4 1 3.5-4 DG-V4S-3.5-4 12/18/2018 1.6 J 130 150 0.24 J <0.047 43 10 28 22 0.085 0.26 J 96 <0.57 <0.19 <0.55 31 64
DG-V5 1 0.5-1 DG-V5S-0.5-1 1/8/2019 3.4 98 100 0.15 1.2 22 13 140 580 0.16 0.91 35 2.5 1.3 0.4 62 320
DG-V5 1 3.5-4 DG-V5S-3.5-4 1/8/2019 4.2 120 88 0.18 0.058 56 7.1 28 86 0.029 <0.14 37 1.1 0.12 <0.32 42 110
DG-V5 1 7.5-8 DG-V5S-7.5-8 1/8/2019 2.1 12 97 0.6 <0.047 42 10 41 5.9 0.023 <0.24 36 2.0 <0.19 <0.55 53 56
DG-V6 1 0.5-1 DG-V6S-0.5-1 12/19/2018 3.5 8.3 110 <0.098 1.1 28 8.9 140 350 0.27 1.1 J 43 0.82 J 0.21 J <0.44 37 250
DG-V6 1 3.5-4 DG-V6S-3.5-4 12/19/2018 2.5 9.3 200 0.74 0.47 J 35 10 140 270 1.6 <0.19 37 0.76 J 0.92 J <0.43 37 460

DG-V6 (D) 1 3.5-4 DG-V6 (D)S-3.5-4 12/19/2018 2.2 9.5 210 0.79 0.81 J 34 13 130 320 1.1 <0.26 38 0.97 J 0.34 J <0.58 38 430
DG-V7 1 0.5-1 DG-V7S-0.5-1 12/19/2018 9.4 11 77 0.42 <0.090 42 13 130 810 0.12 3.3 37 <1.1 0.50 J <1.1 52 220
DG-V7 1 3.5-4 DG-V7S-3.5-4 12/19/2018 5.3 6.6 240 0.087 J 0.67 23 6 220 680 0.075 1.1 J 26 <0.38 0.55 J <0.36 31 480
DG-V8 1 0.5-1 DG-V8S-0.5-1 1/15/2019 46 31 1,600 0.97 2.9 42 14 510 5,500 0.77 4.1 42 6.0 12 2.1 J 29 1,600
DG-V8 1 3.5-4 DG-V8S-3.5-4 1/15/2019 4.7 12 310 0.99 1.2 59 9.9 120 770 0.31 1.5 J 40 2.4 J 0.80 J <0.48 53 640
DG-V9 1 0.5-1 DG-V9S-0.5-1 1/10/2019 <0.21 <0.21 43 <0.082 0.091 J 7.2 9.4 91 14 0.075 0.28 J 3.3 0.54 J <0.13 1.3 70 41
DG-V9 1 3.5-4 DG-V9S-3.5-4 1/10/2019 6.7 J 5.5 J 420 J 0.10 J 1.7 J 12 J 3.2 J 430 J 2,400 J 0.53 0.20 J 54 1.7 J 1.8 J 0.63 J 8.6 J+ 1,600 J
DG-V9 1 7.5-8 DG-V9S-7.5-8 1/10/2019 0.79 J 7.5 120 0.52 <0.025 41 13 34 14 0.063 0.14 J 29 1.3 J <0.10 0.34 J 48 53
DG-W1 1 0.5-1 DG-W1S-0.5-1 12/13/2018 3.4 330 140 0.15 J 0.45 85 16 94 110 3.1 <0.23 120 <0.55 0.29 J <0.53 78 120
DG-W1 1 3.5-4 DG-W1S-3.5-4 12/13/2018 2.7 15 120 0.20 J <0.043 95 14 27 3.4 0.51 <0.22 110 <0.52 <0.17 <0.50 62 49
DG-W1 1 9-10 DG-W1S-9-10 12/13/2018 1.5 49 46 0.78 <0.033 37 16 42 9.4 0.057 0.17 J 40 <0.40 <0.13 <0.39 45 92
DG-W2 1 0.5-1 DG-W2S-0.5-1 12/14/2018 6.6 33 96 <0.12 2.7 48 12 310 360 0.49 4.6 57 1.2 J 0.94 U <0.55 38 400
DG-W2 1 3.5-4 DG-W2S-3.5-4 12/14/2018 2.3 29 120 0.34 <0.038 97 20 48 17 0.49 <0.20 140 <0.46 0.76 U <0.44 51 65
DG-W2 1 8.5-9 DG-W2S-8.5-9 12/14/2018 3.1 41 51 0.71 0.12 J 31 19 44 8.9 0.049 0.47 J 41 0.55 J 0.87 U <0.50 35 74
DG-W3 1 0.5-1 DG-W3S-0.5-1 12/18/2018 3.7 140 34 <0.090 0.46 12 12 99 120 0.078 0.50 J 12 0.77 J 0.69 U <0.40 66 92
DG-W3 1 3.5-4 DG-W3S-3.5-4 12/18/2018 1.6 J 140 86 0.99 0.44 J 30 32 55 21 0.12 0.89 J 48 0.73 J <0.18 0.79 J 37 97
DG-W4 1 0.5-1 DG-W4S-0.5-1 12/18/2018 0.30 J 34 32 <0.071 <0.027 7.1 7.1 65 3.9 0.059 <0.14 6.7 <0.33 <0.11 <0.32 49 28
DG-W4 1 3.5-4 DG-W4S-3.5-4 12/18/2018 1.3 J 37 23 0.13 J 0.21 J 33 3.7 33 14 0.16 <0.22 22 3.4 U <0.17 <0.50 26 77
DG-W5 1 0.5-1 DG-W5S-0.5-1 12/18/2018 1.0 J 16 45 <0.075 0.56 15 14 160 140 0.34 J 0.61 J 11 2.3 U 0.28 J <0.34 110 280
DG-W5 1 3.5-4 DG-W5S-3.5-4 12/18/2018 3.5 J 400 J 240 J 0.26 J 2.4 J 56 J 7.7 J 45 J+ 7,200 J 0.66 <0.23 24 J <0.55 0.46 J <0.53 36 J 780 J
DG-W5 1 8.5-9 DG-W5S-8.5-9 12/18/2018 1.2 J 18 68 0.54 <0.047 39 18 31 9.9 0.054 0.43 J 39 <0.57 <0.19 <0.55 44 69

DG-W5 (D) 1 0.5-1 DG-W5 (D)S-0.5-1 12/18/2018 1.4 J 20 66 <0.093 0.69 16 14 190 140 0.091 J 0.83 J 15 2.9 U 0.40 J <0.41 110 200
DG-W6 1 0.5-1 DG-W6S-0.5-1 12/20/2018 2.0 9.2 59 <0.066 0.53 16 4.8 74 83 0.21 0.47 J 13 0.66 J <0.10 <0.30 34 110
DG-W6 1 3.5-4 DG-W6S-3.5-4 12/20/2018 32 18 910 0.43 J 1.5 27 6.7 770 4,000 1.4 0.52 J 24 1.4 J 4.1 <1.1 19 1,300
DG-W7 1 0.5-1 DG-W7S-0.5-1 1/29/2019 0.48 J 2.7 62 0.086 J 0.44 14 6.9 68 56 0.096 0.47 J 22 0.37 J <0.12 <0.34 R 42 98
DG-W7 1 3.5-4 DG-W7S-3.5-4 1/29/2019 65 30 1,300 <0.21 3.5 70 15 1,100 4,900 0.52 1.5 J 72 2.1 J 7 0.96 R 35 2,200
DG-W8 1 0.5-1 DG-W8S-0.5-1 1/29/2019 17 J 7.6 690 0.16 J 0.99 22 J 5.9 J 150 J 740 J 0.24 0.28 J 23 J <0.58 1.6 <0.56 R 28 700 J
DG-W8 1 3.5-4 DG-W8S-3.5-4 1/29/2019 19 11 1,200 0.67 J 1.5 J 28 4.7 500 2,800 J 0.39 <0.50 UJ 42 <1.2 6.3 <1.1 R 26 1,500

DG-W8 (D) 1 3.5-4 DG-W8 (D)S-3.5-4 1/29/2019 26 14 1,500 1.0 J 2.6 J 36 5.4 620 6,600 J 0.46 0.84 J 38 <0.44 6.6 <0.43 R 31 2,200
DG-W9 1 0.5-1 DG-W9S-0.5-1 12/20/2018 0.89 J 2.1 J 55 0.19 J 0.27 26 7.0 92 77 0.075 0.42 J 15 <0.32 <0.11 <0.31 66 96
DG-W9 1 3.5-4 DG-W9S-3.5-4 12/20/2018 27 38 960 0.51 J 2.8 33 11 950 7,500 0.93 1.5 J 40 <1.6 3.2 <1.5 25 2,700
DG-W9 1 8.5-9 DG-W9S-8.5-9 12/20/2018 22 29 600 0.89 3.2 46 9.2 530 2,200 0.1 5.4 48 <1.1 4.4 <1.1 29 1,300
DG-X1 1 0.5-1 DG-X1S-0.5-1 12/17/2018 3.3 J 110 140 J 0.25 J <0.047 170 J 26 44 25 11 J <0.24 240 J <0.57 UJ <0.19 <0.55 78 85
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-X1 1 3.5-4 DG-X1S-3.5-4 12/17/2018 2.1 J 16 J 98 J 0.29 J <0.048 110 J 17 J 29 J+ 5.1 J 0.16 J+ <0.25 120 J <0.58 <0.20 <0.56 52 J+ 50 J
DG-X1 (D) 1 0.5-1 DG-X1 (D)S-0.5-1 12/17/2018 1.7 UJ 67 70 J <0.11 UJ <0.042 67 J 17 59 20 3.1 J <0.22 92 J 0.56 J <0.17 <0.50 76 65

DG-X2 1 0.5-1 DG-X2S-0.5-1 12/14/2018 5 560 100 <0.089 0.31 J 27 9.4 160 220 3.1 0.20 J 31 0.42 J 1.0 <0.40 69 220
DG-X2 1 3.5-4 DG-X2S-3.5-4 12/14/2018 1.7 8.8 35 0.63 0.4 30 16 44 25 0.036 0.29 J 32 0.88 J 0.81 U <0.47 39 110
DG-X3 1 0.5-1 DG-X3S-0.5-1 12/14/2018 9.8 180 75 0.36 U 1.5 30 9.8 180 420 0.28 2.8 37 1.3 J <0.18 <0.53 50 1,200
DG-X3 1 3.5-4 DG-X3S-3.5-4 12/14/2018 1.1 U 9.3 52 0.61 0.078 J 26 28 38 14 0.034 0.69 J 33 0.58 J <0.11 <0.31 33 66
DG-X4 1 0.5-1 DG-X4S-0.5-1 12/18/2018 1.4 J 54 36 <0.10 <0.040 5.9 7.8 74 40 0.17 <0.20 4.6 3.2 U <0.16 <0.46 58 54
DG-X4 1 3.5-4 DG-X4S-3.5-4 12/18/2018 0.61 J 29 37 0.16 J <0.041 50 5.2 7.3 1.5 J 0.015 U <0.21 38 <0.50 <0.17 <0.48 35 17
DG-X5 1 0.5-1 DG-X5S-0.5-1 1/8/2019 2 120 60 <0.073 0.44 15 15 140 130 0.17 3.8 16 2.8 0.5 <0.32 97 140
DG-X5 1 3.5-4 DG-X5S-3.5-4 1/8/2019 1.8 36 56 0.14 <0.033 59 7.0 8.5 5.7 0.034 <0.17 40 1.1 <0.13 <0.38 43 31
DG-X6 1 0.5-1 DG-X6S-0.5-1 12/20/2018 2.9 6.3 81 <0.11 0.96 26 7.2 150 130 0.19 0.86 J 32 <0.50 <0.17 <0.49 38 230
DG-X6 1 3.5-4 DG-X6S-3.5-4 12/20/2018 13 19 890 0.37 9.0 69 9.4 360 1,800 0.68 0.67 J 160 0.98 J 3.6 <0.76 19 2,400
DG-X7 1 0.5-1 DG-X7S-0.5-1 12/19/2018 6.9 J 5.3 75 <0.099 UJ 0.96 24 7.6 1,200 J 230 0.25 2.1 31 <0.46 <0.15 <0.44 44 210
DG-X7 1 3.5-4 DG-X7S-3.5-4 12/19/2018 1.7 J 3.5 J 100 <0.12 0.27 J 15 4.6 82 210 0.029 0.39 J 13 <0.55 0.43 J <0.53 27 130

DG-X7 (D) 1 0.5-1 DG-X7 (D)S-0.5-1 12/19/2018 2.5 J 8.2 98 0.22 J 1.2 37 10 150 J 220 0.16 2.3 27 <0.48 <0.16 <0.47 67 280
DG-X8 1 0.5-1 DG-X8S-0.5-1 1/29/2019 1.8 4.7 150 <0.11 0.45 17 5.1 48 240 0.08 <0.21 20 <0.49 1.3 <0.48 R 26 190
DG-X8 1 3.5-4 DG-X8S-3.5-4 1/29/2019 28 34 970 <0.25 5.9 38 12 790 9,600 0.19 <0.49 42 4.0 J 4.8 <1.1 R 32 4,000
DG-X9 1 0.5-1 DG-X9S-0.5-1 1/10/2019 <0.43 <0.44 65 <0.17 <0.064 41 29 250 46 0.062 <0.33 5.2 1.9 J <0.26 3.6 260 120
DG-X9 1 3.5-4 DG-X9S-3.5-4 1/10/2019 16 8.3 520 0.11 J 1.2 14 3.3 310 1,300 2.1 0.76 J 33 2.7 J 1.7 <0.41 12 1,400
DG-Y1 1 0.5-1 DG-Y1S-0.5-1 12/13/2018 <0.21 R 1.9 J 39 J <0.084 0.092 J 9.8 J 6.2 J 96 J 17 J 0.1 <0.17 10 J <0.39 0.13 J <0.37 56 J 44 J
DG-Y1 1 3.5-4 DG-Y1S-3.5-4 12/13/2018 2.8 32 110 0.32 0.092 J 180 22 38 6.8 2.3 0.16 J 210 <0.30 0.27 J <0.29 66 56
DG-Y2 1 0.5-1 DG-Y2S-0.5-1 12/14/2018 2.2 92 69 <0.12 0.32 J 24 7.5 110 110 0.46 0.48 J 24 <0.54 0.89 U <0.52 36 110
DG-Y2 1 3.5-4 DG-Y2S-3.5-4 12/14/2018 2.4 130 72 0.35 0.036 J 65 17 43 25 0.31 <0.15 86 <0.35 0.58 U <0.34 52 73
DG-Y3 1 0.5-1 DG-Y3S-0.5-1 12/18/2018 12 110 200 0.12 J 12 82 17 440 940 1.2 9.4 140 3.1 J 1.1 <0.55 66 1,500
DG-Y3 1 3.5-4 DG-Y3S-3.5-4 12/18/2018 1.5 J 34 61 0.6 0.30 J 33 19 32 12 0.082 0.44 J 37 0.68 J <0.18 <0.51 39 73
DG-Y4 1 0.5-1 DG-Y4S-0.5-1 12/18/2018 4.1 94 200 <0.11 1.0 49 10 1,300 360 0.26 1.3 J 63 1.4 J 0.41 J <0.48 41 370
DG-Y4 1 3.5-4 DG-Y4S-3.5-4 12/18/2018 0.80 J 36 J 90 J 0.28 J 0.077 J 47 9.5 24 20 J 0.029 0.45 J 60 0.72 J 0.21 J <0.34 26 J 42

DG-Y4 (D) 1 3.5-4 DG-Y4 (D)S-3.5-4 12/18/2018 0.80 J 130 J 190 J 0.78 J <0.046 UJ 74 13 28 58 J 0.047 0.70 J 67 0.71 J <0.19 UJ <0.54 56 J 61
DG-Y5 1 0.5-1 DG-Y5S-0.5-1 12/18/2018 2.9 9.7 82 <0.071 1.9 76 9.6 160 270 0.41 2.6 30 <0.33 0.24 J <0.32 64 340
DG-Y5 1 3.5-4 DG-Y5S-3.5-4 12/18/2018 0.69 J 2.7 26 <0.084 0.051 J 19 3.0 5.0 7.9 0.0086 J <0.17 14 2.6 U <0.13 <0.38 15 16
DG-Y6 1 0.5-1 DG-Y6S-0.5-1 12/20/2018 1.6 J 8.3 150 <0.11 0.58 18 11 81 500 0.2 1.8 38 0.69 J 0.64 J <0.50 44 150
DG-Y6 1 3.5-4 DG-Y6S-3.5-4 12/20/2018 19 31 2,500 1.2 3.7 140 9.5 660 6,400 0.26 1.7 83 1.0 J 5.0 <0.50 32 2,500
DG-Y7 1 0.5-1 DG-Y7S-0.5-1 1/9/2019 1.8 3.9 71 0.14 0.28 18 5.3 56 110 0.042 0.42 23 <0.39 0.13 <0.38 20 170
DG-Y7 1 3.5-4 DG-Y7S-3.5-4 1/9/2019 26 13 1,700 0.82 2.6 38 4.6 3,400 6,700 0.43 2.1 39 1.7 9.9 <0.52 29 2,400
DG-Y8 1 0.5-1 DG-Y8S-0.5-1 1/29/2019 95 22 2,300 0.52 J 3.9 47 7.2 1,100 7,600 0.61 0.64 J 45 <1.3 6.9 <1.3 R 27 2,900
DG-Y8 1 3.5-4 DG-Y8S-3.5-4 1/29/2019 79 68 1,100 <0.20 5.2 44 12 15,000 5,000 0.7 2.8 J 82 2.1 J 9.1 1.0 R 15 2,800
DG-Y9 1 0.5-1 DG-Y9S-0.5-1 12/20/2018 <0.27 5.0 39 0.34 0.21 J 11 12 150 12 0.1 0.64 J 4.1 0.96 J <0.17 <0.48 120 58
DG-Y9 1 3.5-4 DG-Y9S-3.5-4 12/20/2018 100 47 1,100 <0.54 2.1 51 16 1,100 4,900 0.74 1.2 J 92 <2.5 18 <2.4 56 2,100
DG-Z2 1 0.5-1 DG-Z2S-0.5-1 12/14/2018 2.1 74 95 <0.12 0.47 27 10 120 190 0.28 0.79 J 27 0.68 J 0.90 U <0.52 67 180
DG-Z2 1 3.5-4 DG-Z2S-3.5-4 12/14/2018 2.9 99 90 0.13 J <0.043 92 17 29 7.1 7.6 <0.22 170 <0.52 0.86 U <0.50 64 46
DG-Z3 1 0.5-1 DG-Z3S-0.5-1 12/14/2018 5 290 100 <0.098 0.31 J 22 11 210 370 0.28 0.83 J 29 1.6 J <0.15 <0.44 76 130
DG-Z3 1 3.5-4 DG-Z3S-3.5-4 12/14/2018 1.4 43 120 <0.068 0.092 J 120 20 39 20 3 0.70 J 160 0.80 J <0.11 <0.30 75 79
DG-Z4 1 0.5-1 DG-Z4S-0.5-1 12/18/2018 34 840 100 0.12 J 1.8 18 10 200 2,100 1.1 0.86 J 16 1.3 J 0.62 J <0.37 64 260
DG-Z4 1 3.5-4 DG-Z4S-3.5-4 12/18/2018 0.87 J 72 80 0.4 0.081 J 44 9.0 21 13 0.088 0.42 J 75 0.44 J <0.15 <0.42 25 38
DG-Z5 1 0.5-1 DG-Z5S-0.5-1 1/8/2019 1.6 31 62 <0.091 0.36 14 11 140 160 0.12 0.33 9.7 1.5 0.25 0.57 88 160
DG-Z5 1 3.5-4 DG-Z5S-3.5-4 1/8/2019 1.3 11 36 0.13 <0.034 30 4.3 5.9 3.2 0.021 0.26 23 <0.42 <0.14 <0.40 22 19
DG-Z6 1 0.5-1 DG-Z6S-0.5-1 12/20/2018 2.3 9.5 82 <0.092 0.63 26 11 110 190 0.11 1.1 J 29 <0.43 <0.14 0.82 J 67 160
DG-Z6 1 3.5-4 DG-Z6S-3.5-4 12/20/2018 33 16 1,300 0.72 4.3 39 6.7 640 5,800 0.37 0.66 J 100 <0.54 4.2 <0.52 27 3,900

DG-Z6 (D) 1 0.5-1 DG-Z6 (D)S-0.5-1 12/20/2018 2.6 11 94 <0.10 0.73 25 12 120 130 0.095 0.69 J 32 <0.47 <0.16 <0.46 UJ 71 170
DG-Z7 1 0.5-1 DG-Z7S-0.5-1 11/21/2018 26 18 1,300 0.8 2.3 46 6.1 570 3,200 0.51 0.76 J 67 <0.56 4.7 <0.54 35 1,500
DG-Z7 1 0.5-1 DG-Z7S-0.5-1 2/4/2019 3.7 J- 7.3 63 J <0.12 1.2 28 J 10 J 120 J- 220 J 0.21 1.6 J 39 J 2.6 J <0.19 1.4 54 J 230 J
DG-Z7 1 3.5-4 DG-Z7S-3.5-4 11/21/2018 2.4 5.2 130 <0.11 0.63 23 9.5 84 130 0.12 0.83 J 34 <0.50 0.83 U <0.48 47 170
DG-Z7 1 3.5-4 DG-Z7S-3.5-4 2/4/2019 22 J- 11 1,400 0.8 2.1 34 4.6 570 4,300 0.56 J+ 0.44 J 69 J 0.96 J 5.5 <0.55 26 1,900
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-Z8 1 0.5-1 DG-Z8S-0.5-1 1/29/2019 19 13 550 0.25 J 1.4 32 7.5 370 1,900 0.6 0.33 J 38 <0.40 2.2 <0.39 R 30 1,200
DG-Z8 1 3.5-4 DG-Z8S-3.5-4 1/29/2019 44 29 1,400 0.36 8.8 42 8.7 760 4,900 1.5 0.64 J 44 1.5 J 5.7 <1.2 26 2,700
DG-Z9 1 0.5-1 DG-Z9S-0.5-1 1/9/2019 1.6 4.2 73 0.15 0.53 15 9.9 160 120 0.15 0.57 11 0.8 <0.12 <0.35 71 210
DG-Z9 1 3.5-4 DG-Z9S-3.5-4 1/9/2019 66 28 1,600 0.71 5.1 48 7 1,200 15,000 0.65 2.3 37 4.4 11 <1.2 30 2,900

DG-Z9 (D) 1 0.5-1 DG-Z9 (D)S-0.5-1 1/9/2019 1.6 4.6 50 0.094 0.28 12 9.5 130 76 0.1 0.57 10 0.76 0.32 <0.41 72 110
DG-AH10 2 0.5-1 DG-AH10S-0.5-1 1/15/2019 2.0 7.8 130 <0.096 1.9 25 9.8 240 270 0.28 1.8 24 0.46 J 0.57 J <0.43 86 620
DG-AH10 2 3.5-4 DG-AH10S-3.5-4 1/15/2019 2.4 5.5 83 <0.067 0.69 19 8.8 140 540 0.064 1.2 9.0 0.79 J <0.10 <0.30 76 490
DG-AH8 2 0.5-1 DG-AH8S-0.5-1 1/30/2019 0.56 J 1.6 J 49 0.4 0.15 J 11 13 150 27 0.082 <0.15 U 11 <0.36 U <0.12 U <0.35 U 100 86
DG-AH8 2 3.5-4 DG-AH8S-3.5-4 1/30/2019 <0.17 U 3.7 52 0.17 J 0.15 J 14 5.1 12 8.9 0.019 0.26 J 15 2.1 U <0.10 U <0.30 U 28 27
DG-AH9 2 0.5-1 DG-AH9S-0.5-1 1/30/2019 1.8 J 4.3 90 0.31 J 0.59 20 7.6 130 110 0.15 0.45 J 15 <0.59 0.25 J <0.57 71 200
DG-AH9 2 3.5-4 DG-AH9S-3.5-4 1/30/2019 <0.31 4.0 85 0.17 J 0.15 J 15 5.2 32 210 0.041 <0.24 15 3.8 U <0.19 <0.55 29 93
DG-AI10 2 0.5-1 DG-AI10S-0.5-1 1/29/2019 2.2 2.0 J 61 <0.10 0.72 55 9.6 110 650 0.11 0.92 J 9.9 0.72 J <0.16 <0.46 85 250
DG-AI10 2 3.5-4 DG-AI10S-3.5-4 1/29/2019 1.1 J 3.5 J 45 <0.12 0.13 J 11 3.8 19 18 0.0084 J <0.24 11 0.57 J <0.19 <0.55 24 28
DG-AI2 2 0.5-1 DG-AI2S-0.5-1 12/14/2018 1.3 J 55 92 <0.11 0.74 41 11 110 150 2.0 1.3 J 43 <0.51 <0.17 <0.50 70 170
DG-AI2 2 3.5-4 DG-AI2S-3.5-4 12/14/2018 0.49 J 69 33 <0.094 0.30 J 9.6 12 110 370 0.064 0.35 J 5.4 <0.43 0.22 J <0.42 81 83
DG-AI3 2 0.5-1 DG-AI3S-0.5-1 12/19/2018 <0.27 R 0.62 J 38 J <0.11 U 0.11 J 5.9 J+ 8.2 98 J+ 6.6 0.066 0.35 J 2.7 <0.49 <0.16 <0.47 75 J+ 35
DG-AI3 2 3.5-4 DG-AI3S-3.5-4 12/19/2018 0.76 J 59 J 220 0.41 0.12 J 33 18 48 J 29 J 0.21 0.82 J 47 <0.41 <0.14 <0.39 37 J 110

DG-AI3 (D) 2 3.5-4 DG-AI3 (D)S-3.5-4 12/19/2018 1.3 J 110 J 160 0.25 0.33 J 27 15 85 J 57 J 0.21 0.83 J 34 <0.37 <0.12 <0.36 62 J 170
DG-AI4 2 0.5-1 DG-AI4S-0.5-1 12/18/2018 1.2 J 6 62 0.14 J 0.56 12 8.9 150 50 0.07 0.85 J 15 <0.54 <0.18 <0.52 79 290
DG-AI4 2 3.5-4 DG-AI4S-3.5-4 12/18/2018 2.0 110 88 <0.098 0.44 25 9.7 130 190 0.11 0.97 J 19 <0.45 <0.15 <0.44 86 230
DG-AI5 2 0.5-1 DG-AI5S-0.5-1 12/17/2018 2.3 12 200 0.22 J 0.85 20 11 480 240 0.13 1.9 20 <0.55 0.58 J <0.53 82 270
DG-AI5 2 3.5-4 DG-AI5S-3.5-4 12/17/2018 6.8 420 100 <0.084 1.7 21 13 250 240 0.13 0.81 J 29 <0.39 0.50 J <0.37 73 320
DG-AI6 2 0.5-1 DG-AI6S-0.5-1 12/20/2018 0.86 J <0.26 13 1.5 0.23 J 8.9 15 73 11 0.051 0.57 J 6.0 <0.47 <0.16 <0.45 120 58
DG-AI6 2 3.5-4 DG-AI6S-3.5-4 12/20/2018 6.8 13 340 1.0 3.1 31 12 140 630 0.42 3.0 28 0.92 J <0.17 <0.49 84 430
DG-AI7 2 0.5-1 DG-AI7S-0.5-1 1/9/2019 40 16 360 0.36 10 960 26 1,000 1,400 8.1 44 550 6.0 2.2 0.79 60 2,700
DG-AI7 2 3.5-4 DG-AI7S-3.5-4 1/9/2019 1.1 4.4 68 0.15 0.38 25 6.1 26 32 0.054 0.55 30 0.89 <0.11 <0.31 30 60
DG-AI7 2 8-8.5 DG-AI7S-8-8.5 1/9/2019 30 31 870 0.74 2.2 39 17 1700 4,400 1.3 4.3 41 5.9 4.2 1.3 27 1,600
DG-AI8 2 0.5-1 DG-AI8S-0.5-1 1/30/2019 <0.19 U 4.3 76 0.22 J 0.10 J 20 5.3 21 46 0.022 <0.15 U 19 2.3 U <0.12 U <0.33 U 32 62
DG-AI8 2 3.5-4 DG-AI8S-3.5-4 1/30/2019 <0.19 U 4.9 160 0.35 0.098 J 14 7.4 34 94 0.36 0.35 J 15 <0.34 U <0.11 U <0.32 U 68 86
DG-AI9 2 0.5-1 DG-AI9S-0.5-1 1/30/2019 5.3 8.8 110 <0.11 U 1.1 46 9.4 210 430 0.28 2.1 66 3.3 U <0.17 U <0.48 U 44 420
DG-AI9 2 3.5-4 DG-AI9S-3.5-4 1/30/2019 0.71 J 4.6 71 <0.080 U 0.12 J 16 5.1 22 54 0.032 0.49 J 18 2.5 U <0.12 U <0.36 U 30 87

DG-AJ10 2 0.5-1 DG-AJ10S-0.5-1 1/15/2019 <0.19 0.38 J 26 <0.076 0.21 J 26 11 86 41 0.041 0.61 J 340 0.71 J <0.12 <0.34 84 53
DG-AJ10 2 3.5-4 DG-AJ10S-3.5-4 1/15/2019 <0.19 3.9 78 0.11 J 0.31 43 11 74 40 0.055 0.48 J 53 0.37 J <0.12 <0.34 60 88
DG-AJ2 2 0.5-1 DG-AJ2S-0.5-1 12/14/2018 <0.31 13 44 <0.12 0.33 J 9.1 8.1 93 41 0.89 0.46 J 5.9 <0.56 <0.19 <0.54 66 110
DG-AJ2 2 3.5-4 DG-AJ2S-3.5-4 12/14/2018 7.2 180 120 0.34 J 0.20 J 32 10 110 960 1.3 0.47 J 40 <0.54 <0.18 <0.52 49 110
DG-AJ3 2 0.5-1 DG-AJ3S-0.5-1 12/14/2018 1.7 U 16 56 <0.11 0.18 J 12 9.2 140 26 0.072 0.38 J 4.9 1.7 J <0.17 <0.48 110 68
DG-AJ3 2 3.5-4 DG-AJ3S-3.5-4 12/14/2018 1.5 U 66 73 <0.096 <0.037 14 14 110 11 0.06 0.74 J 7.5 0.84 J <0.15 <0.43 90 60
DG-AJ4 2 0.5-1 DG-AJ4S-0.5-1 12/18/2018 0.92 J 6.9 81 <0.11 0.61 18 12 110 250 0.072 1.1 J 17 <0.52 0.43 J <0.50 100 160
DG-AJ4 2 3.5-4 DG-AJ4S-3.5-4 12/18/2018 <0.19 27 29 <0.073 0.11 J 15 11 150 20 0.088 0.41 J 4.9 <0.34 <0.11 <0.33 100 69
DG-AJ5 2 0.5-1 DG-AJ5S-0.5-1 1/8/2019 1.0 2.6 45 0.086 0.51 14 9.4 130 41 0.11 0.53 7.7 1.6 <0.13 <0.36 87 120
DG-AJ5 2 3.5-4 DG-AJ5S-3.5-4 1/8/2019 11 620 80 <0.23 2.1 29 10 150 270 0.91 0.89 37 3.3 <0.36 <1.0 36 670
DG-AJ6 2 0.5-1 DG-AJ6S-0.5-1 12/20/2018 1.1 J 0.54 J 17 1.7 0.14 J 12 17 800 J 3.0 J 0.063 0.77 J 5.7 J 1.7 J <0.14 <0.39 140 55 J
DG-AJ6 2 3.5-4 DG-AJ6S-3.5-4 12/20/2018 12 21 220 0.72 18 52 9.3 190 620 0.46 2.7 41 1.1 J 1.7 <0.46 49 750

DG-AJ6 (D) 2 0.5-1 DG-AJ6 (D)S-0.5-1 12/20/2018 2.2 J 1.2 J 25 1.5 0.68 J 16 17 180 J 70 J 0.1 1.3 J 11 J 0.94 J <0.19 <0.55 130 140 J
DG-AJ7 2 0.5-1 DG-AJ7S-0.5-1 12/19/2018 38 25 290 <0.12 9.8 230 20 1,200 3,000 2.0 40 180 <1.4 2.5 <1.3 41 2,000
DG-AJ7 2 3.5-4 DG-AJ7S-3.5-4 12/19/2018 1.4 J 3.2 J 93 <0.13 0.33 J 19 5.6 29 81 0.093 0.77 J 18 <0.58 <0.19 <0.56 31 100
DG-AJ8 2 0.5-1 DG-AJ8S-0.5-1 1/30/2019 4.1 13 140 <0.18 U 6.3 45 18 330 460 0.3 3.9 46 5.6 U 0.41 J <0.81 U 91 650
DG-AJ8 2 3.5-4 DG-AJ8S-3.5-4 1/30/2019 0.60 J 4.0 61 <0.11 U 0.053 J 23 6.2 21 25 0.029 0.37 J 24 <0.52 U <0.17 U <0.50 U 33 40
DG-AJ9 2 0.5-1 DG-AJ9S-0.5-1 1/30/2019 9.5 20 250 0.24 J 3.7 62 9.8 500 710 0.34 3.9 61 <0.41 1.2 <0.40 35 830
DG-AJ9 2 3.5-4 DG-AJ9S-3.5-4 1/30/2019 <0.28 4 72 0.25 J 0.064 J 20 5.2 17 22 0.025 <0.21 18 3.3 U <0.17 <0.48 35 43

DG-AK10 2 0.5-1 DG-AK10S-0.5-1 1/15/2019 2.6 4.7 58 <0.12 1.1 39 9.4 130 300 0.88 1.5 J 13 1.1 J <0.19 <0.54 81 490
DG-AK10 2 3.5-4 DG-AK10S-3.5-4 1/15/2019 0.74 J 7.0 55 <0.095 0.30 J 18 5.1 25 120 0.029 1.0 J 17 <0.44 <0.15 <0.42 30 78
DG-AK2 2 0.5-1 DG-AK2S-0.5-1 12/14/2018 1.2 J 7.7 86 <0.088 0.8 14 10 130 130 0.13 0.91 J 11 0.54 J <0.14 <0.39 89 190
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AK2 2 3.5-4 DG-AK2S-3.5-4 12/14/2018 0.70 J 45 32 <0.070 0.20 J 7.9 11 84 15 0.071 0.55 J 4.7 <0.32 <0.11 <0.31 79 73
DG-AK3 2 0.5-1 DG-AK3S-0.5-1 12/19/2018 0.81 J 1.6 J 53 0.28 0.20 J 11 10 150 26 0.35 0.92 J 5.6 0.62 J <0.11 <0.32 98 69
DG-AK3 2 3.5-4 DG-AK3S-3.5-4 12/19/2018 1.3 J 85 300 0.52 0.26 J 35 10 63 180 0.31 1.1 J 34 <0.43 0.23 J <0.42 43 210
DG-AK4 2 0.5-1 DG-AK4S-0.5-1 12/18/2018 <0.28 UJ 4.1 74 0.19 J 0.13 J 7.5 13 100 3.5 J 0.046 0.49 J 4.1 J <0.51 <0.17 <0.50 110 49
DG-AK4 2 3.5-4 DG-AK4S-3.5-4 12/18/2018 2.1 J 160 J 60 J 0.19 J 0.95 18 J 9.9 J 850 J 210 J 0.091 0.60 J 14 J 1.0 J <0.17 U <0.50 59 J 450 J

DG-AK4 (D) 2 0.5-1 DG-AK4 (D)S-0.5-1 12/18/2018 0.60 J 2.6 68 0.18 J 0.17 J 11 15 120 11 J 0.063 0.95 J 8.0 J <0.38 <0.13 <0.37 120 70
DG-AK5 2 0.5-1 DG-AK5S-0.5-1 12/17/2018 2.9 7.7 91 <0.11 4.0 81 10 260 520 0.48 2.3 19 <0.50 0.50 J <0.49 66 1,000
DG-AK5 2 3.5-4 DG-AK5S-3.5-4 12/17/2018 4.0 230 85 <0.26 0.95 J 16 7.9 300 370 0.19 0.56 J 21 <1.2 <0.40 <1.2 49 320
DG-AK6 2 0.5-1 DG-AK6S-0.5-1 12/20/2018 1.4 J 0.82 J 5.7 1.6 0.22 J 13 21 140 3.1 0.055 0.79 J 7.7 0.57 J <0.17 <0.48 130 66
DG-AK6 2 3.5-4 DG-AK6S-3.5-4 12/20/2018 12 14 240 0.37 2.4 49 10 190 330 0.68 4.2 50 1.4 J <0.13 <0.37 33 690
DG-AK7 2 0.5-1 DG-AK7S-0.5-1 1/9/2019 23 19 270 0.33 8.1 140 38 690 960 2.3 28 120 1.6 1.1 1.7 38 1,400
DG-AK7 2 3.5-4 DG-AK7S-3.5-4 1/9/2019 4.4 4.8 140 0.14 0.3 15 5.8 77 290 0.38 0.61 18 0.65 0.34 <0.55 26 230

DG-AK7 (D) 2 3.5-4 DG-AK7 (D)S-3.5-4 1/9/2019 0.76 3 65 0.12 0.096 13 4.4 20 44 0.04 0.37 14 0.57 0.18 <0.37 24 58
DG-AK8 2 0.5-1 DG-AK8S-0.5-1 2/1/2019 1.2 U 0.84 J 56 <0.076 0.57 24 9.5 120 69 0.55 <0.15 6.3 0.37 J 0.13 J 0.46 86 140
DG-AK8 2 3.5-4 DG-AK8S-3.5-4 2/1/2019 <0.19 5.3 62 <0.073 0.22 J 14 4.3 12 17 0.037 <0.14 14 0.41 J <0.11 <0.33 19 32
DG-AK9 2 0.5-1 DG-AK9S-0.5-1 1/30/2019 7.4 15 220 <0.11 U 2.4 52 8.2 230 390 0.64 1.9 51 3.3 U 0.27 J 0.51 J 35 620
DG-AK9 2 3.5-4 DG-AK9S-3.5-4 1/30/2019 1.0 J 6.7 79 <0.10 U 0.15 J 16 4.6 22 170 0.03 0.73 J 19 <0.48 U <0.16 U <0.47 U 27 70
DG-AL10 2 0.5-1 DG-AL10S-0.5-1 1/15/2019 <0.17 0.45 J 30 <0.067 0.14 J 11 9.6 120 6.4 0.068 0.52 J 3.9 0.69 J <0.10 <0.30 100 50
DG-AL10 2 3.5-4 DG-AL10S-3.5-4 1/15/2019 <0.27 6.3 41 <0.11 0.30 J 20 5.4 21 30 0.025 0.40 J 15 <0.49 <0.17 <0.48 33 47
DG-AL2 2 0.5-1 DG-AL2S-0.5-1 12/17/2018 <0.25 7.2 37 <0.097 <0.037 6.3 7.1 110 9.9 0.078 0.27 J 2.6 <0.45 <0.15 <0.43 70 36
DG-AL2 2 3.5-4 DG-AL2S-3.5-4 12/17/2018 3.0 280 71 0.11 J 0.62 23 11 250 230 0.28 0.25 J 16 <0.43 0.23 J <0.41 72 200
DG-AL2 2 7.5-8 DG-AL2S-7.5-8 12/17/2018 1.9 35 76 0.29 0.045 J 64 16 29 5.3 0.31 <0.18 81 <0.43 <0.14 <0.41 52 56
DG-AL3 2 0.5-1 DG-AL3S-0.5-1 11/21/2018 2.4 11 76 <0.099 0.92 9.5 7.5 160 420 0.35 0.52 J 9.3 <0.46 0.91 <0.44 75 240
DG-AL3 2 3.5-4 DG-AL3S-3.5-4 11/21/2018 4.1 J 310 J 39 <0.094 0.46 J 11 9.5 120 200 J 0.089 <0.19 UJ 15 J <0.43 0.95 J <0.42 79 130 J

DG-AL3 (D) 2 3.5-4 DG-AL3 (D)S-3.5-4 11/21/2018 1.2 J 97 J 42 <0.12 0.31 J 8.6 10 77 40 J 0.13 0.37 J 6.7 J <0.55 0.91 UJ <0.53 91 69 J
DG-AL4 2 0.5-1 DG-AL4S-0.5-1 12/18/2018 0.44 J 72 86 0.096 J 0.15 J 12 7.7 120 59 0.28 0.50 J 5.0 <0.44 <0.15 <0.42 80 200
DG-AL4 2 3.5-4 DG-AL4S-3.5-4 12/18/2018 3.2 17 110 <0.081 2.9 37 9.2 120 260 0.28 2.9 47 <0.37 0.42 J <0.36 35 330
DG-AL4 2 7.5-8 DG-AL4S-7.5-8 12/18/2018 4.9 27 290 0.56 0.18 J 25 11 41 260 0.16 0.28 J 32 <0.57 0.67 J <0.55 28 160
DG-AL5 2 0.5-1 DG-AL5S-0.5-1 1/30/2019 2.5 J- 9.1 96 J <0.10 1.2 26 8.5 140 J+ 220 0.34 2.4 29 1.6 J 0.77 U <0.45 52 240
DG-AL5 2 3.5-4 DG-AL5S-3.5-4 1/30/2019 5.4 68 66 0.23 J 1.1 22 7.5 320 330 0.4 1.6 30 <0.47 0.29 J <0.45 UJ 47 350

DG-AL5 (D) 2 3.5-4 DG-AL5 (D)S-3.5-4 1/30/2019 4.1 75 100 0.25 J 1.4 27 8.1 260 370 0.55 1.5 34 2.6 U 0.17 J <0.37 56 420
DG-AL6 2 0.5-1 DG-AL6S-0.5-1 12/20/2018 1.7 1.8 J 27 1.6 0.85 21 19 170 80 0.12 1.5 J 14 1.2 J <0.16 <0.46 130 170
DG-AL6 2 3.5-4 DG-AL6S-3.5-4 12/20/2018 3.2 35 100 1.3 1.2 30 14 150 200 0.18 1.5 J 23 0.62 J <0.19 <0.55 100 290
DG-AL7 2 0.5-1 DG-AL7S-0.5-1 12/19/2018 20 17 300 <0.078 12 300 16 390 1,000 0.059 67 240 1.6 J 0.62 J <0.87 34 1,200
DG-AL7 2 14.5-15 DG-AL7S-14.5-15 12/19/2018 7.7 17 440 0.26 J 1.7 49 8.2 220 1,200 0.063 0.52 J 36 1.7 J 1.3 J <1.1 34 1,100
DG-AL7 2 3.5-4 DG-AL7S-3.5-4 12/19/2018 0.93 J 6.4 85 <0.12 0.13 J 16 6.6 22 32 0.036 0.70 J 22 <0.54 <0.18 <0.52 40 140
DG-AL8 2 0.5-1 DG-AL8S-0.5-1 1/30/2019 5.7 21 110 0.41 3.8 39 12 310 230 0.63 1.9 53 0.96 J 0.66 J <0.53 U 61 420
DG-AL8 2 3.5-4 DG-AL8S-3.5-4 1/30/2019 0.88 J 5.1 75 0.18 J 0.21 J 13 4.6 29 55 0.038 0.28 J 14 0.99 J <0.12 U <0.33 U 26 120
DG-AL9 2 0.5-1 DG-AL9S-0.5-1 1/21/2019 2.9 J- 9.9 J 83 J <0.073 1.1 30 J 8.9 J 120 J 170 J 0.19 1.1 30 J <0.34 0.41 J 1.1 U 43 J 270 J
DG-AL9 2 3.5-4 DG-AL9S-3.5-4 1/21/2019 23 22 1,300 0.31 2.9 47 7.6 530 4,600 0.51 0.25 J 42 <0.47 6.2 <0.45 29 3,800
DG-AL9 2 7-7.5 DG-AL9S-7-7.5 1/21/2019 3.4 9.9 100 0.44 J 0.57 24 12 J 49 18 J 0.027 J <0.23 34 <0.55 <0.18 <0.53 31 130 J

DG-AL9 (D) 2 7-7.5 DG-AL9 (D)S-7-7.5 1/21/2019 3.0 14 110 0.88 J 0.72 36 22 J 73 37 J 0.053 J <0.20 48 <0.47 <0.16 <0.45 42 410 J
DG-AM10 2 0.5-1 DG-AM10S-0.5-1 1/15/2019 0.32 J 4.0 J 67 J <0.086 0.84 J 17 J 6.9 92 120 J 0.26 J 1.1 J 11 J <0.39 <0.13 <0.38 48 J 270 J
DG-AM10 2 3.5-4 DG-AM10S-3.5-4 1/15/2019 <0.19 0.49 J 30 <0.073 0.080 J 16 9.6 190 30 0.064 0.70 J 4.7 0.40 J <0.11 <0.32 83 140

DG-AM10 (D) 2 0.5-1 DG-AM10 (D)S-0.5-1 1/15/2019 1.6 U 0.41 J 36 J <0.10 0.12 J 10 J 9.4 100 3.3 J 0.060 J <0.20 UJ 3.6 J <0.48 <0.16 <0.46 100 J 31 J
DG-AM2 2 0.5-1 DG-AM2S-0.5-1 12/17/2018 <0.26 9.5 33 <0.10 <0.039 12 11 130 0.82 J 0.097 <0.20 4.5 <0.47 <0.16 <0.45 110 32
DG-AM2 2 3.5-4 DG-AM2S-3.5-4 12/17/2018 0.38 J 11 47 <0.10 0.30 J 7.7 7.9 90 68 0.06 0.28 J 4.3 <0.48 <0.16 <0.46 68 110
DG-AM3 2 0.5-1 DG-AM3S-0.5-1 12/19/2018 1.9 13 57 <0.068 0.59 17 9.8 130 140 0.098 1.1 16 <0.32 <0.11 <0.31 85 190
DG-AM3 2 3.5-4 DG-AM3S-3.5-4 12/19/2018 1.3 140 88 0.16 J 0.36 28 12 75 51 0.1 0.66 J 37 0.55 J <0.13 <0.37 58 93
DG-AM4 2 0.5-1 DG-AM4S-0.5-1 12/18/2018 0.79 J 14 47 <0.11 0.26 J 15 15 120 47 0.098 1.2 J 10 0.75 J <0.17 <0.50 120 110
DG-AM4 2 3.5-4 DG-AM4S-3.5-4 12/18/2018 0.67 J 160 130 0.44 0.39 100 23 50 140 0.18 0.48 J 72 0.42 J <0.14 <0.40 67 220
DG-AM5 2 0.5-1 DG-AM5S-0.5-1 12/17/2018 3.3 6.4 68 <0.11 1.7 39 13 240 790 0.18 2.7 23 0.58 J 0.9 <0.49 86 1,300
DG-AM5 2 3.5-4 DG-AM5S-3.5-4 12/17/2018 1.6 U 5.9 30 <0.11 <0.041 10 12 150 8.9 0.033 <0.21 4.4 <0.49 <0.17 <0.48 140 52
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AM6 2 0.5-1 DG-AM6S-0.5-1 12/20/2018 1.4 <0.24 7.4 2.0 0.13 J 16 21 110 1.5 0.084 0.73 J 8.1 0.63 J <0.14 <0.41 160 63
DG-AM6 2 3.5-4 DG-AM6S-3.5-4 12/20/2018 4.0 68 83 0.59 1.2 28 11 170 270 0.14 1.6 43 0.80 J <0.15 <0.44 59 230
DG-AM7 2 0.5-1 DG-AM7S-0.5-1 1/9/2019 13 15 280 0.18 8 58 15 490 930 0.9 9.3 89 3.4 0.79 <0.50 35 1,400
DG-AM7 2 3.5-4 DG-AM7S-3.5-4 1/9/2019 1.2 4.9 96 0.19 0.58 15 5.4 43 120 0.046 0.53 14 0.69 0.18 <0.45 32 130
DG-AM7 2 7.5-8 DG-AM7S-7.5-8 1/9/2019 14 43 420 0.67 0.82 60 13 470 28,000 0.23 3.2 48 3.3 3.7 <1.1 24 990
DG-AM8 2 0.5-1 DG-AM8S-0.5-1 1/30/2019 5.7 20 73 0.20 J 4.4 35 7.2 270 270 0.54 1.5 J 44 1.6 J 0.60 J 0.78 J 35 550
DG-AM8 2 3.5-4 DG-AM8S-3.5-4 1/30/2019 75 J 35 J 1,100 0.37 15 J 75 J 8.4 J 1,600 J 8,700 J 0.039 0.57 J 55 J <1.9 U 4.5 J <1.8 UJ 29 J 17,000 J

DG-AM8 (D) 2 0.5-1 DG-AM8 (D)S-0.5-1 1/30/2019 0.82 J 3.7 J 84 0.19 J 0.17 J 19 J 6.0 J 35 J 47 J 0.035 J <0.15 UJ 18 J <0.36 UJ 0.15 J <0.35 U 26 J 100 J
DG-AM9 2 0.5-1 DG-AM9S-0.5-1 1/30/2019 8.1 16 220 <0.083 U 3.9 71 14 490 680 0.3 6 130 3.8 0.42 J 0.82 J 38 1,300
DG-AM9 2 3.5-4 DG-AM9S-3.5-4 1/30/2019 34 24 J 1,300 <1.0 U 3.1 J 58 14 630 4,300 2.5 0.79 J 49 <4.7 U 5.4 J <4.6 U 37 2,400
DG-AN10 2 0.5-1 DG-AN10S-0.5-1 1/15/2019 1.8 8.6 87 <0.11 2.3 23 13 200 240 0.17 1.4 J 18 1.0 J 0.18 J <0.48 95 600
DG-AN10 2 3.5-4 DG-AN10S-3.5-4 1/15/2019 34 18 1,100 0.32 J 3.7 52 6.2 570 5,100 1.9 2.7 44 1.4 J 6.3 0.55 J 24 2,400
DG-AN2 2 0.5-1 DG-AN2S-0.5-1 12/17/2018 0.34 J 0.80 J 24 <0.10 <0.040 8.8 13 140 6.6 0.034 <0.21 3.8 <0.48 0.18 J <0.47 130 48
DG-AN2 2 3.5-4 DG-AN2S-3.5-4 12/17/2018 0.65 J 30 J 35 J <0.080 0.18 J 7.0 J 9.1 J 88 J 23 J 0.047 <0.16 3.7 <0.37 <0.12 <0.36 72 55

DG-AN2 (D) 2 0.5-1 DG-AN2 (D)S-0.5-1 12/17/2018 <0.26 UJ <0.27 UJ 28 <0.10 <0.039 7.5 12 130 6.5 0.044 <0.20 3.8 <0.48 <0.16 UJ <0.46 110 52
DG-AN3 2 0.5-1 DG-AN3S-0.5-1 12/14/2018 2.9 23 45 <0.097 0.61 16 11 190 240 0.14 1.2 J 12 0.93 J <0.15 <0.43 96 180
DG-AN3 2 3.5-4 DG-AN3S-3.5-4 12/14/2018 2.8 J 270 J 79 J 0.13 J 0.4 24 J 12 J 94 J- 100 J 0.11 2.4 34 J <0.38 0.63 U <0.37 67 J 110 J
DG-AN4 2 0.5-1 DG-AN4S-0.5-1 12/17/2018 8.8 36 150 0.10 J 5.0 66 15 2400 750 0.92 6.5 73 <0.43 0.85 <0.41 36 710
DG-AN4 2 3.5-4 DG-AN4S-3.5-4 12/17/2018 11 160 180 0.23 J 2.9 24 8.7 220 880 0.75 0.27 J 25 <0.55 0.67 J <0.53 45 830
DG-AN5 2 0.5-1 DG-AN5S-0.5-1 12/20/2018 <120 200 J 23,000 120 J 51 J 4700 4400 62,000 4,600 0.071 250 J 1800 <220 <73 <210 45000 18,000
DG-AN5 2 3.5-4 DG-AN5S-3.5-4 12/20/2018 <2.0 83 810 <0.39 <0.30 12 U 10 96 12 U 0.031 <0.78 3.8 J <3.6 <1.2 <3.5 81 36
DG-AN6 2 0.5-1 DG-AN6S-0.5-1 12/21/2018 1.2 2.3 U 18 1.7 0.38 9.9 18 110 15 0.063 0.89 J 6.6 0.36 J <0.12 <0.33 140 77
DG-AN6 2 3.5-4 DG-AN6S-3.5-4 12/21/2018 12 J 71 J 200 J 0.87 3.5 J 55 14 270 J 740 J 0.35 J 5.2 52 2.9 J 0.64 J <0.44 66 590 J
DG-AN7 2 0.5-1 DG-AN7S-0.5-1 12/19/2018 10 15 230 <0.10 7.2 86 12 500 870 0.97 8.4 96 1.2 J 0.98 <0.47 28 1,300
DG-AN7 2 3.5-4 DG-AN7S-3.5-4 12/19/2018 0.64 J 3.3 66 <0.11 0.070 J 12 4.9 17 19 0.03 <0.21 15 0.69 J <0.17 <0.48 28 55
DG-AN8 2 3.5-4 DG-AN8S-3.5-4 1/15/2019 0.46 J 4.6 61 0.33 J 0.21 J 20 6.3 18 7.9 0.016 0.60 J 13 1.1 J <0.20 <0.56 UJ 54 40
DG-AN9 2 0.5-1 DG-AN9S-0.5-1 1/21/2019 2.3 6.4 99 <0.090 1.3 82 21 94 150 0.52 0.96 J 130 <0.41 <0.14 <0.40 34 210
DG-AN9 2 3.5-4 DG-AN9S-3.5-4 1/21/2019 21 33 1,400 0.21 J 0.79 J 33 14 380 980 0.11 0.60 J 84 <1.4 <0.48 <1.4 31 200
DG-AN9 2 7-7.5 DG-AN9S-7-7.5 1/21/2019 2.3 7.6 38 0.45 0.41 35 22 42 27 0.034 <0.16 47 2.5 U <0.13 <0.37 45 110

DG-AO10 2 0.5-1 DG-AO10S-0.5-1 1/15/2019 2.9 J 4.7 170 J <0.090 1.6 28 J 11 J 180 J 320 J 0.19 1.1 J 12 J 1.7 J 0.24 J <0.40 81 J 630 J
DG-AO10 2 3.5-4 DG-AO10S-3.5-4 1/15/2019 45 40 1,200 <0.30 4.2 59 11 1,400 4,300 1.1 4.5 65 12 4.2 1.5 J 23 3,300
DG-AO2 2 0.5-1 DG-AO2S-0.5-1 12/17/2018 1.0 J 4.1 71 <0.11 <0.042 10 13 140 74 0.069 <0.22 6.3 <0.50 <0.17 <0.49 110 88
DG-AO2 2 3.5-4 DG-AO2S-3.5-4 12/17/2018 2.9 350 100 <0.077 0.9 20 10 210 390 0.23 0.35 J 26 0.61 J 0.72 <0.35 67 270
DG-AO3 2 0.5-1 DG-AO3S-0.5-1 12/19/2018 0.76 J 3.9 39 <0.086 0.33 14 7.5 140 64 0.1 0.70 J 14 <0.40 <0.13 <0.38 81 110
DG-AO3 2 3.5-4 DG-AO3S-3.5-4 12/19/2018 2.7 230 190 0.51 0.27 J 31 16 72 43 0.07 1.5 48 1.8 J <0.15 <0.43 37 110
DG-AO4 2 0.5-1 DG-AO4S-0.5-1 12/17/2018 0.69 J 0.69 J 30 <0.074 0.059 J 8.2 14 81 6.1 0.057 <0.15 4.1 <0.34 <0.11 <0.33 97 77
DG-AO4 2 3.5-4 DG-AO4S-3.5-4 12/17/2018 1.2 J 140 100 0.19 J 1.4 35 8.4 51 J 120 J 0.25 J <0.13 UJ 24 <0.31 0.37 J <0.30 43 400 J

DG-AO4 (D) 2 3.5-4 DG-AO4 (D)S-3.5-4 12/17/2018 1.0 J 230 77 0.19 J 1.1 45 7.7 12 J 24 J 0.55 J 0.17 J 23 <0.35 <0.12 UJ <0.34 38 72 J
DG-AO5 2 0.5-1 DG-AO5S-0.5-1 12/17/2018 2.1 2.0 J 120 <0.081 0.4 11 11 170 270 0.15 0.45 J 8.0 <0.38 0.45 J <0.36 95 1,100
DG-AO5 2 3.5-4 DG-AO5S-3.5-4 12/17/2018 <0.27 24 67 <0.10 <0.040 7.7 9.4 160 5.8 0.094 <0.21 3.6 <0.48 <0.16 <0.47 89 39
DG-AO6 2 0.5-1 DG-AO6S-0.5-1 12/21/2018 5.7 13 94 1.5 4.8 56 19 290 560 0.64 7.2 47 2.3 J <0.19 <0.54 120 530
DG-AO6 2 3.5-4 DG-AO6S-3.5-4 12/21/2018 7.7 35 190 0.74 2.4 35 9.9 230 670 0.3 2.7 38 1.4 J <0.12 <0.35 51 390
DG-AO7 2 0.5-1 DG-AO7S-0.5-1 1/9/2019 39 16 350 0.19 3.4 40 8.9 350 410 0.42 3.1 67 1.5 0.49 <0.46 36 530
DG-AO7 2 3.5-4 DG-AO7S-3.5-4 1/9/2019 1.9 3.5 61 0.11 0.099 13 5.6 15 350 0.033 0.34 17 0.4 <0.13 <0.36 30 39
DG-AO8 2 0.5-1 DG-AO8S-0.5-1 1/30/2019 1.3 J 14 J 100 J 0.16 J 2.5 J 15 J 4.7 J 1,800 J 72 J 0.05 0.26 J 15 J <0.48 U 0.20 J <0.47 U 25 J 240 J
DG-AO8 2 3.5-4 DG-AO8S-3.5-4 1/30/2019 9.7 J 24 320 J 0.13 J 5.4 38 12 1,800 J 1,400 J 0.71 J 0.87 J 75 <0.99 UJ 1.3 J <0.95 U 20 1,500 J

DG-AO8 (D) 2 3.5-4 DG-AO8 (D)S-3.5-4 1/30/2019 25 J 33 780 J 0.34 J 6.9 46 8.9 820 J 7,200 J 2.8 J 1.3 J 66 3.7 J 2.9 J <0.91 U 24 3,300 J
DG-AO9 2 0.5-1 DG-AO9S-0.5-1 1/30/2019 5.4 6.2 120 <0.098 U 1.8 150 13 210 220 0.94 1.4 J 84 3.0 U <0.15 U 0.74 J 44 460
DG-AO9 2 3.5-4 DG-AO9S-3.5-4 1/30/2019 5.0 26 190 <0.070 U 0.8 22 18 280 240 0.069 0.59 J 75 2.4 0.28 J 0.57 J 39 620
DG-AP2 2 0.5-1 DG-AP2S-0.5-1 12/17/2018 <0.18 1.2 J 33 <0.071 <0.027 8.4 7.3 100 8.5 0.2 0.25 J 3.2 <0.33 0.13 J <0.32 68 31
DG-AP2 2 3.5-4 DG-AP2S-3.5-4 12/17/2018 4.9 360 120 <0.090 0.65 25 18 340 340 0.37 0.53 J 28 0.94 J 4.2 <0.40 73 280
DG-AP3 2 0.5-1 DG-AP3S-0.5-1 12/14/2018 <0.22 0.41 J 38 <0.084 <0.032 5.5 9.4 95 9.6 0.054 <0.17 3.2 <0.39 0.65 U <0.38 82 39
DG-AP3 2 3.5-4 DG-AP3S-3.5-4 12/14/2018 1.1 U 180 31 <0.071 0.18 J 6.5 7.6 110 520 0.067 <0.14 6.7 <0.33 2.7 <0.32 67 130
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AP4 2 0.5-1 DG-AP4S-0.5-1 12/17/2018 0.57 J 0.69 J 29 <0.083 0.055 J 6.9 12 78 4.8 0.036 <0.16 2.8 <0.38 <0.13 <0.37 83 38
DG-AP4 2 3.5-4 DG-AP4S-3.5-4 12/17/2018 2.0 190 100 0.17 J 0.89 39 8.9 85 320 0.37 <0.16 23 <0.38 0.22 J <0.37 43 840
DG-AP5 2 0.5-1 DG-AP5S-0.5-1 12/20/2018 13 2.7 J 68 0.25 J 0.53 13 12 130 62 0.14 1.3 J 10 <0.48 <0.16 <0.46 97 120
DG-AP5 2 3.5-4 DG-AP5S-3.5-4 12/20/2018 0.82 J 19 59 0.23 J 0.20 J 26 4.4 23 64 0.013 J <0.17 21 <0.39 <0.13 <0.37 21 62
DG-AP6 2 0.5-1 DG-AP6S-0.5-1 12/21/2018 8.5 22 170 0.71 5.8 73 12 420 530 0.8 8.3 68 2.0 J 0.82 <0.33 50 920
DG-AP6 2 3.5-4 DG-AP6S-3.5-4 12/21/2018 5.1 64 460 0.42 2.1 36 8.6 130 460 0.12 1.4 J 33 0.99 J 1.0 <0.50 35 670
DG-AP7 2 0.5-1 DG-AP7S-0.5-1 12/19/2018 14 34 440 <0.094 9.9 73 21 450 810 1.9 15 88 2.8 J 0.46 J <1.0 30 1,400
DG-AP7 2 3.5-4 DG-AP7S-3.5-4 12/19/2018 1.3 J 5.2 61 0.24 J 0.12 J 15 5.3 15 7.2 J 0.019 <0.18 16 <0.42 <0.14 <0.41 32 35

DG-AP7 (D) 2 3.5-4 DG-AP7 (D)S-3.5-4 12/19/2018 1.3 5.2 60 0.19 J 0.19 J 18 4.9 19 13 J 0.022 <0.17 16 <0.40 <0.13 <0.39 29 49
DG-AP8 2 0.5-1 DG-AP8S-0.5-1 12/21/2018 1.4 J 6.6 93 0.19 J 0.25 J 11 4.9 33 60 0.07 <0.23 10 <0.54 <0.18 <0.52 25 120
DG-AP8 2 3.5-4 DG-AP8S-3.5-4 12/21/2018 19 21 1,100 0.16 J 3 54 11 530 2,400 0.8 0.91 J 40 <1.2 4.0 1.6 J 20 2,200
DG-AP9 2 0.5-1 DG-AP9S-0.5-1 1/21/2019 1.6 U 1.2 J 41 <0.11 2.2 9.7 9.4 110 33 0.048 <0.21 5.4 3.3 U <0.17 <0.48 88 60
DG-AP9 2 3.5-4 DG-AP9S-3.5-4 1/21/2019 41 41 1,100 0.20 J 4.3 80 15 840 6100 0.18 1.5 70 <2.3 5.9 <2.2 27 3,000
DG-AQ2 2 0.5-1 DG-AQ2S-0.5-1 12/17/2018 0.44 J 7.6 25 J 0.10 J 0.11 J 10 J 10 J 93 J+ 20 J 0.077 <0.18 4.8 <0.42 <0.14 <0.40 72 J 42
DG-AQ2 2 3.5-4 DG-AQ2S-3.5-4 12/17/2018 4.2 210 270 0.44 J 0.82 J 27 9.2 250 J 600 0.31 0.26 J 28 <0.56 0.24 J <0.54 32 630
DG-AQ2 2 7.5-8 DG-AQ2S-7.5-8 12/17/2018 1.8 38 94 0.12 J <0.031 76 14 27 10 2.1 <0.16 110 <0.37 <0.13 <0.36 52 49

DG-AQ2 (D) 2 3.5-4 DG-AQ2 (D)S-3.5-4 12/17/2018 3.2 150 220 0.25 J 0.44 J 21 5.7 120 J 400 0.33 <0.21 UJ 20 <0.50 <0.17 UJ <0.48 22 470
DG-AQ3 2 0.5-1 DG-AQ3S-0.5-1 12/19/2018 <0.22 0.60 J 23 0.29 0.038 J 5.1 7 150 2.7 0.045 0.33 J 3.6 1.2 J <0.14 <0.39 62 22
DG-AQ3 2 3.5-4 DG-AQ3S-3.5-4 12/19/2018 0.88 J 52 130 0.089 J 0.25 J 23 12 39 45 0.062 0.58 J 37 0.68 J <0.13 <0.36 25 82
DG-AQ4 2 0.5-1 DG-AQ4S-0.5-1 12/17/2018 0.27 J 5.1 34 <0.10 <0.039 11 11 120 6.7 0.05 <0.20 3.6 <0.47 <0.16 <0.46 84 40
DG-AQ4 2 3.5-4 DG-AQ4S-3.5-4 12/17/2018 3.5 190 140 0.12 J 1.4 24 7.7 110 420 0.24 <0.16 15 <0.37 0.42 J <0.36 45 770
DG-AQ4 2 9-9.5 DG-AQ4S-9-9.5 12/17/2018 1.4 J 6 59 0.31 J <0.044 29 8.7 6.5 0.95 J 0.014 J 0.52 J 21 <0.54 <0.18 <0.52 39 29
DG-AQ5 2 0.5-1 DG-AQ5S-0.5-1 12/17/2018 1.6 U 0.29 J 22 <0.10 <0.039 12 14 110 1.2 J 0.073 0.79 J 5.2 <0.47 0.19 J <0.46 110 45
DG-AQ5 2 3.5-4 DG-AQ5S-3.5-4 12/17/2018 1.5 U 13 49 <0.10 <0.038 8.5 15 120 46 0.022 <0.20 5.6 <0.46 <0.16 <0.45 110 67

DG-AQ5 (D) 2 0.5-1 DG-AQ5 (D)S-0.5-1 12/17/2018 1.5 U 0.74 J 20 <0.098 <0.037 9.8 14 100 1.7 J 0.074 0.80 J 4.4 <0.45 0.27 J <0.44 110 45
DG-AQ6 2 0.5-1 DG-AQ6S-0.5-1 12/21/2018 2.8 9.1 210 0.66 1.6 37 8.6 150 320 0.38 1.9 39 <0.54 <0.18 <0.52 49 280
DG-AQ6 2 11-11.5 DG-AQ6S-11-11.5 12/21/2018 2.9 19 63 1.0 0.65 27 12 32 65 0.059 0.74 J 29 <0.44 <0.15 <0.43 35 170
DG-AQ6 2 3.5-4 DG-AQ6S-3.5-4 12/21/2018 1.5 14 66 0.42 0.17 J 17 5.4 17 25 0.042 0.33 J 20 <0.45 <0.15 <0.44 33 40
DG-AQ7 2 0.5-1 DG-AQ7S-0.5-1 1/30/2019 <0.23 4.5 49 0.26 J 0.057 J 13 4.6 19 14 0.018 <0.18 13 <0.41 <0.14 U <0.40 30 30
DG-AQ7 2 3.5-4 DG-AQ7S-3.5-4 1/30/2019 9.4 21 320 0.46 0.91 51 10 1,300 1,400 2.0 0.47 J 85 <0.50 1.4 <0.48 44 660
DG-AQ8 2 0.5-1 DG-AQ8S-0.5-1 12/21/2018 11 16 280 0.13 J 8.6 96 15 450 870 0.95 11 110 <0.54 1.0 <0.52 40 1,300
DG-AQ8 2 3.5-4 DG-AQ8S-3.5-4 12/21/2018 44 35 1,200 0.3 6.0 49 13 1,000 4,500 0.9 1.5 61 <0.90 8.4 1.8 J 29 2,400
DG-AQ8 2 8-8.5 DG-AQ8S-8-8.5 12/21/2018 2.3 16 130 0.62 <0.044 36 11 75 290 0.091 0.85 J 36 <0.54 0.31 J <0.52 45 200
DG-AQ9 2 0.5-1 DG-AQ9S-0.5-1 1/30/2019 3.4 7.2 72 <0.13 U 0.68 32 10 140 200 0.17 1.4 J 24 3.9 U <0.20 U 1.3 J 110 410
DG-AQ9 2 3.5-4 DG-AQ9S-3.5-4 1/30/2019 <0.20 U <0.20 U 28 <0.077 U 0.14 J 9.3 11 130 1.4 0.043 <0.15 U 5.3 <0.36 U <0.12 U 1.6 120 36
DG-AR2 2 0.5-1 DG-AR2S-0.5-1 12/17/2018 <0.33 5.2 80 <0.13 0.29 J 12 12 190 94 0.087 <0.26 7.0 <0.60 0.33 J <0.58 110 120
DG-AR2 2 3.5-4 DG-AR2S-3.5-4 12/17/2018 1.2 180 88 0.23 0.54 17 8.1 150 170 0.43 0.21 J 16 <0.34 0.46 J <0.33 50 130
DG-AR3 2 0.5-1 DG-AR3S-0.5-1 12/14/2018 1.4 U 7.4 49 <0.089 <0.034 13 12 170 23 0.077 <0.18 6 <0.41 0.68 U <0.40 110 57
DG-AR3 2 3.5-4 DG-AR3S-3.5-4 12/14/2018 1.2 41 27 <0.067 0.13 J 12 9.6 130 36 0.073 0.56 J 6.4 <0.31 0.52 U <0.30 76 53
DG-AR4 2 0.5-1 DG-AR4S-0.5-1 12/17/2018 <0.17 0.70 J 37 <0.066 <0.025 5.4 8.9 120 2.2 0.035 <0.13 2.3 <0.30 <0.10 <0.29 71 33
DG-AR4 2 3.5-4 DG-AR4S-3.5-4 12/17/2018 1.7 120 91 0.21 J 1.0 44 9.9 50 140 0.57 <0.16 32 <0.38 0.57 J <0.36 39 310
DG-AR5 2 0.5-1 DG-AR5S-0.5-1 12/20/2018 <0.27 <0.27 39 <0.10 <0.040 9.9 11 160 7.6 0.067 <0.21 4.4 <0.48 <0.16 <0.47 90 39
DG-AR5 2 3.5-4 DG-AR5S-3.5-4 12/20/2018 0.69 J 18 180 0.48 0.33 J 89 16 39 70 0.088 0.49 J 140 <0.43 <0.15 <0.42 45 75
DG-AR6 2 0.5-1 DG-AR6S-0.5-1 12/21/2018 4.4 11 260 0.44 3.0 47 8.6 220 570 0.26 5.0 48 0.44 J 0.33 J <0.40 31 530
DG-AR6 2 3.5-4 DG-AR6S-3.5-4 12/21/2018 1.8 U 13 34 0.13 J 0.23 J 26 3.5 26 75 0.015 0.29 J 29 <0.55 <0.19 <0.53 12 44
DG-AR7 2 0.5-1 DG-AR7S-0.5-1 12/19/2018 5.4 16 150 0.21 J 3.4 74 11 260 2,700 0.7 16 77 1.7 J 3.0 <0.43 35 580
DG-AR7 2 3.5-4 DG-AR7S-3.5-4 12/19/2018 0.77 J 2.4 J 45 0.19 J 0.056 J 12 4.5 9.8 8.9 0.022 <0.20 17 <0.47 <0.16 <0.45 19 26
DG-AR8 2 0.5-1 DG-AR8S-0.5-1 12/21/2018 3.6 9.5 220 0.12 J 3.1 49 9.9 240 450 0.31 3.4 56 0.82 J 0.66 <0.31 38 1,600
DG-AR8 2 3.5-4 DG-AR8S-3.5-4 12/21/2018 23 31 430 0.22 J 0.58 19 7.3 180 1,600 0.078 1.6 25 0.51 J 1.3 0.34 J 34 540
DG-AR9 2 0.5-1 DG-AR9S-0.5-1 1/9/2019 6.9 14 200 0.22 2.8 53 13 270 450 0.46 5.1 51 2.0 0.69 <0.40 66 670
DG-AR9 2 3.5-4 DG-AR9S-3.5-4 1/9/2019 3.5 27 230 0.19 0.54 30 3.7 180 1,200 0.073 0.55 26 1.0 1.5 <0.34 14 390

DG-AR9 (D) 2 3.5-4 DG-AR9 (D)S-3.5-4 1/9/2019 5.3 49 330 0.23 0.6 39 4.7 180 800 0.066 0.7 39 <0.34 1.5 <0.33 17 530
DG-AS2 2 0.5-1 DG-AS2S-0.5-1 12/17/2018 <0.27 9.2 43 <0.10 <0.040 7.0 9.9 130 14 0.042 <0.20 3.4 <0.48 <0.16 <0.46 110 42
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AS2 2 3.5-4 DG-AS2S-3.5-4 12/17/2018 0.39 J 2.2 20 <0.072 <0.028 6.2 9.3 84 2.2 0.068 0.17 J 3.4 <0.33 <0.11 <0.32 66 32
DG-AS3 2 0.5-1 DG-AS3S-0.5-1 12/20/2018 0.49 J 0.91 J 57 0.14 J 0.087 J 9.1 7.6 110 36 0.081 <0.19 UJ 5.2 J <0.43 UJ <0.15 <0.42 73 70
DG-AS3 2 3.5-4 DG-AS3S-3.5-4 12/20/2018 5.9 190 69 0.23 1.1 21 8.4 130 120 0.2 0.19 J 23 <0.31 0.27 J <0.30 47 130
DG-AS3 2 4.5-5 DG-AS3S-4.5-5 12/20/2018 2.2 21 58 0.89 <0.047 39 11 37 10 0.088 <0.24 35 <0.57 <0.19 <0.55 47 74

DG-AS3 (D) 2 0.5-1 DG-AS3 (D)S-0.5-1 12/20/2018 1.2 J 2.1 J 47 0.11 J 0.31 J 14 9.2 110 59 0.11 0.19 J 11 J 0.70 J <0.13 <0.37 72 91
DG-AS4 2 0.5-1 DG-AS4S-0.5-1 12/17/2018 0.27 J 0.64 J 36 <0.074 <0.028 4.3 8.8 J 76 2.3 0.043 <0.15 2.1 <0.34 <0.12 <0.33 68 35
DG-AS4 2 3.5-4 DG-AS4S-3.5-4 12/17/2018 2.8 230 150 0.23 J 0.87 43 11 110 330 0.56 0.28 J 31 <0.46 0.45 J <0.44 45 460

DG-AS4 (D) 2 0.5-1 DG-AS4 (D)S-0.5-1 12/17/2018 <0.19 UJ 0.43 J 25 <0.075 <0.029 4.0 5.0 J 72 2.5 0.051 <0.15 2.2 <0.34 <0.12 <0.33 46 34
DG-AS5 2 0.5-1 DG-AS5S-0.5-1 12/17/2018 0.72 J 3.7 U 29 <0.12 0.098 J 10 8.7 86 7.2 0.067 0.36 J 7.2 <0.56 <0.19 <0.54 76 30
DG-AS5 2 3.5-4 DG-AS5S-3.5-4 12/17/2018 <0.20 2.4 U 120 <0.077 0.066 J 30 3.4 10 48 0.075 <0.15 36 <0.36 0.17 J 0.51 J 17 41
DG-AS6 2 0.5-1 DG-AS6S-0.5-1 12/21/2018 5.3 J 17 150 J 0.45 1.9 J 47 9.6 160 J 360 J 0.45 J 3.2 56 0.87 J <0.14 UJ <0.41 36 330 J
DG-AS6 2 3.5-4 DG-AS6S-3.5-4 12/21/2018 1.5 U 17 89 0.12 J 0.19 J 8.0 4.4 16 35 0.023 0.23 J 7.6 <0.45 <0.15 <0.44 23 60
DG-AS7 2 0.5-1 DG-AS7S-0.5-1 1/9/2019 9.6 15 170 0.19 3.8 77 15 310 940 0.88 7.1 150 3.6 0.52 <0.56 73 970
DG-AS7 2 3.5-4 DG-AS7S-3.5-4 1/9/2019 0.75 3.5 75 0.25 0.035 12 6.2 15 7.6 0.036 0.36 13 <0.30 <0.10 <0.29 40 31
DG-AS8 2 0.5-1 DG-AS8S-0.5-1 12/21/2018 6.8 J 130 J 190 J 0.42 J 0.50 J 43 J 12 J 230 J 450 J 0.97 0.89 J 71 J <0.53 UJ 0.73 J <0.51 51 J 340 J
DG-AS8 2 3.5-4 DG-AS8S-3.5-4 12/21/2018 1.1 J 110 77 0.41 <0.042 52 14 13 17 0.043 <0.22 41 <0.51 <0.17 <0.50 52 40

DG-AS8 (D) 2 0.5-1 DG-AS8 (D)S-0.5-1 12/21/2018 10 200 290 0.25 J 1.1 J 47 14 300 610 1.4 1.3 J 87 0.43 J 0.70 J <0.36 58 510
DG-AT2 2 0.5-1 DG-AT2S-0.5-1 12/17/2018 0.59 J 1.9 J 29 <0.12 <0.045 9.0 10 130 15 0.16 <0.23 3.8 <0.54 <0.18 <0.52 110 46
DG-AT2 2 3.5-4 DG-AT2S-3.5-4 12/17/2018 0.55 J 1.2 J 26 <0.094 <0.036 8.0 12 100 7.7 0.12 0.29 J 3.9 0.69 J <0.15 <0.42 89 42

DG-AT2 (D) 2 0.5-1 DG-AT2 (D)S-0.5-1 12/17/2018 <0.30 <0.31 UJ 25 J <0.12 <0.046 UJ 8.1 9.4 100 6.4 0.12 J <0.23 3.2 <0.55 UJ <0.19 <0.53 100 36 J
DG-AT3 2 0.5-1 DG-AT3S-0.5-1 12/14/2018 1.6 U 3.3 37 <0.11 <0.041 11 9.4 120 18 0.12 0.48 J 5.8 <0.49 0.82 U <0.48 94 49
DG-AT3 2 3.5-4 DG-AT3S-3.5-4 12/14/2018 2.9 440 63 <0.11 0.75 18 10 140 130 0.14 <0.22 14 0.52 J 0.85 U <0.50 73 180
DG-AT4 2 0.5-1 DG-AT4S-0.5-1 12/17/2018 <0.26 0.76 J 50 J <0.10 0.11 J 5.6 13 110 9.0 0.042 J <0.20 3.4 0.61 J <0.16 <0.46 87 350 J
DG-AT4 2 3.5-4 DG-AT4S-3.5-4 12/17/2018 1.2 J 150 180 0.18 J 0.87 30 6.7 71 310 0.68 0.30 J 24 <0.39 0.38 J <0.38 34 370
DG-AT5 2 0.5-1 DG-AT5S-0.5-1 12/20/2018 0.68 J 0.21 J 28 <0.078 <0.030 10 12 200 2.0 0.029 <0.15 4.5 <0.36 <0.12 <0.35 UJ 95 36
DG-AT5 2 3.5-4 DG-AT5S-3.5-4 12/20/2018 8.3 83 180 0.25 0.86 20 8.8 140 600 0.16 0.49 J 19 <0.37 0.98 <0.35 53 350
DG-AT6 2 0.5-1 DG-AT6S-0.5-1 12/21/2018 8.1 12 190 <0.18 4.6 86 15 530 860 0.6 9.7 78 <0.82 0.60 J <0.79 50 900
DG-AT6 2 3.5-4 DG-AT6S-3.5-4 12/21/2018 1.4 U 6.0 73 0.57 0.16 J 13 6.8 16 12 0.017 0.49 J 16 <0.41 <0.14 <0.40 51 38
DG-AT7 2 3.5-4 DG-AT7S-3.5-4 12/19/2018 1.1 J 86 70 0.17 J 0.070 J 15 9.6 66 21 0.052 <0.19 17 <0.44 <0.15 <0.43 59 54
DG-AU2 2 0.5-1 DG-AU2S-0.5-1 12/17/2018 0.51 J <0.30 27 <0.12 <0.044 8.2 15 120 3.0 0.046 <0.23 3.6 0.65 J <0.18 <0.52 130 47
DG-AU2 2 3.5-4 DG-AU2S-3.5-4 12/17/2018 1.2 1.0 J 46 <0.074 0.046 J 12 14 130 2.5 0.059 0.41 J 5 <0.34 0.22 J <0.33 120 48
DG-AU3 2 0.5-1 DG-AU3S-0.5-1 12/20/2018 0.99 J 9.4 64 0.11 J 0.28 J 15 10 120 66 0.11 0.20 J 10 <0.41 0.18 J <0.40 92 96
DG-AU3 2 3.5-4 DG-AU3S-3.5-4 12/20/2018 0.79 J 79 290 0.48 0.15 J 19 6.4 43 61 0.42 0.26 J 22 <0.33 0.11 J <0.32 28 180
DG-AU4 2 0.5-1 DG-AU4S-0.5-1 12/17/2018 0.92 J <0.31 40 <0.12 <0.046 4.4 11 82 0.39 J 0.029 <0.24 2.5 <0.56 <0.19 <0.54 91 39
DG-AU4 2 3.5-4 DG-AU4S-3.5-4 12/17/2018 0.95 J 46 150 0.2 0.13 J 49 9.3 13 260 0.15 0.35 J 28 <0.30 0.16 J <0.29 39 76
DG-AU5 2 0.5-1 DG-AU5S-0.5-1 12/17/2018 <0.31 <0.32 250 0.29 J 7.0 4100 36 830 950 1.3 80 2900 2.3 J 1.1 2.7 47 1,300
DG-AU5 2 3.5-4 DG-AU5S-3.5-4 12/17/2018 4.2 120 31 <0.068 0.31 9.3 3.2 52 160 0.069 0.35 J 11 <0.32 <0.11 <0.31 18 57
DG-AU6 2 0.5-1 DG-AU6S-0.5-1 12/21/2018 6.8 15 200 <0.18 5.4 84 13 510 600 0.57 9.3 80 <0.85 0.81 J <0.82 32 750
DG-AU6 2 3.5-4 DG-AU6S-3.5-4 12/21/2018 9.7 110 79 0.74 0.5 18 8.8 140 320 0.55 1.3 27 1.1 J <0.11 <0.32 57 110
DG-AU7 2 0.5-1 DG-AU7S-0.5-1 1/9/2019 2.3 6.2 110 0.14 1.5 24 10 130 220 0.14 1.6 24 1.3 0.17 <0.47 63 300
DG-AU7 2 3.5-4 DG-AU7S-3.5-4 1/9/2019 91 43 1,200 <2.9 6.2 46 13 1,500 6,700 0.74 6.3 110 18 6.5 <13 26 3,700

DG-AU7 (D) 2 0.5-1 DG-AU7 (D)S-0.5-1 1/9/2019 5.0 8.5 120 0.17 1.7 28 9.9 180 310 0.19 2.6 44 2.3 <0.19 <0.54 61 340
DG-AV2 2 0.5-1 DG-AV2S-0.5-1 2/1/2019 2.4 16 56 0.23 J 0.93 18 11 150 180 0.14 0.71 J 19 1.2 J 0.34 J <0.46 R 89 230
DG-AV2 2 3.5-4 DG-AV2S-3.5-4 2/1/2019 1.9 8.2 320 0.73 0.25 J 49 14 58 360 0.071 <0.20 56 0.85 J <0.15 <0.44 R 48 100
DG-AV3 2 0.5-1 DG-AV3S-0.5-1 2/1/2019 4.2 690 130 <0.096 0.69 12 10 300 230 0.13 <0.19 12 0.54 J 0.45 J <0.43 R 77 150
DG-AV3 2 3.5-4 DG-AV3S-3.5-4 2/1/2019 0.36 J 7.1 27 <0.090 0.20 J 9.6 8.9 110 41 0.13 <0.18 7.6 <0.42 0.17 J <0.40 R 63 59
DG-AV4 2 0.5-1 DG-AV4S-0.5-1 12/17/2018 0.73 J <0.33 16 <0.13 <0.048 16 J 16 130 J 1.5 J 0.031 <0.25 6.1 <0.58 <0.20 <0.56 120 48
DG-AV4 2 3.5-4 DG-AV4S-3.5-4 12/17/2018 1.2 J 9.9 160 0.5 0.061 J 31 17 39 23 0.077 0.28 J 46 <0.54 0.18 J <0.52 29 79
DG-AV4 2 8-8.5 DG-AV4S-8-8.5 12/17/2018 1.5 J 13 39 0.44 0.081 J 26 13 20 7.1 0.034 0.59 J 27 <0.51 <0.17 <0.50 35 54

DG-AV4 (D) 2 3.5-4 DG-AV4 (D)S-3.5-4 12/17/2018 0.94 J 16 140 0.55 <0.026 UJ 25 12 43 17 0.048 0.37 J 40 <0.31 <0.11 UJ <0.30 25 81
DG-AV5 2 0.5-1 DG-AV5S-0.5-1 12/20/2018 5.0 12 240 0.45 J 1.6 J 51 J 9.4 300 290 1.3 3.5 J 48 J 0.70 J 7.7 J <0.49 38 550
DG-AV5 2 3.5-4 DG-AV5S-3.5-4 12/20/2018 13 J 1,400 J 33 J 0.33 J 0.77 24 J 3.3 J 8.3 J 28 J 0.023 <0.21 19 J 0.52 J <0.17 U 32 J 15 J 40 J
DG-AV5 2 7.5-8 DG-AV5S-7.5-8 12/20/2018 2.3 110 55 1.0 <0.035 38 19 45 13 0.039 0.24 J 36 <0.42 <0.14 <0.41 48 82
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AV5 (D) 2 0.5-1 DG-AV5 (D)S-0.5-1 12/20/2018 5.8 15 190 0.15 J 3.0 J 100 J 13 480 420 1.0 12 J 93 J 0.84 J 1.2 J <0.35 36 720
DG-AV6 2 0.5-1 DG-AV6S-0.5-1 12/21/2018 5.9 J 12 J 300 J 0.39 J+ 2.3 J 47 J 16 J 190 J 290 J 0.36 4.3 55 J 1.1 J 0.30 J <0.45 U 40 J 360 J
DG-AV6 2 3.5-4 DG-AV6S-3.5-4 12/21/2018 51 32 1,600 0.94 6.3 56 13 1,200 5,400 1.0 4.2 50 3.4 J 9.1 <0.86 27 4,200
DG-AV6 2 7-7.5 DG-AV6S-7-7.5 12/21/2018 3.2 23 100 1.1 0.67 38 16 89 120 0.046 1.2 J 44 0.58 J <0.17 <0.48 53 310

DG-AV6 (D) 2 3.5-4 DG-AV6 (D)S-3.5-4 12/21/2018 190 J 34 J 1,800 J 1.0 6.0 J 71 11 1,300 J 10,000 J 1.0 J 3.1 J 60 3.9 J 7.6 J <1.0 46 3,900 J
DG-AW2 2 0.5-1 DG-AW2S-0.5-1 1/31/2019 0.28 J 28 33 <0.088 U 0.30 J 13 9.7 110 83 0.1 0.21 J 10 <0.41 U 0.31 J 0.85 J 87 86
DG-AW2 2 3.5-4 DG-AW2S-3.5-4 1/31/2019 3.1 J 370 140 0.19 J 0.36 J 44 12 97 J 450 J 0.13 J 0.39 J 38 1.2 J 0.32 J 0.84 J 64 330 J

DG-AW2 (D) 2 3.5-4 DG-AW2 (D)S-3.5-4 1/31/2019 7.2 J 440 130 <0.11 UJ 1.6 J 35 18 450 J 820 J 0.073 J 0.36 J 40 2.1 J 1.0 J 1.3 J 98 630 J
DG-AW3 2 0.5-1 DG-AW3S-0.5-1 1/31/2019 3.4 55 120 0.12 J 1.2 38 13 160 230 0.23 3.2 35 1.8 J <0.17 <0.49 74 330
DG-AW3 2 3.5-4 DG-AW3S-3.5-4 1/31/2019 2.6 120 130 0.15 J 0.6 21 9.6 130 150 0.19 0.29 J 18 1.2 J 0.13 J <0.38 77 260
DG-AW4 2 0.5-1 DG-AW4S-0.5-1 2/1/2019 4.0 51 96 <0.12 2.6 35 11 200 370 0.42 2.9 37 1.5 J 0.97 0.86 60 590
DG-AW4 2 3.5-4 DG-AW4S-3.5-4 2/1/2019 1.2 U 62 53 <0.079 0.41 13 8.5 58 16 0.099 <0.16 16 <0.36 <0.12 0.36 56 91
DG-AW5 2 0.5-1 DG-AW5S-0.5-1 12/14/2018 27 34 1,400 0.56 3.7 44 10 790 4,800 -- 0.71 J 62 <1.3 8.1 2.0 J 32 2,800
DG-AW5 2 3.5-4 DG-AW5S-3.5-4 12/14/2018 2.6 7.4 150 <0.10 1.2 29 7.1 140 270 0.37 1.6 37 <0.47 0.78 <0.45 35 310
DG-AX2 2 0.5-1 DG-AX2S-0.5-1 2/1/2019 4.3 67 170 0.31 J 2.7 160 14 190 470 0.92 4.3 120 1.2 J 0.39 J <0.51 R 62 440
DG-AX2 2 3.5-4 DG-AX2S-3.5-4 2/1/2019 4.2 96 88 0.54 1.1 110 18 120 160 0.41 0.85 J 150 <0.57 0.22 J <0.55 R 65 200
DG-AX3 2 0.5-1 DG-AX3S-0.5-1 2/1/2019 35 350 250 0.32 J 2.8 43 12 640 3,100 0.18 <0.22 59 2.1 J 6.1 <0.50 R 43 1,000
DG-AX3 2 3.5-4 DG-AX3S-3.5-4 2/1/2019 0.97 J 60 67 0.31 J 0.26 J 97 18 33 10 2.2 <0.22 140 0.73 J <0.18 <0.51 R 67 56
DG-AX4 2 0.5-1 DG-AX4S-0.5-1 2/1/2019 4.7 240 110 <0.12 0.75 28 12 110 160 0.16 0.39 J 30 1.5 J <0.19 <0.54 62 200
DG-AX4 2 3.5-4 DG-AX4S-3.5-4 2/1/2019 4.6 420 81 0.29 0.14 J 47 14 18 5.3 0.032 0.20 J 35 0.90 J <0.15 <0.43 50 35
DG-AX5 2 0.5-1 DG-AX5S-0.5-1 12/20/2018 2.4 9.6 200 0.57 0.34 J 44 12 69 220 0.13 0.24 J 42 0.56 J <0.17 <0.49 43 230
DG-AX5 2 3.5-4 DG-AX5S-3.5-4 12/20/2018 2.3 14 64 0.9 <0.038 39 17 49 12 0.096 <0.20 38 <0.47 <0.16 <0.45 45 83
DG-AY2 2 0.5-1 DG-AY2S-0.5-1 2/1/2019 5.4 330 58 0.17 J 1.5 26 13 150 340 0.26 0.25 J 48 1.7 J 0.26 J <0.52 R 48 190
DG-AY2 2 3.5-4 DG-AY2S-3.5-4 2/1/2019 0.89 J 11 99 0.53 0.19 J 93 17 27 7.1 0.69 <0.19 150 1.5 J <0.15 <0.44 R 66 51
DG-AY3 2 0.5-1 DG-AY3S-0.5-1 1/31/2019 0.44 J 8.8 37 0.11 J 0.24 J 13 11 120 22 0.081 <0.16 6.5 <0.38 <0.13 <0.36 110 54
DG-AY3 2 3.5-4 DG-AY3S-3.5-4 1/31/2019 2.6 150 61 0.18 J 0.49 23 9.7 89 62 0.27 <0.17 22 1.3 J <0.13 <0.38 52 100
DG-AY4 2 0.5-1 DG-AY4S-0.5-1 2/1/2019 11 J 13 130 <0.096 3.1 47 11 170 1,100 0.091 J 3.8 82 2.5 J 0.37 J <0.43 35 520
DG-AY4 2 3.5-4 DG-AY4S-3.5-4 2/1/2019 4.3 J- 7.6 96 J- 0.34 J 0.15 J 56 J 15 J 37 J- 22 J 0.45 <0.24 71 J 1.5 J <0.19 <0.54 53 J 87 J-

DG-AY4 (D) 2 0.5-1 DG-AY4 (D)S-0.5-1 2/1/2019 22 J 18 190 <0.080 3.6 56 10 190 1,100 0.65 J 3.7 63 2.5 J 0.52 J 0.52 36 710
DG-AZ2 2 0.5-1 DG-AZ2S-0.5-1 2/1/2019 4.0 210 77 <0.63 0.77 12 5.7 610 250 0.23 0.35 J 17 <0.58 <0.97 <0.56 R 39 110
DG-AZ2 2 3.5-4 DG-AZ2S-3.5-4 2/1/2019 2.1 130 62 0.38 0.23 J 80 17 55 56 4.3 <0.22 95 0.73 J <0.18 <0.50 R 64 82
DG-AZ3 2 0.5-1 DG-AZ3S-0.5-1 2/1/2019 2.6 120 34 <0.10 0.17 J 8.3 9.4 89 64 0.071 <0.20 9.1 0.64 J <0.16 <0.46 59 64
DG-AZ3 2 3.5-4 DG-AZ3S-3.5-4 2/1/2019 3.5 88 47 0.43 1.0 43 17 20 29 0.016 <0.24 34 4.9 <0.19 1.4 68 1,100
DG-N10 3 0.5-1 DG-N10S-0.5-1 1/14/2019 17 18 120 0.99 1.0 27 11 3,600 1,700 2.0 2.4 59 3.1 J 0.37 J <0.46 56 390
DG-N10 3 3.5-4 DG-N10S-3.5-4 1/14/2019 6.0 4.8 43 0.23 0.21 J 11 3.1 66 240 0.081 0.63 J 12 0.43 J <0.11 0.44 J 14 64
DG-N11 3 0.5-1 DG-N11S-0.5-1 12/20/2018 39 30 200 <0.31 2.1 36 12 1,700 2,900 0.13 <0.61 36 <1.4 1.3 J <1.4 25 1,200
DG-N11 3 3.5-4 DG-N11S-3.5-4 12/20/2018 24 31 340 <0.20 0.79 42 10 230 6,600 0.18 0.90 J 24 1.4 J 0.35 J <0.87 20 900
DG-N12 3 0.5-1 DG-N12S-0.5-1 1/14/2019 3.4 J- 89 J 80 J 0.25 J+ 0.43 J+ 14 J 13 J 140 J 470 J 0.11 J+ 0.48 J 12 J 1.1 J <0.14 1.1 J 79 J 250 J
DG-N12 3 3.5-4 DG-N12S-3.5-4 1/14/2019 1.3 26 J 29 0.36 J <0.030 UJ 32 13 92 J 16 0.1 1.6 J 24 <0.36 UJ <0.12 0.80 J 77 64

DG-N12 (D) 3 3.5-4 DG-N12 (D)S-3.5-4 1/14/2019 1.8 J 13 J 25 J 0.68 J 0.13 J 37 J 15 J 53 J 22 J 0.087 2.7 J 28 J 0.77 J <0.15 <0.43 UJ 57 J 66 J+
DG-N13 3 0.5-1 DG-N13S-0.5-1 1/10/2019 1.2 J 3.3 J 120 0.30 J 0.18 J 15 13 93 58 0.079 0.53 J 15 J 1.3 J <0.17 <0.49 97 90
DG-N13 3 3.5-4 DG-N13S-3.5-4 1/10/2019 0.59 J 2.8 J 50 J 0.23 J <0.044 130 J 25 J 35 J+ 7.9 0.16 0.79 J 120 J 1.4 J <0.18 <0.51 74 J 57 J
DG-N13 3 7.5-8 DG-N13S-7.5-8 1/10/2019 <0.22 3.8 29 0.3 <0.032 50 8.1 5.2 2.3 <0.0024 0.39 J 21 <0.39 <0.13 <0.38 36 14

DG-N13 (D) 3 0.5-1 DG-N13 (D)S-0.5-1 1/10/2019 1.7 J 6.7 J 150 0.55 J 0.40 J 21 14 79 95 0.076 0.75 J 27 J 2.7 J <0.19 <0.56 73 140
DG-N14 3 0.5-1 DG-N14S-0.5-1 1/14/2019 6.8 95 120 0.22 J 1.4 37 17 250 510 0.26 1.7 31 1.2 J <0.16 1.7 110 350
DG-N14 3 3.5-4 DG-N14S-3.5-4 1/14/2019 1.5 15 160 0.66 <0.034 58 14 31 7.9 0.12 <0.18 73 <0.42 <0.18 0.50 J 81 71
DG-N15 3 0.5-1 DG-N15S-0.5-1 12/21/2018 2.9 110 95 0.78 0.40 J 150 21 62 60 22 0.79 J 180 <0.50 <0.17 <0.48 59 87
DG-N15 3 3.5-4 DG-N15S-3.5-4 12/21/2018 3.5 39 110 0.79 0.26 J 210 28 32 9.5 9.0 0.75 J 380 1.5 J <0.11 <0.32 75 56
DG-N6 3 0.5-1 DG-N6S-0.5-1 12/19/2018 5.0 19 79 0.13 J 6.0 55 10 1,100 940 0.32 8.3 47 2.2 J 1.0 <0.52 43 750
DG-N6 3 3.5-4 DG-N6S-3.5-4 12/19/2018 8.9 9.0 320 0.21 J 0.95 17 3.5 300 1,600 0.55 1.6 J 13 1.8 J 2.0 1.2 J 11 770
DG-N7 3 0.5-1 DG-N7S-0.5-1 12/18/2018 0.87 J 10 15 <0.12 <0.046 11 15 96 17 0.067 0.57 J 6.1 <0.56 <0.19 <0.54 100 77
DG-N7 3 3.5-4 DG-N7S-3.5-4 12/18/2018 1.1 J 100 58 <0.083 0.58 15 15 120 290 0.072 0.17 J 15 <0.38 0.17 J <0.37 100 200
DG-N8 3 0.5-1 DG-N8S-0.5-1 1/15/2019 11 140 1,400 1.4 4.3 100 27 610 1,300 0.42 6.0 170 3.7 J 0.77 J 0.36 J 140 1,700
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-N8 3 3.5-4 DG-N8S-3.5-4 1/15/2019 2.5 J 11 J 100 J 1.7 J 0.23 J 43 J 20 110 35 J 0.047 1.0 J 36 J 1.8 J <0.12 0.44 J 95 72
DG-N8 (D) 3 3.5-4 DG-N8 (D)S-3.5-4 1/15/2019 1.3 J 4.1 J 34 J 0.11 J <0.029 UJ 17 J 12 75 16 J 0.035 <0.15 UJ 15 J 0.54 J <0.12 <0.34 UJ 89 51

DG-N9 3 0.5-1 DG-N9S-0.5-1 1/10/2019 1.5 32 49 <0.080 0.24 J 36 12 110 170 0.3 0.38 J 32 1.2 J <0.12 1.4 75 110
DG-N9 3 3.5-4 DG-N9S-3.5-4 1/10/2019 1.9 140 63 0.67 <0.036 48 16 54 26 0.18 0.20 J 38 2.0 J <0.15 0.61 J 50 110
DG-O10 3 0.5-1 DG-O10S-0.5-1 1/14/2019 2,500 J 97 J 92 J 0.45 2.0 J 25 J 7.6 J 1,800 17,000 0.11 J 2.2 J 35 J 1.8 J 6.3 <1.5 22 J 600 J
DG-O10 3 3.5-4 DG-O10S-3.5-4 1/14/2019 4.5 J- 13 J 100 J 0.9 0.64 44 15 640 180 0.19 0.47 J 48 J- 2.4 J <0.13 <0.39 49 J- 300

DG-O10 (D) 3 0.5-1 DG-O10 (D)S-0.5-1 1/14/2019 4,300 J 57 J 24 J 0.5 4.8 J 50 J 13 J 1,300 14,000 0.053 J 5.2 J 77 J 10 J 8.2 <1.7 12 J 2,800 J
DG-O11 3 0.5-1 DG-O11S-0.5-1 1/10/2019 1.3 9.4 39 0.34 <0.031 32 14 53 68 0.049 0.21 J 46 1.0 J <0.13 1.4 84 71
DG-O11 3 3.5-4 DG-O11S-3.5-4 1/10/2019 12 59 140 <0.11 4.3 71 11 680 2,000 0.39 1.1 J 61 4.0 0.17 J 1.3 J 68 570
DG-O12 3 0.5-1 DG-O12S-0.5-1 1/14/2019 8.4 25 100 0.24 J 1.1 36 11 150 730 0.24 1.1 J 46 0.73 J <0.20 <0.58 59 320
DG-O12 3 3.5-4 DG-O12S-3.5-4 1/14/2019 59 24 240 0.49 3.8 39 15 6,800 3,700 0.17 2.5 45 6.6 J 1.8 J <2.2 65 1,700
DG-O13 3 0.5-1 DG-O13S-0.5-1 12/21/2018 880 140 510 0.42 J 2.8 78 26 5,900 19,000 0.11 5.1 J 270 <1.6 4.2 <1.5 49 990
DG-O13 3 3.5-4 DG-O13S-3.5-4 12/21/2018 12 15 110 0.89 1.6 42 11 250 910 0.28 2.0 37 <0.56 <0.19 <0.54 69 350
DG-O14 3 0.5-1 DG-O14S-0.5-1 1/14/2019 0.35 J 2.4 54 <0.079 0.079 J 14 14 140 130 0.17 0.49 J 12 <0.36 <0.12 1.2 100 88
DG-O14 3 3.5-4 DG-O14S-3.5-4 1/14/2019 2.1 8.5 130 0.8 <0.035 150 23 56 61 0.22 0.66 J 130 1.2 J <0.14 <0.41 63 140
DG-O15 3 0.5-1 DG-O15S-0.5-1 1/10/2019 2.4 75 170 J- 0.37 J+ 0.044 J 210 29 34 J+ 11 17 0.53 J 300 1.5 J <0.18 <0.51 81 J+ 62
DG-O15 3 3.5-4 DG-O15S-3.5-4 1/10/2019 0.44 J 4.6 84 0.22 J 0.056 J 73 J 8 15 J 20 0.26 J- 0.67 J 36 J 0.62 J <0.12 <0.35 38 77
DG-O15 3 7.5-8 DG-O15S-7.5-8 1/10/2019 0.31 J 1.5 J 49 0.21 0.038 J 45 8.1 7.1 3.5 0.032 0.21 J 25 0.40 J <0.11 <0.30 32 18

DG-O15 (D) 3 3.5-4 DG-O15 (D)S-3.5-4 1/10/2019 <0.23 UJ 4.5 69 0.20 J 0.041 J 160 J 13 27 J 20 0.33 0.57 J 92 J 1.9 J <0.14 <0.40 48 75
DG-O7 3 0.5-1 DG-O7S-0.5-1 1/8/2019 <0.24 0.93 34 <0.096 <0.036 8.1 11 97 1.2 0.069 <0.19 3.9 0.6 <0.15 1.5 110 36
DG-O7 3 3.5-4 DG-O7S-3.5-4 1/8/2019 0.42 1.5 32 <0.083 <0.032 19 12 94 5.9 0.076 <0.16 11 0.64 <0.13 1.5 110 38
DG-O8 3 0.5-1 DG-O8S-0.5-1 1/29/2019 2.2 110 62 0.20 J 0.78 17 10 180 330 0.23 <0.25 19 0.64 J <0.20 <0.56 R 74 200
DG-O8 3 3.5-4 DG-O8S-3.5-4 1/29/2019 <0.24 1.3 J 41 <0.092 <0.035 44 6.2 5.7 2.8 0.011 J <0.18 29 <0.43 <0.14 <0.41 R 34 17
DG-O9 3 0.5-1 DG-O9S-0.5-1 12/20/2018 0.44 J 1.1 J 34 <0.089 <0.034 7.3 12 100 27 0.067 <0.18 7.0 <0.41 <0.14 <0.40 83 49
DG-O9 3 3.5-4 DG-O9S-3.5-4 12/20/2018 2.8 15 61 0.8 <0.044 37 12 31 34 0.037 <0.23 27 <0.53 <0.18 <0.51 46 230
DG-P10 3 0.5-1 DG-P10S-0.5-1 1/14/2019 1.0 J 5.7 81 0.72 0.59 40 8.0 110 300 0.089 0.59 J 31 <0.47 <0.16 <0.46 72 130
DG-P10 3 3.5-4 DG-P10S-3.5-4 1/14/2019 1.8 3.1 U 78 0.27 J 0.10 J 46 8.5 7.9 11 0.13 0.47 J 37 1.3 J <0.16 <0.45 47 43
DG-P11 3 0.5-1 DG-P11S-0.5-1 12/20/2018 1.6 1.3 J 48 <0.069 0.27 U 60 6.3 25 76 0.15 <0.14 63 <0.32 <0.11 <0.31 26 37
DG-P12 3 0.5-1 DG-P12S-0.5-1 1/14/2019 10 6.0 86 0.12 J 0.92 30 3.2 260 1,600 0.16 0.54 J 17 1.0 J 0.13 J <0.30 15 240
DG-P12 3 3.5-4 DG-P12S-3.5-4 1/14/2019 28 9.6 130 0.30 J 0.21 J 29 7.5 860 1,000 0.29 1.7 67 1.5 J <0.16 <0.45 94 140
DG-P13 3 0.5-1 DG-P13S-0.5-1 1/10/2019 1.0 J 1.4 J 37 0.17 J 0.26 J 18 11 110 150 0.038 0.52 J 7.4 1.6 J <0.17 <0.48 110 110
DG-P13 3 3.5-4 DG-P13S-3.5-4 1/10/2019 3.6 16 72 0.84 2.3 J 32 18 300 J 790 J 0.053 1.2 J 47 2.0 J <0.17 0.85 J 41 330

DG-P13 (D) 3 3.5-4 DG-P13 (D)S-3.5-4 1/10/2019 3.0 15 53 0.87 0.72 J 37 16 150 J 200 J 0.079 1.1 J 46 2.5 J <0.14 <0.40 UJ 43 310
DG-P14 3 0.5-1 DG-P14S-0.5-1 1/14/2019 200 35 94 0.13 J 0.28 J 21 14 1,200 3,200 0.19 0.48 J 24 <0.53 0.60 J 1.3 J 96 240
DG-P14 3 3.5-4 DG-P14S-3.5-4 1/14/2019 4.7 14 1,100 1.4 0.62 J 140 19 220 920 J 3.4 1.7 J 130 <0.83 1.0 J 0.93 J 86 550

DG-P14 (D) 3 3.5-4 DG-P14 (D)S-3.5-4 1/14/2019 4.0 19 1,500 1.9 0.63 J 110 19 300 2,500 J 3.0 4.5 J 110 <1.0 0.48 J <0.97 UJ 120 610
DG-P15 3 0.5-1 DG-P15S-0.5-1 12/21/2018 2.4 12 71 0.84 0.68 32 15 220 250 0.35 0.77 J 40 <0.53 <0.18 <0.51 88 160
DG-P15 3 3.5-4 DG-P15S-3.5-4 12/21/2018 1.9 U 3.7 48 1.2 0.31 J 440 39 62 13 0.1 1.1 J 480 0.80 J <0.19 <0.54 95 84
DG-P7 3 0.5-1 DG-P7S-0.5-1 12/18/2018 2.8 20 130 <0.10 7.3 38 9.6 870 1,900 0.16 4.5 45 0.62 J 3.6 <0.45 68 760
DG-P7 3 3.5-4 DG-P7S-3.5-4 12/18/2018 0.48 J 0.98 J 32 <0.12 0.12 J 13 12 130 13 0.051 0.28 J 5.2 <0.56 <0.19 <0.54 110 58
DG-P7 3 8.5-9 DG-P7S-8.5-9 12/18/2018 0.64 J 5.5 39 0.26 J 0.070 J 56 6.8 25 29 0.22 0.77 J 44 0.58 J <0.17 <0.50 47 72
DG-P8 3 0.5-1 DG-P8S-0.5-1 12/18/2018 0.90 J 18 68 <0.13 0.59 18 12 160 490 0.068 0.35 J 10 <0.59 <0.20 <0.57 120 120
DG-P8 3 3.5-4 DG-P8S-3.5-4 12/18/2018 0.65 J 2.4 41 <0.079 <0.030 47 4.6 6.7 1.1 J 0.47 <0.16 35 <0.36 <0.12 <0.35 40 19
DG-P9 3 0.5-1 DG-P9S-0.5-1 11/21/2018 0.56 J 0.79 J 26 J <0.13 0.12 J 11 J 13 J 94 6.4 0.038 J- <0.25 5.5 0.69 J 0.96 U <0.56 110 J 45
DG-P9 3 3.5-4 DG-P9S-3.5-4 11/21/2018 5.4 19 33 1.1 0.57 28 13 41 64 0.19 0.39 J 38 <0.59 0.99 U <0.57 45 520

DG-Q10 3 0.5-1 DG-Q10S-0.5-1 1/14/2019 <0.47 6.6 73 0.33 0.20 J 9.1 5.9 52 58 0.039 0.49 J 9.4 <0.85 <0.11 1.1 J 41 49
DG-Q10 3 3.5-4 DG-Q10S-3.5-4 1/14/2019 1.3 2.3 110 0.83 0.085 J 83 22 9.4 4.9 0.054 0.55 J 45 0.74 J <0.10 <0.29 50 29
DG-Q11 3 0.5-1 DG-Q11S-0.5-1 1/10/2019 3.1 9.1 75 <0.081 0.18 J 21 13 170 420 0.14 0.51 J 17 1.5 J <0.13 1.3 J 84 140
DG-Q11 3 3.5-4 DG-Q11S-3.5-4 1/10/2019 2.5 14 47 0.72 <0.045 37 18 77 48 0.093 <0.23 43 2.1 J <0.18 <0.52 47 98

DG-Q11 (D) 3 0.5-1 DG-Q11 (D)S-0.5-1 1/10/2019 4.2 7.5 55 <0.12 0.13 J 16 11 130 430 0.16 <0.23 UJ 13 1.2 J <0.18 1.1 J 71 110
DG-Q12 3 0.5-1 DG-Q12S-0.5-1 1/14/2019 3.4 6.2 23 0.15 J 0.35 J 17 4.7 180 380 0.28 0.69 J 27 0.52 J <0.15 <0.43 21 77
DG-Q12 3 3.5-4 DG-Q12S-3.5-4 1/14/2019 0.55 J 2.7 J 25 0.28 J <0.049 16 14 92 17 0.044 0.53 J 13 1.3 J <0.20 <0.57 91 73
DG-Q13 3 0.5-1 DG-Q13S-0.5-1 12/21/2018 1.2 2.3 U 26 1.3 0.32 22 14 150 170 0.056 1.2 10 1.1 J <0.12 <0.33 100 76
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-Q13 3 3.5-4 DG-Q13S-3.5-4 12/21/2018 2.3 2.7 U 330 1.8 0.32 J 67 34 82 19 0.2 0.91 J 48 2.3 J <0.14 <0.39 140 52
DG-Q14 3 0.5-1 DG-Q14S-0.5-1 1/14/2019 6.3 6.6 110 0.21 J 1.2 44 9.9 320 680 0.18 1.8 J 34 <0.56 <0.19 <0.54 66 400
DG-Q14 3 3.5-4 DG-Q14S-3.5-4 1/14/2019 0.80 J 2.0 88 0.36 <0.025 71 10 15 5.0 0.026 <0.13 36 <0.31 <0.10 1.0 74 36
DG-Q15 3 0.5-1 DG-Q15S-0.5-1 1/11/2019 5.8 J 3.4 51 0.19 J <0.039 9.0 J 13 330 J 3,300 J 0.054 J 0.52 J 11 J 1.4 J <0.16 1.4 J 82 84
DG-Q15 3 3.5-4 DG-Q15S-3.5-4 1/11/2019 6.8 11 450 0.64 0.5 57 11 170 270 0.12 1.1 J 41 2.7 J <0.14 1.0 J 73 130
DG-Q15 3 7.5-8 DG-Q15S-7.5-8 1/11/2019 0.46 J 1.4 J 64 0.16 J <0.030 39 2.7 4.5 4.4 0.0055 J 0.21 J 7.9 <0.36 <0.12 0.51 J 26 10

DG-Q15 (D) 3 0.5-1 DG-Q15 (D)S-0.5-1 1/11/2019 3.2 J 4.1 79 0.15 J <0.039 28 J 12 160 J 330 J 0.093 J 0.40 J 23 J 1.8 J <0.16 0.82 J 68 91
DG-Q16 3 0.5-1 DG-Q16S-0.5-1 1/14/2019 2.1 120 81 0.56 0.49 87 20 110 110 1.2 0.30 J 96 1.1 J <0.15 0.93 J 75 150
DG-Q16 3 3.5-4 DG-Q16S-3.5-4 1/14/2019 2.7 4.0 110 0.36 <0.034 260 28 46 4.6 0.1 0.25 J 290 <0.41 <0.14 1.1 J 91 57
DG-Q8 3 0.5-1 DG-Q8S-0.5-1 1/15/2019 12 23 160 0.62 3.3 97 15 1,000 780 0.23 9.5 85 7.0 <0.34 1.7 J 71 780
DG-Q8 3 3.5-4 DG-Q8S-3.5-4 1/15/2019 2.6 4.8 67 0.44 0.27 J 20 9.2 97 150 0.16 0.55 J 18 0.50 J <0.12 0.44 J 66 140
DG-Q9 3 0.5-1 DG-Q9S-0.5-1 12/20/2018 1.9 12 49 <0.066 0.52 22 7.7 97 280 0.52 0.19 J 20 <0.30 <0.10 <0.29 53 130
DG-Q9 3 3.5-4 DG-Q9S-3.5-4 12/20/2018 36 380 86 0.35 1.1 95 13 620 1,500 2.7 0.56 J 100 <0.38 0.53 J 1.7 54 230
DG-R10 3 0.5-1 DG-R10S-0.5-1 1/29/2019 0.75 J 7.2 J 130 0.38 J <0.10 95 15 26 45 0.053 <0.53 59 <1.3 0.51 J <1.2 R 83 100
DG-R10 3 3.5-4 DG-R10S-3.5-4 1/29/2019 4.1 21 51 0.86 <0.039 28 16 33 36 0.052 0.34 J 29 <0.47 <0.16 <0.45 R 33 91
DG-R11 3 0.5-1 DG-R11S-0.5-1 12/20/2018 1.0 J 120 50 <0.12 <0.044 57 8.3 12 6.4 0.036 <0.23 29 0.63 J <0.18 <0.52 59 23
DG-R11 3 3.5-4 DG-R11S-3.5-4 12/20/2018 1.8 41 51 0.48 0.26 U 27 15 44 50 0.045 0.25 J 33 <0.32 <0.11 <0.31 32 87
DG-R11 3 7.5-8 DG-R11S-7.5-8 12/20/2018 0.90 J 4.6 27 0.24 J <0.033 49 8.4 23 6.1 0.048 0.57 J 45 0.49 J <0.13 <0.38 37 50
DG-R12 3 0.5-1 DG-R12S-0.5-1 1/28/2019 7.5 6.7 78 0.11 J 1.2 37 11 630 1,200 0.41 0.86 J 30 3.3 U 0.21 J <0.47 U 62 450
DG-R12 3 3.5-4 DG-R12S-3.5-4 1/28/2019 0.52 J 3.3 U 200 0.26 J 0.29 J 60 21 32 9.7 0.19 <0.21 U 36 3.3 U <0.17 U <0.48 U 120 70
DG-R13 3 0.5-1 DG-R13S-0.5-1 1/28/2019 54 7.9 110 0.47 0.20 J 28 13 490 1,100 0.066 1.0 J 37 <0.52 0.23 J <0.50 R 49 130
DG-R13 3 3.5-4 DG-R13S-3.5-4 1/28/2019 1.6 U 1.1 J 170 0.33 U <0.041 64 17 27 13 0.17 <0.21 28 0.71 J <0.17 0.85 R 130 44
DG-R14 3 0.5-1 DG-R14S-0.5-1 1/28/2019 <0.32 U 2.0 J 80 0.19 J 0.49 U 53 10 J 89 59 0.18 J <0.25 U 69 <0.58 U <0.20 U <0.56 U 30 J 50
DG-R14 3 3.5-4 DG-R14S-3.5-4 1/28/2019 <0.29 UJ 1.4 J 74 0.15 J 0.43 U 50 8.3 J 38 44 0.12 J <0.22 U 62 <0.52 U <0.18 U 1.7 U 22 J 53

DG-R14 (D) 3 0.5-1 DG-R14 (D)S-0.5-1 1/28/2019 <0.26 U 3.9 J 120 0.16 J 0.31 J 59 18 J 54 56 0.077 J <0.20 U 68 <0.47 U <0.16 U <0.46 U 65 J 60
DG-R15 3 0.5-1 DG-R15S-0.5-1 12/21/2018 9.9 4.1 240 <0.098 2.9 19 3.1 1,300 960 0.15 0.60 J 18 <0.45 0.49 J <0.44 10 480
DG-R15 3 3.5-4 DG-R15S-3.5-4 12/21/2018 2.0 U 4.0 U 160 <0.13 1.2 14 2.7 90 610 0.18 0.40 J 9.5 <0.59 <0.20 <0.57 8.7 310
DG-R16 3 0.5-1 DG-R16S-0.5-1 1/28/2019 5.6 17 73 0.19 J 0.78 26 13 450 520 2.1 0.31 J 38 <0.57 U <0.19 U 1.9 U 85 190
DG-R16 3 19.5-20 DG-R16S-19.5-20 1/28/2019 1.6 U 0.98 J 74 0.15 J 0.41 U 52 8.6 9.9 3.5 0.022 <0.21 U 32 <0.49 U <0.16 U 1.6 U 46 23
DG-R16 3 3.5-4 DG-R16S-3.5-4 1/28/2019 1.9 U 56 86 0.47 0.46 U 140 16 42 40 9.3 <0.24 U 170 0.67 J <0.19 U <0.54 U 54 55
DG-R8 3 0.5-1 DG-R8S-0.5-1 1/29/2019 <0.29 <0.30 34 0.29 J <0.044 9.4 9.9 110 2.9 0.082 <0.22 4.6 <0.53 <0.18 <0.51 R 84 37
DG-R8 3 3.5-4 DG-R8S-3.5-4 1/29/2019 0.36 J 1.6 J 29 0.16 J <0.027 6.7 5.1 73 220 0.062 <0.14 2.7 <0.33 0.12 J <0.32 R 51 99
DG-R9 3 0.5-1 DG-R9S-0.5-1 1/22/2019 2.1 41 44 <0.086 0.29 J 17 13 96 120 0.15 0.21 J 63 0.56 J <0.13 <0.38 25 77
DG-R9 3 3.5-4 DG-R9S-3.5-4 1/22/2019 0.87 J 240 96 0.47 0.20 J 86 16 38 15 3.4 <0.26 120 <0.60 <0.20 <0.58 59 70
DG-S10 3 0.5-1 DG-S10S-0.5-1 1/14/2019 0.57 J 5 12 0.093 J 0.12 J 8.9 1.6 32 110 0.031 1.1 J 9.5 0.59 J <0.13 <0.39 5.4 27
DG-S10 3 3.5-4 DG-S10S-3.5-4 1/14/2019 4.2 8.5 68 0.12 J 1.3 24 4.8 340 820 0.21 1.0 J 30 <0.57 <0.19 <0.55 20 480
DG-S11 3 0.5-1 DG-S11S-0.5-1 1/10/2019 0.37 J 1.2 J 55 <0.086 <0.033 9.7 7.4 37 39 0.049 <0.17 3.1 <0.39 <0.13 1.0 J 53 48
DG-S11 3 3.5-4 DG-S11S-3.5-4 1/10/2019 26 31 100 0.34 J 0.34 J 22 13 1,600 1,300 2.3 3.6 120 5.5 J <0.29 <0.82 75 130
DG-S12 3 0.5-1 DG-S12S-0.5-1 1/14/2019 <0.30 4.7 160 0.36 0.10 J 81 20 34 9.1 0.097 0.53 J 92 <0.55 UJ <0.18 <0.53 87 53
DG-S12 3 3.5-4 DG-S12S-3.5-4 1/14/2019 1.3 9.9 58 1.3 0.15 J 40 23 51 54 0.09 0.81 J 43 1.4 J <0.12 <0.35 48 100

DG-S12 (D) 3 0.5-1 DG-S12 (D)S-0.5-1 1/14/2019 <0.18 3.1 140 0.52 0.031 J 87 19 26 6.6 0.11 0.57 J 87 0.56 J <0.11 <0.32 69 42
DG-S13 3 0.5-1 DG-S13S-0.5-1 12/21/2018 <0.27 3.6 65 0.29 J 0.29 J 66 17 35 58 0.066 0.62 J 62 <0.49 <0.16 <0.47 64 58
DG-S13 3 3.5-4 DG-S13S-3.5-4 12/21/2018 0.57 J 2.7 J 62 0.24 J 0.37 96 23 44 8.3 0.097 0.76 J 80 <0.41 <0.14 <0.40 98 83
DG-S14 3 0.5-1 DG-S14S-0.5-1 1/14/2019 8.9 5.4 250 <0.081 1.1 53 10 1,100 1,200 1.1 1.9 58 0.85 J <0.13 0.46 J 40 300
DG-S14 3 3.5-4 DG-S14S-3.5-4 1/14/2019 1.5 J 8.9 67 0.89 <0.044 43 19 37 58 0.028 0.38 J 40 0.62 J <0.18 <0.51 52 190
DG-S15 3 0.5-1 DG-S15S-0.5-1 1/11/2019 130 21 48 <0.11 0.18 J 23 13 120,000 1,100 0.47 0.63 J 210 1.5 J 2.4 0.57 J 74 140
DG-S15 3 3.5-4 DG-S15S-3.5-4 1/11/2019 1.7 8.0 74 0.5 <0.039 74 17 53 37 0.15 J <0.20 UJ 81 1.1 J <0.16 <0.45 UJ 54 93
DG-S15 3 6-6.5 DG-S15S-6-6.5 1/11/2019 0.96 J 12 660 0.64 0.14 J 30 7.1 6,400 190 0.68 1.4 J 27 0.72 J 3.0 0.62 J 48 110

DG-S15 (D) 3 3.5-4 DG-S15 (D)S-3.5-4 1/11/2019 2.4 8.6 65 0.52 <0.035 71 16 59 29 0.075 J 0.54 J 77 1.0 J <0.14 0.64 J 57 80
DG-S16 3 0.5-1 DG-S16S-0.5-1 1/14/2019 23 18 120 0.43 1.2 83 24 2,800 4,700 14 J 1.8 110 1.6 J 0.30 J 0.72 J 77 430
DG-S16 3 3.5-4 DG-S16S-3.5-4 1/14/2019 7.3 20 840 1.4 0.68 J 71 16 230 1,200 2.4 3.6 46 1.8 J 0.57 J 1.1 J 91 620

DG-S16 (D) 3 0.5-1 DG-S16 (D)S-0.5-1 1/14/2019 19 19 180 0.42 1.3 74 21 1,800 3,400 2.5 J 2.1 110 1.2 J <0.16 UJ 0.63 J 67 450
DG-S17 3 0.5-1 DG-S17S-0.5-1 2/5/2019 5.0 J 570 84 0.21 J 0.45 J 71 J- 14 87 140 J+ 2.1 J- <0.25 85 J- 2.9 J <0.19 0.63 59 120
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Table 2: Metals Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-S17 3 3.5-4 DG-S17S-3.5-4 2/5/2019 1.7 J 52 48 0.69 <0.044 33 15 30 13 0.14 <0.23 31 1.9 J <0.18 0.69 44 92
DG-S9 3 0.5-1 DG-S9S-0.5-1 12/20/2018 1.8 3.3 67 <0.10 0.4 15 11 92 98 0.064 0.28 J 13 <0.48 <0.16 <0.46 74 130
DG-S9 3 3.5-4 DG-S9S-3.5-4 12/20/2018 <0.26 1.0 J 42 <0.10 <0.039 7.4 10 140 4 0.043 <0.20 9.7 0.81 J <0.16 <0.46 88 38
DG-S9 3 4.5-5 DG-S9S-4.5-5 12/20/2018 6.2 110 100 0.16 J 26 29 9.4 210 500 0.12 <0.24 36 <0.57 <0.19 <0.55 53 4,500

DG-T10 3 0.5-1 DG-T10S-0.5-1 1/14/2019 0.52 J 32 61 0.21 J <0.039 14 13 190 44 0.039 0.45 J 11 0.99 J <0.16 <0.46 120 50
DG-T10 3 3.5-4 DG-T10S-3.5-4 1/14/2019 1.2 110 79 0.7 0.18 J 120 20 67 27 0.71 0.60 J 150 1.7 J <0.10 <0.29 56 84
DG-T11 3 0.5-1 DG-T11S-0.5-1 12/21/2018 2.2 4.8 49 0.33 J 0.88 25 5.1 150 4,600 0.3 0.86 J 17 <0.57 <0.19 <0.55 28 270
DG-T11 3 3.5-4 DG-T11S-3.5-4 12/21/2018 8.1 4.3 43 0.65 0.55 36 7.7 1,000 550 0.37 0.64 J 24 <0.36 <0.12 <0.35 55 130
DG-T12 3 0.5-1 DG-T12S-0.5-1 1/14/2019 33 9.3 220 0.24 J 1.5 52 9.6 4,600 1,100 0.3 2.7 69 1.6 J 3.1 <0.56 53 550
DG-T12 3 3.5-4 DG-T12S-3.5-4 1/14/2019 1.2 J 8.1 160 0.47 0.45 J 95 15 150 91 2.5 0.85 J 130 <0.58 <0.20 <0.56 64 420
DG-T13 3 0.5-1 DG-T13S-0.5-1 1/10/2019 4.9 J 4.3 J 80 0.23 0.25 J 20 J 11 J 430 J 410 J 0.21 J 1.4 J 26 J 1.4 J <0.11 <0.33 87 110 J
DG-T13 3 3.5-4 DG-T13S-3.5-4 1/10/2019 0.70 J 2.9 71 J+ 0.12 J <0.034 71 J+ 7.9 12 6.3 0.2 0.18 J 50 J 1.0 J <0.14 0.65 J 46 25

DG-T13 (D) 3 0.5-1 DG-T13 (D)S-0.5-1 1/10/2019 15 J 19 J 120 <0.30 1.3 J 60 J 25 J 1,300 J 2,500 J 0.56 J 6.8 J 130 J <1.4 UJ <0.47 <1.3 66 310 J
DG-T14 3 0.5-1 DG-T14S-0.5-1 1/14/2019 2.5 3.8 110 0.22 0.67 200 25 64 210 0.25 0.39 J 400 0.48 J <0.11 0.49 J 40 360
DG-T14 3 3.5-4 DG-T14S-3.5-4 1/14/2019 4.5 2.2 J 71 0.12 J 0.99 360 34 85 170 0.28 0.16 J 650 1.1 J <0.12 0.75 J 38 160
DG-T15 3 0.5-1 DG-T15S-0.5-1 12/21/2018 2.6 3.5 U 45 0.38 0.29 J 380 33 25 61 2.4 0.42 J 530 <0.52 <0.18 <0.50 38 48
DG-T15 3 3.5-4 DG-T15S-3.5-4 12/21/2018 1.7 <0.28 49 0.5 0.20 J 490 53 30 5.6 0.054 0.53 J 880 0.75 J <0.17 <0.48 54 52
DG-T16 3 0.5-1 DG-T16S-0.5-1 1/24/2019 4.7 14 32 <0.12 0.65 35 8.9 140 280 0.15 0.39 J 24 1.1 J <0.19 <0.55 R 44 63
DG-T16 3 3.5-4 DG-T16S-3.5-4 1/24/2019 0.34 J 0.90 J 35 <0.11 0.040 J 20 7.1 48 18 0.058 <0.21 11 <0.49 <0.16 <0.47 R 51 25
DG-T17 3 0.5-1 DG-T17S-0.5-1 1/28/2019 1.2 J 4.2 J 140 <0.49 0.57 J 27 5.9 55 110 0.073 <0.96 26 2.6 J <0.75 13 R 34 110
DG-T17 3 3.5-4 DG-T17S-3.5-4 1/28/2019 0.81 J 23 J 68 J <0.13 0.39 J 13 J 9.0 J 120 95 J 0.091 0.37 J 11 J 1.2 J <0.19 39 R 99 J 71
DG-T17 3 7-7.5 DG-T17S-7-7.5 1/28/2019 2.3 J 12 400 0.90 J 2.1 34 8.2 2,300 J 3,300 J 1.2 1.3 J 26 <0.53 2.4 J 20 R 52 1,000 J

DG-T17 (D) 3 7-7.5 DG-T17 (D)S-7-7.5 1/28/2019 1.3 UJ 14 540 1.6 J 2.3 21 8.8 89 J 1,600 J 0.86 1.1 J 23 <0.39 0.51 J <0.38 R 51 450 J
DG-T9 3 0.5-1 DG-T9S-0.5-1 1/10/2019 <0.27 0.66 J 27 <0.11 0.12 J 8.6 12 110 20 0.054 0.22 J 4.4 0.78 J <0.16 1.4 J 100 76
DG-T9 3 3.5-4 DG-T9S-3.5-4 1/10/2019 <0.28 <0.29 20 <0.11 <0.042 7.8 7.1 81 2.2 0.038 <0.22 2.3 <0.51 <0.17 1.0 J 74 20

DG-U10 3 0.5-1 DG-U10S-0.5-1 1/14/2019 2.4 2.3 J 43 0.19 J 0.25 J 17 14 220 170 0.075 1.1 J 13 2.2 J <0.18 <0.52 110 130
DG-U10 3 3.5-4 DG-U10S-3.5-4 1/14/2019 30 32 150 0.31 0.76 27 10 1,400 1,500 0.15 1.5 62 2.1 J 0.50 J <0.44 94 320
DG-U11 3 0.5-1 DG-U11S-0.5-1 1/10/2019 34 11 68 <0.10 0.20 J 17 8.8 150 840 0.12 <0.20 12 <0.46 <0.16 1.3 J 65 120
DG-U11 3 3.5-4 DG-U11S-3.5-4 1/10/2019 1.6 J 8.7 130 0.61 0.46 35 11 34 94 0.16 <0.22 53 0.89 J <0.17 1.1 J 39 290
DG-U12 3 0.5-1 DG-U12S-0.5-1 1/28/2019 1.7 3.3 31 <0.10 U 0.26 J 10 8.2 110 110 0.093 <0.20 U 10 3.1 U <0.16 U <0.46 U 76 80
DG-U12 3 3.5-4 DG-U12S-3.5-4 1/28/2019 8.4 59 J 44 J 1.3 3.4 73 J 19 110 1,700 J 6.3 1.2 J 58 7.9 U <0.40 U <1.2 UJ 31 790

DG-U12 (D) 3 3.5-4 DG-U12 (D)S-3.5-4 1/28/2019 12 13 J 74 J 1.0 3.7 210 J 15 68 20,000 J 8.9 1.1 J 48 2.8 J <0.19 U <0.53 UJ 39 990
DG-U13 3 0.5-1 DG-U13S-0.5-1 12/21/2018 0.87 J 2.8 140 0.62 0.27 J 120 35 22 63 0.24 0.38 J 240 0.71 J <0.13 <0.37 41 62
DG-U13 3 3.5-4 DG-U13S-3.5-4 12/21/2018 1.4 <0.20 39 0.72 0.14 J 1200 98 22 3.4 0.056 0.80 J 1700 2.2 J <0.12 <0.34 45 31
DG-U14 3 0.5-1 DG-U14S-0.5-1 1/24/2019 0.57 J 2.4 J 28 0.21 J 0.062 J 18 6.5 19 21 0.045 <0.21 U 20 0.60 J <0.17 U <0.48 R 39 J 36
DG-U14 3 3.5-4 DG-U14S-3.5-4 1/24/2019 0.42 J 1.3 J 35 0.13 J 0.063 J 54 7.8 8.2 2.3 0.032 <0.23 22 <0.53 <0.18 <0.51 R 61 21

DG-U14 (D) 3 3.5-4 DG-U14 (D)S-3.5-4 1/24/2019 1.4 J 1.5 J 36 <0.079 UJ 0.29 J 51 6.5 8.4 1.6 0.021 <0.16 17 <0.36 0.15 J <0.35 R 55 18
DG-U15 3 3.5-4 DG-U15S-3.5-4 1/28/2019 1.1 J 2.6 J 27 <0.12 0.17 J 14 12 100 24 0.058 <0.23 8.4 <0.54 <0.18 34 R 84 54
DG-U15 3 8.5-9 DG-U15S-8.5-9 1/28/2019 1.6 J 7.1 55 0.43 0.18 J 28 13 26 8.1 0.11 <0.23 28 2.1 J <0.18 14 R 37 47
DG-U16 3 0.5-1 DG-U16S-0.5-1 1/24/2019 1.4 J 2.6 J 32 0.21 J 0.24 J 12 13 150 120 0.092 <0.21 10 0.81 J <0.17 <0.48 R 95 71
DG-U16 3 3.5-4 DG-U16S-3.5-4 1/24/2019 0.41 J 0.73 J 65 0.21 J 0.20 J 67 17 17 6.3 0.05 <0.15 27 <0.36 <0.12 <0.35 R 120 49
DG-U17 3 0.5-1 DG-U17S-0.5-1 1/24/2019 4.8 11 190 0.22 J 1.2 35 6.7 69 4,900 0.3 1.0 J 27 2.0 J <0.19 <0.54 R 48 200
DG-U17 3 0.5-1 DG-U17S-0.5-1 1/28/2019 1.1 J 3.5 63 0.20 J 0.42 14 5.2 72 160 0.24 0.83 J 16 <0.45 <0.15 <0.43 R 35 280
DG-U17 3 3.5-4 DG-U17S-3.5-4 1/24/2019 4.6 4.4 150 0.5 0.45 180 24 41 13 18 0.30 J 210 1.9 J <0.12 <0.35 R 79 65
DG-U18 3 0.5-1 DG-U18S-0.5-1 1/24/2019 1.6 38 78 0.44 0.73 60 12 52 130 0.32 0.56 J 56 0.65 J <0.15 <0.44 R 59 150
DG-U18 3 3.5-4 DG-U18S-3.5-4 1/24/2019 1.9 98 72 0.45 0.42 68 14 32 35 0.43 <0.20 53 0.98 J <0.15 <0.44 R 54 130
DG-V10 3 0.5-1 DG-V10S-0.5-1 1/14/2019 1.0 J 3.0 J 58 0.22 J 0.52 16 11 170 93 0.1 1.4 J 11 1.5 J <0.17 <0.48 110 190
DG-V10 3 3.5-4 DG-V10S-3.5-4 1/14/2019 12 22 84 0.36 0.60 J 22 13 590 950 0.17 3.3 94 3.7 J <0.28 <0.81 74 170
DG-V11 3 0.5-1 DG-V11S-0.5-1 12/21/2018 1.9 29 70 1.1 0.31 16 8.9 120 180 0.11 0.42 J 11 <0.34 <0.11 <0.33 85 94
DG-V11 3 3.5-4 DG-V11S-3.5-4 12/21/2018 10 15 570 1.1 1.3 54 8.9 210 1,800 0.056 1.2 37 <0.35 2.2 <0.34 48 780
DG-V12 3 0.5-1 DG-V12S-0.5-1 1/28/2019 1.0 J 3.6 U 30 <0.12 U 0.15 J 10 11 110 63 0.076 <0.23 U 10 3.6 U <0.18 U <0.52 U 72 55
DG-V12 3 3.5-4 DG-V12S-3.5-4 1/28/2019 <0.30 U 5.2 70 0.33 J 0.12 J 54 15 30 7.4 0.031 <0.23 U 33 3.6 U <0.18 U <0.53 U 52 47
DG-V13 3 0.5-1 DG-V13S-0.5-1 1/10/2019 4.2 7.1 66 0.25 J 0.36 J 36 8.7 120 360 0.097 0.76 J 33 0.59 J <0.16 <0.47 64 230
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-V13 3 3.5-4 DG-V13S-3.5-4 1/10/2019 2.4 5.4 63 0.24 J 0.37 43 7.7 120 280 0.086 0.67 J 36 0.89 J 0.42 J <0.40 64 120
DG-V13 3 7.5-8 DG-V13S-7.5-8 1/10/2019 1.8 6.2 100 0.66 <0.041 59 14 28 9.3 0.059 0.53 J 39 1.1 J <0.17 <0.48 59 59
DG-V14 3 0.5-1 DG-V14S-0.5-1 1/23/2019 <5.0 3.9 45 <0.25 0.51 20 9.9 120 390 0.2 <1.0 35 <1.7 <0.89 <5.0 77 190
DG-V14 3 3.5-4 DG-V14S-3.5-4 1/23/2019 <5.0 7.2 49 0.56 <0.25 38 10 42 6.4 0.027 <0.99 31 <1.7 <0.88 <5.0 56 47
DG-V15 3 0.5-1 DG-V15S-0.5-1 1/23/2019 10 U 11 120 0.28 J 1.1 38 11 270 1,800 0.037 1.1 J 77 <1.7 <0.89 <5.0 78 540
DG-V15 3 3.5-4 DG-V15S-3.5-4 1/23/2019 <5.0 1.6 J 65 0.63 0.32 J 87 24 31 2.7 0.031 <0.99 39 <1.7 <0.88 <5.0 170 52
DG-V16 3 0.5-1 DG-V16S-0.5-1 1/24/2019 1.4 J 1.5 J 35 0.27 J 0.29 J 12 8.9 110 71 0.086 0.29 J 12 <0.55 <0.19 <0.53 R 74 56
DG-V17 3 0.5-1 DG-V17S-0.5-1 1/28/2019 4.6 11 89 <0.11 2.9 24 12 140 640 0.1 0.23 J 26 3.2 J <0.17 30 R 77 2,300
DG-V17 3 3.5-4 DG-V17S-3.5-4 1/28/2019 1.9 J 3.3 J 64 <0.13 UJ 0.27 J 33 18 47 14 J 0.028 J <0.26 21 1.2 J <0.20 32 R 81 62 J
DG-V17 3 9.5-10 DG-V17S-9.5-10 1/28/2019 6.7 13 460 0.49 2.0 37 11 440 4,900 1.0 1.5 J 39 2.4 J 2.9 19 R 50 2,100

DG-V17 (D) 3 3.5-4 DG-V17 (D)S-3.5-4 1/28/2019 1.5 J 4.8 J 70 0.16 J 0.29 J 37 17 49 34 J 0.048 J <0.21 24 1.2 J <0.17 27 R 69 120 J
DG-V18 3 0.5-1 DG-V18S-0.5-1 1/24/2019 1.2 U 2.4 52 <0.078 0.16 J 9.7 5.6 29 22 0.073 <0.15 15 0.59 J <0.12 <0.35 R 39 40
DG-V18 3 3.5-4 DG-V18S-3.5-4 1/24/2019 0.55 J 34 33 0.075 J 0.087 J 8.7 9.5 97 1.2 0.049 <0.14 2.8 <0.33 <0.11 <0.32 R 92 32

DG-AA10 4 0.5-1 DG-AA10S-0.5-1 1/29/2019 2.2 2.9 47 <0.080 0.47 9.3 8.1 120 150 0.069 0.24 J 7.7 <0.37 <0.12 0.8 71 84
DG-AA10 4 3.5-4 DG-AA10S-3.5-4 1/29/2019 45 20 1,400 0.35 J 4.2 51 5.8 880 11,000 0.61 <0.50 41 3.4 J 11 <1.1 29 3,400
DG-AA11 4 0.5-1 DG-AA11S-0.5-1 1/29/2019 0.38 J 0.35 J 7.8 <0.079 0.077 J 18 10 51 3.7 0.076 <0.16 7.5 <0.37 <0.12 <0.35 R 67 36
DG-AA11 4 3.5-4 DG-AA11S-3.5-4 1/29/2019 <0.21 0.48 J 19 <0.084 0.052 J 9.0 11 88 22 0.066 0.35 J 4.1 <0.39 <0.13 <0.37 R 93 55
DG-AA12 4 0.5-1 DG-AA12S-0.5-1 1/25/2019 9.8 4.9 48 <0.077 0.62 21 12 390 710 1.3 0.26 J 21 2.4 U <0.12 <0.34 91 120
DG-AA12 4 3.5-4 DG-AA12S-3.5-4 1/25/2019 2.4 5.2 61 <0.11 0.68 35 12 170 620 1.8 <0.22 48 3.4 U <0.17 <0.50 70 160
DG-AA13 4 0.5-1 DG-AA13S-0.5-1 1/24/2019 2.9 1.6 J 27 <0.083 0.34 11 7.7 200 150 0.11 <0.16 11 0.39 J <0.13 1.0 R 75 49
DG-AA13 4 3.5-4 DG-AA13S-3.5-4 1/24/2019 1.7 U 1.8 J 14 <0.11 0.21 J 9.6 17 89 31 0.049 <0.21 8.2 <0.50 <0.17 <0.48 R 100 57
DG-AA14 4 0.5-1 DG-AA14S-0.5-1 1/24/2019 1.6 J 3.1 J 54 <0.12 0.93 17 3.7 83 190 0.095 1.1 J 10 <0.54 0.28 J <0.52 R 36 110
DG-AA14 4 3.5-4 DG-AA14S-3.5-4 1/24/2019 1.3 J 4.0 57 <0.11 0.63 21 5.4 130 220 0.32 0.89 J 15 0.50 J 0.25 J <0.49 R 49 150
DG-AA15 4 0.5-1 DG-AA15S-0.5-1 1/22/2019 1.7 3.6 38 0.13 J 0.26 J 27 5.5 74 120 0.19 0.20 J 26 <0.43 <0.15 <0.42 36 53
DG-AA16 4 0.5-1 DG-AA16S-0.5-1 1/24/2019 3.5 3.4 J 59 <0.12 0.67 19 5.7 160 180 0.058 0.50 J 69 <0.57 <0.19 0.96 R 93 94
DG-AA16 4 3.5-4 DG-AA16S-3.5-4 1/24/2019 92 23 48 <0.078 0.6 20 3.5 490 2,500 0.065 0.43 J 42 <0.36 0.13 J 0.64 R 48 73
DG-AA17 4 0.5-1 DG-AA17S-0.5-1 2/5/2019 0.59 J 2.6 63 0.19 J <0.030 23 9.7 40 28 0.059 0.63 J 30 1.1 J <0.12 0.46 44 42
DG-AA17 4 3.5-4 DG-AA17S-3.5-4 2/5/2019 2.9 7.4 88 <0.12 2.8 37 16 250 300 0.35 3.3 30 2.7 J 0.44 J 2.1 91 830
DG-AA18 4 0.5-1 DG-AA18S-0.5-1 1/23/2019 <5.0 6.9 94 0.32 J 0.31 J 32 7.7 47 100 0.08 <1.0 31 <1.7 <0.89 <5.0 37 89
DG-AA18 4 3.5-4 DG-AA18S-3.5-4 1/23/2019 10 U 6.2 100 <0.25 UJ 0.59 210 5.2 180 330 0.18 <1.0 55 <1.7 <0.89 <5.0 48 170

DG-AA18 (D) 4 3.5-4 DG-AA18 (D)S-3.5-4 1/23/2019 10 U 8.1 110 0.29 J 0.76 160 6.8 170 390 0.21 <1.0 53 <1.7 <0.89 <5.0 49 190
DG-AA19 4 0.5-1 DG-AA19S-0.5-1 1/24/2019 0.76 J 2.2 J 23 <0.10 0.15 J 33 6.9 9.4 5.2 0.026 0.21 J 30 0.94 J <0.16 <0.46 34 30
DG-AA19 4 3.5-4 DG-AA19S-3.5-4 1/24/2019 0.60 J 3.9 92 <0.12 0.11 J 140 17 31 27 0.83 <0.23 120 <0.54 <0.18 <0.52 R 58 70
DG-AA19 4 8.5-9 DG-AA19S-8.5-9 1/24/2019 1.6 J 9.2 71 0.62 0.089 J 64 11 28 10 0.029 <0.25 25 <0.58 <0.19 <0.56 R 61 37
DG-AB10 4 0.5-1 DG-AB10S-0.5-1 1/29/2019 210 J 25 J 130 J <0.25 2.4 J 34 J 11 670 J 5,200 6.9 J 1.5 J 34 J 3.3 J 0.83 J <1.1 52 840 J
DG-AB10 4 3.5-4 DG-AB10S-3.5-4 1/29/2019 9.1 12 500 0.43 1.8 41 8.7 3,500 1,100 0.41 0.56 J 34 2.8 J 4.3 <0.43 39 940

DG-AB10 (D) 4 0.5-1 DG-AB10 (D)S-0.5-1 1/29/2019 1.2 J 0.52 J 33 J <0.075 0.30 J 14 J 7.9 110 J 67 0.031 J 0.18 J 3.7 J 0.59 J <0.12 UJ <0.33 62 47 J
DG-AB11 4 0.5-1 DG-AB11S-0.5-1 1/28/2019 1.5 U 3.0 U 24 <0.096 U 0.37 16 13 89 65 0.097 2.0 11 <0.44 U <0.15 U <0.43 U 87 73
DG-AB11 4 3.5-4 DG-AB11S-3.5-4 1/28/2019 4.1 9.1 74 <0.11 U 0.83 21 11 160 590 0.53 0.47 J 18 <0.49 U <0.16 U <0.47 U 84 200
DG-AB12 4 0.5-1 DG-AB12S-0.5-1 1/25/2019 6.4 11 150 <0.091 2.5 71 13 570 830 0.61 5.3 72 <0.42 <0.14 <0.41 70 260
DG-AB12 4 3.5-4 DG-AB12S-3.5-4 1/25/2019 250 J 38 J 170 J <0.20 2.2 55 J 16 J 4,400 J 4,200 J 0.36 1.6 J 81 J 6.1 U 1.6 <0.88 67 J 930 J
DG-AB13 4 0.5-1 DG-AB13S-0.5-1 1/22/2019 540 22 180 <0.23 1.8 76 19 3,000 7,400 0.35 6.2 170 3.2 J <0.36 <1.0 74 1,300
DG-AB13 4 13.5-14 DG-AB13S-13.5-14 1/22/2019 2.3 8.9 35 0.42 0.20 J 25 10 44 62 0.0070 J 1.1 J 40 <0.52 <0.18 0.79 J 41 84
DG-AB13 4 3.5-4 DG-AB13S-3.5-4 1/22/2019 37 J 12 J 30 <0.10 0.25 J 19 3.0 120 J 480 J 0.028 <0.20 23 J <0.47 <0.16 <0.45 10 100 J

DG-AB13 (D) 4 3.5-4 DG-AB13 (D)S-3.5-4 1/22/2019 15 J 3.4 J 22 <0.10 0.12 J 14 1.9 43 J 160 J 0.02 <0.20 13 J <0.47 <0.16 <0.45 8.2 35 J
DG-AB14 4 0.5-1 DG-AB14S-0.5-1 1/31/2019 4.4 3.0 J 64 0.43 0.23 J 13 6.8 130 270 0.031 0.73 J 99 3.9 U <0.20 <0.56 R 130 76
DG-AB14 4 3.5-4 DG-AB14S-3.5-4 1/31/2019 8.4 6.3 35 J 0.38 U 1.7 J 15 5.8 220 950 0.034 J 0.29 J 77 3.8 U <0.19 <0.55 R 67 72

DG-AB14 (D) 4 3.5-4 DG-AB14 (D)S-3.5-4 1/31/2019 8.6 5.0 120 J 0.34 U 0.55 J 14 5.2 170 640 0.015 J 0.26 J 73 3.4 U <0.17 <0.49 R 70 68
DG-AB15 4 0.5-1 DG-AB15S-0.5-1 2/1/2019 3.5 J- 6.7 U 90 J 0.32 J 1.1 14 5.3 110 J 280 J 0.51 J- 0.93 J 46 J <1.0 <0.34 <0.97 R 56 J 130 J+
DG-AB15 4 3.5-4 DG-AB15S-3.5-4 2/1/2019 0.78 J 2.5 U 100 0.37 0.067 J 61 8.4 13 5.0 0.0088 J <0.16 21 <0.38 <0.13 <0.36 R 70 28
DG-AC10 4 0.5-1 DG-AC10S-0.5-1 1/29/2019 2.7 3.8 150 <0.079 1.6 16 11 210 180 0.1 3.5 9.7 0.49 J 0.13 J 0.55 63 440
DG-AC10 4 3.5-4 DG-AC10S-3.5-4 1/29/2019 0.40 J <0.25 31 <0.094 0.054 J 7.5 8.5 110 29 0.061 <0.19 2.8 <0.43 <0.15 <0.42 74 26
DG-AC11 4 0.5-1 DG-AC11S-0.5-1 1/29/2019 <0.17 1.2 J 17 0.14 J 0.088 J 15 11 62 16 0.057 0.45 J 9.1 <0.31 <0.11 <0.30 R 79 50

OU-2 FS/RAP Page 17 of 25 December 2021



Table 2: Metals Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Investigation
Zone

Depth Range 
(ft bgs) Sample Name Collection Date A

nt
im

on
y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m

C
ob

al
t

C
op

pe
r

L
ea

d

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

Se
le

ni
um

Si
lv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AC11 4 3.5-4 DG-AC11S-3.5-4 1/29/2019 1.6 J 17 55 0.44 0.19 J 26 13 86 67 4.5 <0.24 37 1.3 J <0.19 <0.55 R 54 80
DG-AC11 4 8.5-9 DG-AC11S-8.5-9 1/29/2019 0.26 J 6.2 130 0.22 J 0.17 J 39 8.1 15 24 0.029 <0.15 32 <0.34 <0.11 <0.33 R 33 61
DG-AC12 4 0.5-1 DG-AC12S-0.5-1 1/31/2019 3.2 13 13 <0.090 U 0.94 23 2.5 130 590 0.074 0.86 J 8.6 0.70 J 0.41 J <0.40 U 4.4 440
DG-AC12 4 3.5-4 DG-AC12S-3.5-4 1/31/2019 0.71 J 3.5 30 <0.11 U 0.071 J 8.9 7.2 190 97 0.091 <0.22 U 20 <0.51 U <0.17 U <0.50 U 79 69
DG-AC13 4 0.5-1 DG-AC13S-0.5-1 1/24/2019 1.2 U 2.8 42 <0.078 0.31 20 5.5 87 150 0.094 4.4 150 0.64 J <0.12 <0.35 R 180 81
DG-AC13 4 3.5-4 DG-AC13S-3.5-4 1/24/2019 1.5 U 1.4 J 44 <0.10 0.082 J 5.5 6 39 61 0.0089 J 0.63 J 150 <0.46 <0.16 <0.45 R 180 18
DG-AC14 4 0.5-1 DG-AC14S-0.5-1 1/24/2019 2.5 5.4 49 <0.11 1.3 27 3.9 130 310 0.21 3.7 21 1.1 J 0.83 U <0.48 R 22 140
DG-AC14 4 3.5-4 DG-AC14S-3.5-4 1/24/2019 2.3 8.1 51 <0.081 0.57 27 9.0 160 370 0.19 1.2 J 110 <0.38 <0.13 <0.36 R 99 76
DG-AD10 4 0.5-1 DG-AD10S-0.5-1 1/15/2019 1.4 U 0.74 J 41 0.16 J 0.15 J 15 14 91 12 0.058 0.18 J 7.9 <0.42 <0.14 <0.41 99 77
DG-AD10 4 3.5-4 DG-AD10S-3.5-4 1/15/2019 1.9 U 1.6 J 44 <0.12 0.20 J 17 13 130 28 0.12 <0.24 8.9 <0.57 <0.19 <0.55 85 130
DG-AD11 4 0.5-1 DG-AD11S-0.5-1 1/31/2019 <0.33 U 0.73 J 18 <0.13 U <0.050 U 12 13 79 2.0 U 0.076 <0.26 U 8.2 0.85 J 0.20 J 1.1 J 100 46
DG-AD11 4 3.5-4 DG-AD11S-3.5-4 1/31/2019 1.5 3.1 30 <0.096 U 0.37 9.0 2.0 41 170 0.049 0.44 J 8.0 0.75 J <0.15 U <0.43 U 9.4 94
DG-AD12 4 0.5-1 DG-AD12S-0.5-1 1/31/2019 2.0 6.0 J 41 J <0.11 U 0.14 J 42 8.4 150 290 0.13 1.1 J 100 0.91 J 0.16 J <0.47 U 100 J 84
DG-AD12 4 3.5-4 DG-AD12S-3.5-4 1/31/2019 5.3 10 32 0.12 J 0.15 J 23 5.2 150 1,000 0.097 0.27 J 12 0.52 J <0.15 U <0.43 U 28 120

DG-AD12 (D) 4 0.5-1 DG-AD12 (D)S-0.5-1 1/31/2019 2.6 13 J 71 J <0.11 U 0.19 J 33 8.9 240 290 0.21 2.3 J 150 3.3 U 0.82 U <0.48 U 170 J 91
DG-AD13 4 0.5-1 DG-AD13S-0.5-1 2/1/2019 1.2 J 2.6 J 59 <0.092 0.17 J 19 5.4 110 160 0.16 1.2 J 130 2.8 U 0.71 U <0.41 120 74
DG-AD13 4 3.5-4 DG-AD13S-3.5-4 2/1/2019 1.5 9.7 86 <0.091 0.077 J 16 9 130 190 0.5 2.5 260 2.8 U 0.72 <0.41 290 81
DG-AD13 4 7.5-8 DG-AD13S-7.5-8 2/1/2019 14 13 J 190 J <0.11 UJ 0.84 J 21 J 6.3 J 200 1,000 0.084 1.1 J 140 3.3 UJ 0.81 UJ <0.47 140 J 510 J

DG-AD13 (D) 4 7.5-8 DG-AD13 (D)S-7.5-8 2/1/2019 13 43 J 350 J 0.18 J 1.5 J 37 J 11 J 220 1,200 0.21 0.74 J 84 4.1 J 1.2 J <0.46 35 J 1,000 J
DG-AE10 4 0.5-1 DG-AE10S-0.5-1 1/15/2019 <0.28 0.65 J 11 <0.11 0.093 J 14 21 99 1.7 0.072 0.68 J 6.5 0.67 J <0.17 <0.49 110 59
DG-AE10 4 3.5-4 DG-AE10S-3.5-4 1/15/2019 <0.28 UJ 0.89 J 19 J <0.11 <0.042 8.3 6.3 J 76 J 1.7 U 0.1 <0.22 3.9 <0.51 <0.17 0.52 J 54 J 95 J+
DG-AE11 4 0.5-1 DG-AE11S-0.5-1 1/21/2019 0.50 J 2.6 24 <0.068 0.13 J 27 4.2 10 17 0.04 0.16 J 20 <0.31 <0.11 <0.30 26 32
DG-AE11 4 3.5-4 DG-AE11S-3.5-4 1/21/2019 1.6 U 2.8 J 31 <0.10 0.16 J 10 9.2 120 28 0.12 <0.20 9.1 3.1 U <0.16 <0.45 95 41
DG-AE12 4 0.5-1 DG-AE12S-0.5-1 1/25/2019 0.37 J 4.3 280 0.41 0.61 60 12 38 36 0.2 1.3 J 60 <0.57 <0.19 <0.55 70 66
DG-AE12 4 3.5-4 DG-AE12S-3.5-4 1/25/2019 <0.31 23 66 0.43 0.36 J 40 5.0 20 48 0.029 <0.24 33 <0.56 <0.19 <0.54 32 290
DG-AE13 4 0.5-1 DG-AE13S-0.5-1 1/25/2019 1.5 J 5.8 52 0.20 J 0.47 J 50 10 120 220 0.085 1.2 J 82 0.75 J <0.19 <0.55 84 89
DG-AE13 4 3.5-4 DG-AE13S-3.5-4 1/25/2019 0.82 J 3.8 110 0.27 J 0.48 30 4.4 16 110 0.029 <0.25 24 <0.58 <0.19 <0.56 22 120
DG-AF11 4 0.5-1 DG-AF11S-0.5-1 1/28/2019 1.7 U 5.1 31 <0.11 U 0.15 J 31 5.7 15 26 0.065 <0.22 U 25 <0.52 U <0.17 U <0.50 U 31 36
DG-AF11 4 3.5-4 DG-AF11S-3.5-4 1/28/2019 3.4 8.2 42 <0.11 U 0.39 J 17 8.7 130 190 0.51 0.62 J 23 1.3 J <0.17 U <0.49 U 57 77
DG-AF12 4 0.5-1 DG-AF12S-0.5-1 1/25/2019 1.2 25 100 0.10 J 0.27 J 33 7.7 52 150 0.11 0.15 J 41 <0.36 <0.12 <0.35 41 110
DG-AF12 4 3.5-4 DG-AF12S-3.5-4 1/25/2019 1.7 36 83 0.096 J 0.28 J 14 2.5 94 280 0.061 <0.16 12 <0.38 <0.13 <0.37 14 150
DG-AF13 4 0.5-1 DG-AF13S-0.5-1 11/21/2018 0.79 J 19 80 0.14 J 0.073 J 48 8.2 16 31 0.097 0.25 J 24 <0.52 0.86 U <0.50 43 36
DG-AF13 4 0.5-1 DG-AF13S-0.5-1 1/28/2019 2.0 U 5.6 120 0.39 U 0.26 J 40 7.9 40 120 0.058 0.28 J 40 0.60 J <0.20 0.86 R 39 110
DG-AF13 4 3.5-4 DG-AF13S-3.5-4 11/21/2018 5.9 11 440 0.21 J 1.1 30 7.7 190 1,500 0.47 0.40 J 26 <0.53 1.9 <0.51 60 550
DG-AF13 4 3.5-4 DG-AF13S-3.5-4 1/28/2019 3.3 46 85 <0.11 0.54 29 4.8 110 360 0.19 <0.22 22 <0.52 0.57 J 0.53 R 21 370
DG-AF13 4 7-7.5 DG-AF13S-7-7.5 11/21/2018 4.5 10 400 0.56 0.69 28 9.7 120 890 0.15 0.45 J 29 <0.56 2.2 <0.54 30 460
DG-AG11 4 0.5-1 DG-AG11S-0.5-1 1/21/2019 1.0 J 26 68 0.089 J 0.51 25 5.8 70 190 0.1 0.42 J 21 <0.38 0.25 J <0.37 39 130
DG-AG11 4 3.5-4 DG-AG11S-3.5-4 1/21/2019 3.1 87 79 <0.12 0.44 J 22 6.4 80 240 0.064 <0.24 25 0.96 J 0.52 J <0.54 31 170
DG-AG11 4 9.5-10 DG-AG11S-9.5-10 1/21/2019 3.4 13 460 0.27 J 0.85 47 4.6 140 920 0.2 <0.20 37 0.76 J 1.7 <0.45 40 650
DG-AG12 4 0.5-1 DG-AG12S-0.5-1 1/25/2019 0.92 J 3.7 J+ 34 J 0.34 J 0.37 J 16 J+ 2.0 J 47 J+ 320 0.063 0.83 J 6.5 J 0.94 J <0.18 U <0.52 29 J+ 29 J+
DG-AG12 4 3.5-4 DG-AG12S-3.5-4 1/25/2019 19 16 1,100 0.6 2.7 45 7.9 J 3,600 J 2,600 J 0.67 0.98 J 410 J 1.8 J 4.0 <0.57 30 2,900 J

DG-AG12 (D) 4 3.5-4 DG-AG12 (D)S-3.5-4 1/25/2019 23 19 1,100 0.54 4.0 40 14 J 150 J 34 J 0.93 <0.22 UJ 2,100 J 1.3 J 6.6 <0.49 29 82 J
DG-AG13 4 0.5-1 DG-AG13S-0.5-1 1/25/2019 <0.27 5.0 34 0.22 J 0.34 J 9.3 2.6 43 150 0.04 0.46 J 23 <0.49 <0.17 <0.48 28 51
DG-AG13 4 3.5-4 DG-AG13S-3.5-4 1/25/2019 22 24 1,000 0.65 3.3 44 11 710 4,000 0.17 1.1 J 40 1.9 J 4.9 <0.56 49 2,200
DG-AH11 4 0.5-1 DG-AH11S-0.5-1 1/28/2019 1.7 U 6.9 46 <0.11 U 0.40 J 27 5.8 48 130 0.081 0.36 J 20 <0.50 U 0.36 J <0.49 U 34 81
DG-AH11 4 3.5-4 DG-AH11S-3.5-4 1/28/2019 1.7 U 8.2 30 <0.11 U 0.44 16 6.6 100 140 0.16 0.49 J 14 <0.52 U <0.18 U <0.50 U 44 86
DG-AH12 4 0.5-1 DG-AH12S-0.5-1 1/25/2019 0.87 J 5.1 64 0.23 J 0.43 J 24 5.0 140 150 0.031 <0.25 28 <0.59 <0.20 <0.57 37 180
DG-AH12 4 3.5-4 DG-AH12S-3.5-4 1/25/2019 100 19 980 0.61 1.8 31 6.5 110 410 0.74 1.2 J 42 0.61 J 5.3 <0.50 36 1,600
DG-AH13 4 0.5-1 DG-AH13S-0.5-1 1/29/2019 <0.26 1.0 J 40 <0.10 <0.039 10 7.1 110 20 0.089 <0.20 6.5 <0.48 <0.16 <0.46 R 67 57
DG-AH13 4 3.5-4 DG-AH13S-3.5-4 1/29/2019 1.2 J 8.3 110 0.14 J 0.12 J 52 9.4 27 120 0.085 0.25 J 36 0.90 J <0.16 <0.46 R 49 63
DG-AH13 4 7.5-8 DG-AH13S-7.5-8 1/29/2019 15 37 51 0.63 J 2.8 170 44 1,200 1,600 0.36 1.0 J 240 <1.2 1.7 J <1.1 R 110 3,200
DG-AI11 4 0.5-1 DG-AI11S-0.5-1 1/21/2019 <0.26 <0.27 21 <0.10 <0.039 7.9 11 81 1.6 U 0.046 <0.20 6.9 <0.48 <0.16 <0.46 87 41
DG-AI11 4 3.5-4 DG-AI11S-3.5-4 1/21/2019 3.2 J 15 J+ 250 0.19 J 0.8 18 7.1 J 160 J+ 540 0.31 0.64 J 20 1.1 J 1.1 <0.52 60 J+ 400
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AI11 4 9.5-10 DG-AI11S-9.5-10 1/21/2019 1.8 U 6.4 100 0.18 J 0.27 J 60 10 33 46 0.053 0.32 J 84 <0.54 <0.18 <0.52 41 67
DG-AI11 (D) 4 0.5-1 DG-AI11 (D)S-0.5-1 1/21/2019 1.6 U 0.99 J 29 <0.10 0.23 J 9.5 14 92 13 J 0.067 <0.21 7.5 <0.48 <0.16 <0.47 98 55

DG-AI12 4 0.5-1 DG-AI12S-0.5-1 1/25/2019 0.37 J 8.2 36 0.21 J 0.46 J 11 4.7 51 82 0.032 <0.26 11 0.87 J <0.20 <0.58 38 75
DG-AI12 4 3.5-4 DG-AI12S-3.5-4 1/25/2019 0.35 J 4.1 18 0.20 J 0.074 J 10 2.5 13 9.1 0.013 J <0.25 15 <0.58 <0.19 <0.56 18 25
DG-AI13 4 0.5-1 DG-AI13S-0.5-1 2/1/2019 <0.29 R 3.3 J 16 <0.11 0.28 J 6.8 12 83 J+ 29 0.031 <0.22 7.5 1.4 J <0.17 0.99 100 J+ 74 J+
DG-AI13 4 3.5-4 DG-AI13S-3.5-4 2/1/2019 <0.29 33 J 31 <0.11 0.23 J 4.4 J 9.3 62 J 34 0.066 J <0.22 10 J 0.73 J <0.18 <0.50 62 83

DG-AI13 (D) 4 3.5-4 DG-AI13 (D)S-3.5-4 2/1/2019 1.8 U 73 J 31 <0.11 0.23 J 16 J 12 130 J 50 0.21 J <0.22 20 J <0.53 UJ <0.18 <0.51 86 98
DG-AJ11 4 0.5-1 DG-AJ11S-0.5-1 1/28/2019 1.8 U 4.3 36 <0.12 U 0.21 J 31 6.2 14 27 0.043 <0.23 U 27 0.94 J <0.18 U <0.51 U 33 52
DG-AJ11 4 3.5-4 DG-AJ11S-3.5-4 1/28/2019 19 140 390 <0.12 U 1.9 76 12 350 1,700 0.57 <0.23 U 34 1.0 J 1.4 <0.53 U 54 810
DG-AJ12 4 0.5-1 DG-AJ12S-0.5-1 1/25/2019 37 J 16 65 0.73 0.35 J 36 J 13 190 1,200 J 0.35 0.63 J 44 0.89 J <0.19 <0.56 48 150
DG-AJ12 4 3.5-4 DG-AJ12S-3.5-4 1/25/2019 2.3 14 360 0.94 0.59 47 17 150 280 0.13 0.42 J 66 0.94 J 0.35 J <0.57 49 690

DG-AJ12 (D) 4 0.5-1 DG-AJ12 (D)S-0.5-1 1/25/2019 14 J 17 51 0.56 0.60 J 66 J 16 250 2,600 J 0.31 4.7 J 65 0.53 J <0.14 <0.41 UJ 40 140
DG-AJ13 4 0.5-1 DG-AJ13S-0.5-1 1/29/2019 0.50 J 190 44 J <0.12 0.21 J 10 J 11 J 81 J+ 83 J- 0.046 <0.24 15 0.70 J 0.63 J <0.54 68 J 70 J+
DG-AJ13 4 3.5-4 DG-AJ13S-3.5-4 1/29/2019 0.38 J 33 150 0.14 J 0.36 J 8.4 10 220 52 0.047 <0.22 10 <0.53 0.35 J <0.51 R 77 380
DG-AK11 4 0.5-1 DG-AK11S-0.5-1 1/22/2019 0.22 J <0.22 15 <0.083 0.13 J 84 12 74 2.3 0.049 <0.16 7.6 <0.38 <0.13 <0.37 84 47
DG-AK11 4 3.5-4 DG-AK11S-3.5-4 1/22/2019 15 31 490 <0.28 7.3 47 10 580 1,800 0.25 1.3 J 53 <1.3 0.99 J <1.3 44 1,300
DG-AK12 4 0.5-1 DG-AK12S-0.5-1 1/25/2019 0.62 J 11 48 0.12 J 0.41 21 4.9 39 100 0.061 <0.20 19 <0.46 <0.15 <0.44 36 88
DG-AK12 4 3.5-4 DG-AK12S-3.5-4 1/25/2019 14 10 440 0.69 0.89 61 13 140 960 0.72 <0.25 61 <0.58 0.59 J <0.56 51 520
DG-AK13 4 0.5-1 DG-AK13S-0.5-1 1/25/2019 2.8 40 100 0.28 J 0.8 27 11 200 300 0.17 <0.21 23 0.92 J 2.3 <0.47 87 300
DG-AK13 4 3.5-4 DG-AK13S-3.5-4 1/25/2019 4.3 290 420 0.4 0.76 J 14 12 140 200 1.7 1.1 J 14 <1.1 0.66 J <1.1 87 210
DG-AL11 4 0.5-1 DG-AL11S-0.5-1 1/28/2019 1.8 U 4.4 49 <0.12 U 0.23 J 33 6.1 17 36 0.046 <0.23 U 27 <0.54 U <0.18 U <0.52 U 31 61
DG-AL11 4 3.5-4 DG-AL11S-3.5-4 1/28/2019 2.0 U 4.0 U 18 <0.13 U 0.18 J 7.8 14 83 3.1 0.059 <0.25 U 5.0 0.85 J <0.20 U <0.57 U 93 54
DG-AL12 4 0.5-1 DG-AL12S-0.5-1 1/25/2019 0.60 J 8.8 57 <0.12 0.48 20 3.5 31 150 0.04 <0.23 22 <0.54 <0.18 <0.52 23 110
DG-AL12 4 3.5-4 DG-AL12S-3.5-4 1/25/2019 10 13 730 0.51 1.4 31 6.4 580 2,000 1.1 0.82 J 37 <0.36 1.6 <0.35 60 990
DG-AL13 4 0.5-1 DG-AL13S-0.5-1 1/29/2019 0.93 J 7.5 38 0.12 J 0.29 14 15 120 52 0.046 0.28 J 18 0.98 J <0.12 <0.34 R 91 110
DG-AL13 4 3.5-4 DG-AL13S-3.5-4 1/29/2019 <0.23 0.86 J 26 0.15 J <0.034 7.9 8.8 89 4.8 0.043 <0.18 3.8 <0.41 <0.14 <0.40 R 78 35
DG-AM11 4 0.5-1 DG-AM11S-0.5-1 1/22/2019 <0.29 <0.30 15 0.20 J 0.082 J 8.4 13 76 1.9 0.044 0.36 J 5.5 1.5 J <0.18 1.7 J 96 46
DG-AM11 4 3.5-4 DG-AM11S-3.5-4 1/22/2019 12 12 300 0.45 J 1.4 47 9.0 1500 700 0.13 <0.33 32 1.7 J 3.5 <0.75 37 1,300
DG-AM12 4 0.5-1 DG-AM12S-0.5-1 1/25/2019 1.3 J 5.3 32 0.12 J 0.23 J 13 2.8 22 64 0.033 <0.18 12 <0.43 <0.14 <0.41 15 57
DG-AM12 4 3.5-4 DG-AM12S-3.5-4 1/25/2019 2.2 12 170 0.55 0.42 53 12 81 J 110 J 0.11 0.16 J 39 0.54 J <0.12 UJ <0.35 50 400

DG-AM12 (D) 4 3.5-4 DG-AM12 (D)S-3.5-4 1/25/2019 2.8 12 250 0.47 0.6 58 13 160 J 320 J 0.08 <0.23 41 3.6 U 0.79 J <0.52 47 590
DG-AM13 4 0.5-1 DG-AM13S-0.5-1 1/31/2019 10 35 130 <0.090 U 1.1 21 7.8 81 J 220 0.20 J 0.52 J 21 <1.0 U <0.35 U <1.0 U 33 250
DG-AM13 4 3.5-4 DG-AM13S-3.5-4 1/31/2019 6.2 17 J 370 <0.29 U 0.79 J 19 J 3.7 J 220 960 0.19 <0.57 U 18 J <1.3 U 2.2 U <1.3 U 20 J+ 660

DG-AM13 (D) 4 0.5-1 DG-AM13 (D)S-0.5-1 1/31/2019 8.8 21 150 <0.092 U 0.69 17 5.9 160 J 290 0.11 J 0.20 J 19 <0.43 U 0.71 U <0.41 U 35 270
DG-AN11 4 0.5-1 DG-AN11S-0.5-1 1/28/2019 2.0 U <0.34 U 8.9 <0.13 U 0.15 J 8.7 15 99 2.5 0.06 0.32 J 5.2 <0.59 U <0.20 U <0.57 U 97 49
DG-AN11 4 3.5-4 DG-AN11S-3.5-4 1/28/2019 2.0 U 3.9 U 42 <0.13 U 0.069 J 8.1 11 93 7.9 0.11 <0.25 U 4.0 <0.59 U <0.20 U <0.57 U 97 43
DG-AN12 4 0.5-1 DG-AN12S-0.5-1 1/25/2019 0.64 J 9.5 22 0.10 J 0.24 J 11 2.4 18 59 0.036 <0.15 10 <0.34 <0.12 <0.33 13 50
DG-AN12 4 3.5-4 DG-AN12S-3.5-4 1/25/2019 2.5 140 120 <0.099 0.54 64 14 110 34 0.1 <0.20 13 2.2 J <0.15 1.7 100 360
DG-AN13 4 0.5-1 DG-AN13S-0.5-1 1/31/2019 1.9 U 6 47 0.6 0.19 J 37 11 38 11 0.016 U <0.24 54 3.8 U <0.19 <0.55 R 59 45
DG-AN13 4 3.5-4 DG-AN13S-3.5-4 1/31/2019 1.6 U 0.39 J 250 0.77 0.28 J 41 21 81 5.4 0.14 <0.21 35 3.2 U 0.29 J <0.47 R 120 69
DG-AN13 4 9.5-10 DG-AN13S-9.5-10 1/31/2019 18 28 500 <0.63 3.7 58 6.0 1,200 9,200 12 3.7 J 34 <2.9 4.7 J <2.8 R 19 2,900
DG-W10 4 0.5-1 DG-W10S-0.5-1 1/29/2019 12 J 5.5 J 760 J <0.46 4.4 J 54 J 35 J 700 J 1,300 J 0.26 1.2 J 30 J <2.1 2.0 J <0.41 280 J 980 J
DG-W10 4 3.5-4 DG-W10S-3.5-4 1/29/2019 77 J 25 1,000 <0.26 UJ 5.5 41 J 8.6 880 J 5,600 J 2.3 0.85 J 54 2.2 J 12 <1.2 R 22 2,800

DG-W10 (D) 4 3.5-4 DG-W10 (D)S-3.5-4 1/29/2019 30 J 17 1,300 0.38 J 7.2 77 J 8.8 510 J 3,100 J 1.9 1.1 J 51 6.1 J 13 <1.3 28 2,100
DG-W11 4 0.5-1 DG-W11S-0.5-1 1/29/2019 10 50 29 <0.10 0.21 J 11 5.0 91 360 0.091 0.60 J 20 0.55 J <0.16 <0.46 R 29 60
DG-W11 4 3.5-4 DG-W11S-3.5-4 1/29/2019 0.32 J 100 42 0.11 J <0.033 UJ 46 7.2 5.4 1.7 J <0.0023 UJ <0.17 37 0.53 J <0.13 <0.38 R 35 19

DG-W11 (D) 4 3.5-4 DG-W11 (D)S-3.5-4 1/29/2019 2.6 J 89 38 <0.11 UJ 0.11 J 50 5.9 7.2 5.3 J 0.0049 J <0.21 37 0.57 J <0.17 <0.48 29 21
DG-W12 4 0.5-1 DG-W12S-0.5-1 1/28/2019 1.9 J 4.0 U 33 <0.13 U 0.12 J 23 6.3 94 87 0.044 <0.26 U 12 <0.60 U <0.20 U <0.58 U 58 38
DG-W12 4 3.5-4 DG-W12S-3.5-4 1/28/2019 <0.29 U 7.5 600 0.71 0.14 J 17 19 20 19 0.062 <0.22 U 38 3.5 U <0.18 U <0.50 U 27 63
DG-W13 4 0.5-1 DG-W13S-0.5-1 11/21/2018 1.4 J 1.4 J 30 <0.12 0.17 J 16 13 130 66 0.07 <0.24 12 <0.57 0.94 U <0.55 120 75
DG-W13 4 0.5-1 DG-W13S-0.5-1 1/31/2019 2 8.6 74 0.37 U 0.34 J 19 9.4 110 140 0.11 <0.24 22 <0.56 <0.19 <0.54 R 73 96
DG-W13 4 3.5-4 DG-W13S-3.5-4 11/21/2018 2.1 7.6 63 0.36 0.13 J 36 16 67 17 0.066 0.32 J 31 <0.55 0.91 U <0.53 41 66
DG-W13 4 3.5-4 DG-W13S-3.5-4 1/31/2019 1.4 U 2.1 J 110 0.59 0.21 J 99 16 27 5.5 0.83 <0.18 130 <0.43 <0.15 <0.42 R 64 52
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-W13 4 7.5-8 DG-W13S-7.5-8 1/31/2019 1.9 8.7 63 0.8 0.27 J 51 15 45 21 0.63 <0.20 52 3.1 U <0.16 <0.45 R 44 96
DG-W14 4 0.5-1 DG-W14S-0.5-1 1/23/2019 <5.0 7.6 95 <0.25 2.7 36 7.3 170 420 0.56 2.4 30 <1.7 <0.88 <5.0 34 490
DG-W14 4 3.5-4 DG-W14S-3.5-4 1/23/2019 <5.0 6.2 56 0.40 J <0.25 31 11 99 58 0.022 <1.0 74 <1.7 <0.89 <5.0 75 50
DG-W14 4 9.5-10 DG-W14S-9.5-10 1/23/2019 <5.0 14 29 0.35 J 0.44 J 40 11 37 18 0.079 1.1 J 51 <1.7 <0.89 <5.0 41 69
DG-W15 4 0.5-1 DG-W15S-0.5-1 1/28/2019 1.7 J 1.9 J 83 <0.12 0.21 J 26 10 37 23 J 0.25 J <0.24 28 <0.57 <0.19 22 R 57 58
DG-W15 4 3.5-4 DG-W15S-3.5-4 1/28/2019 1.9 UJ 3.9 J 57 J+ 0.38 U 0.13 J 13 J 4.3 J 80 J 110 J+ 0.047 <0.24 U 19 J <0.57 U 0.20 J 0.93 R 30 J+ 45 J

DG-W15 (D) 4 0.5-1 DG-W15 (D)S-0.5-1 1/28/2019 1.8 U 5.6 J 85 0.35 U 0.061 J 30 11 36 13 J 0.0083 J <0.22 40 <0.53 <0.18 <0.51 R 58 53
DG-W17 4 0.5-1 DG-W17S-0.5-1 1/24/2019 2.9 J 9.9 280 J 0.38 J 1.1 33 J 10 J 130 J 190 J 1.8 J+ 0.76 J 32 J 1.1 J 0.54 J <0.57 R 40 J 230
DG-W17 4 3.5-4 DG-W17S-3.5-4 1/24/2019 <0.26 UJ 0.71 J 16 0.15 J 0.11 J 11 10 J 59 J 8.4 J 0.092 J <0.20 14 0.48 J <0.16 <0.45 R 68 41

DG-W17 (D) 4 3.5-4 DG-W17 (D)S-3.5-4 1/24/2019 1.1 J 0.52 J 17 <0.096 UJ 0.50 J 10 17 J 110 J 2.3 J 0.19 J <0.19 12 0.47 J 0.15 J 1.4 R 96 52
DG-W18 4 0.5-1 DG-W18S-0.5-1 1/24/2019 1.0 J 4.8 J 65 <0.11 0.52 21 10 79 J 140 J 0.087 J 0.74 J 26 <0.49 0.21 J 1.0 R 64 88
DG-W18 4 3.5-4 DG-W18S-3.5-4 1/24/2019 0.85 J- 0.54 J 11 <0.13 0.43 J 14 17 120 4.4 0.025 <0.25 7 <0.59 0.23 J 1.6 R 110 55

DG-W18 (D) 4 0.5-1 DG-W18 (D)S-0.5-1 1/24/2019 0.73 J 2.9 J 64 <0.11 0.57 32 6.6 44 J 63 J 0.33 J 0.79 J 39 <0.50 <0.17 UJ 0.89 R 48 91
DG-X10 4 0.5-1 DG-X10S-0.5-1 1/29/2019 1.1 J <0.29 24 <0.11 0.12 J 6.8 9.8 110 53 0.041 <0.22 2.9 <0.51 <0.17 <0.50 87 42
DG-X10 4 3.5-4 DG-X10S-3.5-4 1/29/2019 21 9.8 490 0.12 J 0.87 18 3.4 330 1,800 0.62 0.33 J 16 <0.53 1.9 <0.51 R 12 700
DG-X11 4 0.5-1 DG-X11S-0.5-1 1/28/2019 7.0 J 11 26 J <0.10 U 0.11 J 12 7.7 130 J 130 J 0.051 <0.20 U 20 <0.48 U <0.16 U <0.46 U 52 J 37 J
DG-X11 4 3.5-4 DG-X11S-3.5-4 1/28/2019 1.8 U 11 39 0.36 U 0.12 J 53 6.4 6.7 2.6 0.011 J <0.23 U 39 <0.54 U <0.18 U <0.52 U 42 21
DG-X12 4 0.5-1 DG-X12S-0.5-1 1/28/2019 0.99 J 6.6 80 <0.13 U 0.67 55 9.0 160 270 0.24 2.6 32 4.0 U <0.20 U <0.57 U 67 170
DG-X12 4 3.5-4 DG-X12S-3.5-4 1/28/2019 15 15 1,900 0.49 3.4 65 6.8 800 4,700 0.79 0.52 J 44 <0.58 U 6.6 <0.56 U 36 2,600
DG-X13 4 0.5-1 DG-X13S-0.5-1 1/22/2019 7.0 J- 6.6 230 J <0.19 2.3 35 J 10 J 240 J 950 J 0.33 1.2 J 34 J 1.8 J 1.4 J <0.85 65 J 530 J
DG-X13 4 3.5-4 DG-X13S-3.5-4 1/22/2019 1.2 J 3.7 J 55 0.40 J 0.14 J 24 J 13 60 J 7.8 J 0.038 J 0.30 J 22 <0.44 UJ <0.15 0.77 J 65 J 37 J

DG-X13 (D) 4 3.5-4 DG-X13 (D)S-3.5-4 1/22/2019 4.6 J 9.8 J 88 <0.11 UJ 0.32 J 12 J 14 150 J 970 J 0.077 J <0.22 UJ 33 0.94 J <0.18 0.52 J 110 J 200 J
DG-X16 4 0.5-1 DG-X16S-0.5-1 1/23/2019 <5.0 4.3 39 <0.25 0.36 J 35 9.1 140 110 0.12 1.2 J 26 <1.7 <0.89 <5.0 75 76
DG-X16 4 3.5-4 DG-X16S-3.5-4 1/23/2019 <4.9 5.6 64 0.42 J <0.25 52 9.5 71 100 2.2 <0.99 71 <1.7 <0.88 <4.9 60 49
DG-X17 4 0.5-1 DG-X17S-0.5-1 1/28/2019 1.3 U 4.3 95 0.26 U 0.16 J 26 6.1 62 55 0.061 0.36 J 32 0.90 J <0.13 <0.38 R 35 56
DG-X17 4 3.5-4 DG-X17S-3.5-4 1/28/2019 33 40 63 <0.12 13 53 12 730 17,000 0.073 1.7 J 59 4.0 J 5.3 <1.4 R 36 5,700
DG-X18 4 0.5-1 DG-X18S-0.5-1 1/24/2019 1.1 J 5.5 85 <0.11 0.47 86 14 29 51 0.075 0.38 J 120 <0.51 0.24 J 1.1 R 62 45
DG-X18 4 3.5-4 DG-X18S-3.5-4 1/24/2019 7.2 16 130 <0.13 2.2 74 16 320 2,000 0.26 6.5 79 5.6 J <0.49 <1.4 R 53 360
DG-X19 4 0.5-1 DG-X19S-0.5-1 2/5/2019 0.68 J 11 310 0.83 <0.038 20 12 34 38 0.11 2.6 39 1.4 J <0.16 1.0 21 64
DG-X19 4 3.5-4 DG-X19S-3.5-4 2/5/2019 12 70 520 0.12 J 0.21 J 41 13 260 2,900 0.14 1.2 J 50 5.6 J <0.37 1.5 55 650
DG-Y10 4 0.5-1 DG-Y10S-0.5-1 1/29/2019 5.8 7.4 70 <0.084 2.5 20 9.8 140 250 0.18 1.1 J 12 1.3 J 0.28 J 0.45 63 310
DG-Y10 4 3.5-4 DG-Y10S-3.5-4 1/29/2019 1.3 <0.20 18 <0.075 0.21 J 7.6 7.9 83 20 0.037 <0.15 3.1 0.60 J <0.12 0.46 68 57
DG-Y11 4 0.5-1 DG-Y11S-0.5-1 1/21/2019 5.3 14 94 <0.11 0.72 21 8.4 200 500 0.4 0.36 J 24 <0.50 <0.17 <0.48 58 210
DG-Y11 4 3.5-4 DG-Y11S-3.5-4 1/21/2019 2.4 11 360 0.79 0.29 J 26 15 220 610 0.097 <0.16 34 <0.38 <0.13 <0.37 33 140
DG-Y12 4 0.5-1 DG-Y12S-0.5-1 1/25/2019 <0.26 3.2 U 27 <0.10 0.20 J 5.1 0.60 J 9.3 120 0.0064 J <0.20 3.9 <0.48 <0.16 <0.46 4.6 37
DG-Y12 4 3.5-4 DG-Y12S-3.5-4 1/25/2019 9.5 6.0 120 <0.13 0.67 23 12 270 340 0.21 0.28 J 19 <0.60 0.28 J <0.58 80 340
DG-Y13 4 0.5-1 DG-Y13S-0.5-1 1/31/2019 1.8 J 4.1 J 69 0.45 J 0.41 J 42 5.6 34 120 0.047 0.25 J 25 2.8 U <0.14 UJ <0.41 R 35 140
DG-Y13 4 3.5-4 DG-Y13S-3.5-4 1/31/2019 8.5 15 800 0.42 2.2 29 7.4 510 2,700 8.3 0.42 J 23 7.1 U 2.3 1.6 31 1,900

DG-Y13 (D) 4 0.5-1 DG-Y13 (D)S-0.5-1 1/31/2019 1.8 UJ 3.3 J 58 0.36 UJ 0.36 J 37 5.9 27 91 0.063 <0.23 UJ 24 <0.54 0.21 J <0.52 R 33 110
DG-Y14 4 0.5-1 DG-Y14S-0.5-1 1/31/2019 2.1 3.5 J 74 0.37 J 0.37 J 23 11 110 160 0.11 0.28 J 19 J <0.53 <0.18 <0.51 R 72 120
DG-Y14 4 3.5-4 DG-Y14S-3.5-4 1/31/2019 1.9 UJ 3.3 J 89 J+ 0.72 0.27 J 120 J 19 J 31 10 0.37 J <0.25 130 J 3.8 U 0.27 J <0.56 R 63 J 61

DG-Y14 (D) 4 0.5-1 DG-Y14 (D)S-0.5-1 1/31/2019 1.5 2.1 J 48 0.29 UJ 0.33 J 17 11 130 110 0.16 <0.18 UJ 11 J 2.9 U <0.14 <0.41 R 90 88
DG-Y15 4 0.5-1 DG-Y15S-0.5-1 1/31/2019 2.5 6.8 60 0.11 J 0.96 56 6.9 73 200 0.12 0.79 J 19 <0.44 <0.15 <0.43 45 520
DG-Y15 4 3.5-4 DG-Y15S-3.5-4 1/31/2019 4.2 4.2 75 0.38 0.4 130 18 65 15 1.2 0.28 J 120 1.9 J <0.13 <0.38 90 82
DG-Y15 4 7.5-8 DG-Y15S-7.5-8 1/31/2019 1.7 7.6 42 0.84 0.37 31 14 50 20 0.081 0.20 J 31 1.4 J <0.12 0.37 36 87

DG-Y15 (D) 4 3.5-4 DG-Y15 (D)S-3.5-4 1/31/2019 5.2 4.2 51 0.47 0.51 150 19 75 23 0.73 <0.21 UJ 150 1.5 J <0.17 <0.48 96 120
DG-Y16 4 0.5-1 DG-Y16S-0.5-1 1/24/2019 3.7 J 5.4 60 0.17 J 0.65 31 6.7 220 J 230 0.085 0.60 J 52 0.84 J <0.16 <0.47 R 65 170
DG-Y16 4 3.5-4 DG-Y16S-3.5-4 1/24/2019 16 61 110 0.13 J 0.94 21 12 430 2,100 0.15 0.39 J 56 <0.47 0.79 U <0.46 R 70 220

DG-Y16 (D) 4 0.5-1 DG-Y16 (D)S-0.5-1 1/24/2019 2.1 J 4.9 66 <0.11 UJ 0.61 26 7.6 110 J 200 0.096 0.91 J 48 0.64 J <0.18 <0.51 R 64 160
DG-Y17 4 0.5-1 DG-Y17S-0.5-1 1/23/2019 <5.0 3.6 65 <0.25 2.1 14 8.4 180 170 0.065 <1.0 34 <1.7 <0.89 <5.0 80 510
DG-Y17 4 3.5-4 DG-Y17S-3.5-4 1/23/2019 9.9 U 11 88 <0.25 0.64 24 6.2 240 440 0.42 1.2 J 55 <1.7 <0.88 <4.9 57 100
DG-Y18 4 0.5-1 DG-Y18S-0.5-1 1/23/2019 <5.0 3.9 51 <0.25 <0.25 15 3.5 17 4.4 <0.012 <1.0 11 <1.7 <0.89 <5.0 32 29
DG-Y18 4 3.5-4 DG-Y18S-3.5-4 1/23/2019 <5.0 12 52 <0.25 1.9 21 11 140 310 0.099 <1.0 27 <1.7 <0.89 <5.0 83 290
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-Y19 4 0.5-1 DG-Y19S-0.5-1 1/28/2019 1.0 J 3.3 J 65 0.22 J 0.22 J 48 8.8 23 18 0.031 0.27 J 73 0.91 J <0.19 19 R 48 50
DG-Y19 4 3.5-4 DG-Y19S-3.5-4 1/28/2019 2.7 32 99 0.31 J 0.42 J 92 15 77 140 2.4 <0.24 91 1.0 J <0.19 25 R 63 120
DG-Y19 4 7.5-8 DG-Y19S-7.5-8 1/28/2019 2.0 2.0 J 90 <0.13 0.12 J 57 10 10 2.7 0.042 <0.26 59 <0.60 <0.20 17 R 43 32
DG-Z10 4 0.5-1 DG-Z10S-0.5-1 1/29/2019 7.6 110 80 <0.074 2.3 410 8.5 160 250 0.16 1.1 12 1.1 J 0.17 J 0.57 61 430
DG-Z10 4 3.5-4 DG-Z10S-3.5-4 1/29/2019 60 24 1,400 <0.29 3.8 220 10 1,600 16,000 1.0 0.63 J 42 9.0 11 <1.3 29 2,700
DG-Z11 4 0.5-1 DG-Z11S-0.5-1 1/28/2019 2.3 18 41 <0.11 U 0.56 23 6.2 100 170 0.11 1.9 16 <0.52 U <0.18 U <0.50 U 44 88
DG-Z11 4 3.5-4 DG-Z11S-3.5-4 1/28/2019 9.5 76 120 <0.12 U 0.36 J 18 9 140 360 0.07 <0.23 U 28 <0.54 U <0.18 U <0.52 U 65 210
DG-Z12 4 0.5-1 DG-Z12S-0.5-1 1/25/2019 1.1 J 3.7 U 51 <0.12 0.49 J 14 13 100 140 J 0.078 J <0.24 9.3 3.7 U <0.19 <0.54 110 120
DG-Z12 4 3.5-4 DG-Z12S-3.5-4 1/25/2019 17 23 290 <0.24 2.0 40 14 330 960 0.52 <0.47 41 7.3 U 1.5 J <1.1 31 640

DG-Z12 (D) 4 0.5-1 DG-Z12 (D)S-0.5-1 1/25/2019 0.68 J 3.2 U 42 <0.10 0.29 J 8.7 15 96 53 J 0.038 J <0.20 5.7 3.2 U <0.16 <0.46 120 73
DG-Z13 4 0.5-1 DG-Z13S-0.5-1 1/28/2019 <0.30 7.0 330 0.37 U 0.13 J 28 4.2 39 32 0.022 J 0.66 J 18 <0.55 <0.19 <0.53 R 67 65
DG-Z13 4 3.5-4 DG-Z13S-3.5-4 1/28/2019 5.9 14 350 0.88 0.33 J 55 16 160 550 0.22 <0.25 55 <0.58 0.41 J <0.56 R 54 630
DG-Z14 4 0.5-1 DG-Z14S-0.5-1 1/24/2019 2.2 7.7 54 <0.13 1.1 29 6.0 120 670 0.95 5.8 25 <0.59 0.36 J <0.57 R 56 99
DG-Z14 4 3.5-4 DG-Z14S-3.5-4 1/24/2019 <0.24 1.3 J 53 <0.093 0.37 12 8.6 98 1.8 0.023 <0.18 9.7 <0.43 <0.14 0.83 R 77 36
DG-Z15 4 0.5-1 DG-Z15S-0.5-1 1/24/2019 2.9 2.7 J 39 <0.10 0.45 36 10 110 180 0.044 0.36 J 16 <0.47 <0.16 <0.45 R 76 55
DG-Z15 4 3.5-4 DG-Z15S-3.5-4 1/24/2019 3.4 1.0 J 330 <0.092 0.6 49 21 43 5.4 0.11 <0.18 25 0.43 J <0.14 <0.41 R 160 58
DG-Z16 4 0.5-1 DG-Z16S-0.5-1 1/24/2019 4.9 J 3.6 39 J 0.23 J 0.79 49 J+ 6.1 J 160 800 J 0.27 0.88 J 43 J 1.5 J <0.15 <0.43 R 67 J+ 120 J+
DG-Z16 4 3.5-4 DG-Z16S-3.5-4 1/24/2019 2.0 2.0 J 30 <0.073 0.42 35 7.0 76 86 0.07 0.27 J 23 0.45 J <0.11 0.39 R 60 74

DG-Z16 (D) 4 3.5-4 DG-Z16 (D)S-3.5-4 1/24/2019 1.8 1.7 J 21 <0.080 0.38 28 7.1 79 67 0.073 0.27 J 20 1.2 J <0.12 <0.36 R 64 68
DG-Z17 4 0.5-1 DG-Z17S-0.5-1 1/28/2019 2.6 6.7 84 <0.093 0.59 20 7.1 130 J 260 0.13 0.62 J 40 0.83 J <0.14 17 R 43 140
DG-Z17 4 3.5-4 DG-Z17S-3.5-4 1/28/2019 6.1 12 93 <0.12 0.46 11 3.5 250 630 0.019 0.85 J 34 1.6 J <0.18 15 R 38 73
DG-Z17 4 7.5-8 DG-Z17S-7.5-8 1/28/2019 1.8 5.1 45 0.35 0.24 J 33 12 35 15 0.041 <0.18 28 1.7 J <0.15 16 R 42 62

DG-Z17 (D) 4 0.5-1 DG-Z17 (D)S-0.5-1 1/28/2019 3.6 10 66 <0.11 0.63 25 9.9 230 J 270 0.14 2.1 J 37 1.8 J 0.86 U 26 R 67 160
DG-Z18 4 0.5-1 DG-Z18S-0.5-1 1/23/2019 <5.0 4.6 130 0.48 J <0.25 46 11 42 9.3 0.07 <1.0 62 <1.7 <0.89 <5.0 50 49
DG-Z18 4 3.5-4 DG-Z18S-3.5-4 1/23/2019 10 U 11 55 0.32 J 0.56 19 8.4 210 570 0.054 <1.0 46 <1.7 <0.89 <5.0 68 290
DG-Z19 4 0.5-1 DG-Z19S-0.5-1 2/5/2019 <0.26 2.9 J 77 0.16 J 0.12 J 29 7.3 30 14 0.062 0.27 J 25 <0.46 <0.16 <0.45 56 42
DG-Z19 4 3.5-4 DG-Z19S-3.5-4 2/5/2019 3.7 130 120 0.33 <0.037 110 17 30 12 10 0.25 J 150 2.0 J <0.15 <0.43 60 89

DG-AO11 5 0.5-1 DG-AO11S-0.5-1 1/22/2019 0.64 J 18 62 0.19 J 0.33 36 10 60 71 0.12 0.32 J 63 <0.35 <0.12 0.60 J 51 97
DG-AO11 5 3.5-4 DG-AO11S-3.5-4 1/22/2019 24 150 350 0.52 0.35 J 28 18 310 1,700 0.12 0.98 J 49 <1.1 0.86 J <1.1 30 430
DG-AO12 5 0.5-1 DG-AO12S-0.5-1 1/31/2019 45 36 1,400 0.49 5.7 88 11 1,400 4,800 0.65 1.6 J 73 5.8 8.0 <0.56 U 42 3,500
DG-AO12 5 3.5-4 DG-AO12S-3.5-4 1/31/2019 57 54 1,900 0.36 U 6.0 59 13 640 6,000 0.02 1.7 J 47 <2.7 U 5.1 <2.6 U 41 2,700
DG-AP10 5 0.5-1 DG-AP10S-0.5-1 1/28/2019 0.81 J 0.26 J 22 <0.093 U 0.20 J 10 13 78 13 0.067 1.1 J 4.8 1.1 J <0.14 U 0.81 J 90 71
DG-AP10 5 3.5-4 DG-AP10S-3.5-4 1/28/2019 8.1 17 410 0.17 J 1.5 52 9 580 1,200 0.13 <0.19 U 95 3.1 2.0 <0.44 U 34 720
DG-AP11 5 0.5-1 DG-AP11S-0.5-1 1/31/2019 1.2 J 3.4 87 J <0.095 U 0.27 J 45 J 10 100 120 J 0.069 J 0.80 J 66 J 0.82 J 0.30 J 0.63 J 60 110 J
DG-AP11 5 3.5-4 DG-AP11S-3.5-4 1/31/2019 60 33 1,600 1.0 7.3 43 10 920 7,700 0.36 2.5 J 32 7.5 7.2 <1.0 U 32 2,500

DG-AP11 (D) 5 0.5-1 DG-AP11 (D)S-0.5-1 1/31/2019 1.7 J 4 150 J <0.088 U 0.80 J 26 J 8.9 150 240 J 0.15 J 1.2 J 18 J 2.7 U 0.68 U <0.39 U 76 260 J
DG-AQ10 5 0.5-1 DG-AQ10S-0.5-1 2/1/2019 1.7 U 2.3 J 55 <0.11 1.2 33 16 140 140 0.13 0.58 J 13 <0.52 0.28 J 0.63 110 260
DG-AQ10 5 3.5-4 DG-AQ10S-3.5-4 2/1/2019 22 14 760 0.13 J 4.1 40 11 7,700 2,700 1.1 0.75 J 46 5.8 6.2 <0.78 R 40 2,700
DG-AQ11 5 0.5-1 DG-AQ11S-0.5-1 1/30/2019 1.5 2.2 J 92 0.37 0.13 J 16 9.6 150 230 0.17 <0.17 7.8 <0.40 <0.13 <0.38 82 190
DG-AQ11 5 3.5-4 DG-AQ11S-3.5-4 1/30/2019 41 21 1,400 0.65 2.4 88 25 740 3,900 0.49 2.2 150 9.9 U 8 <1.4 25 2,700
DG-AR10 5 0.5-1 DG-AR10S-0.5-1 1/31/2019 66 43 1,900 0.56 J 7.8 88 15 1,900 9,800 3 2.1 J 78 9.4 U 8.5 3.0 J 33 4,700
DG-AR10 5 3.5-4 DG-AR10S-3.5-4 1/31/2019 65 24 2,100 0.89 6.3 53 10 1,800 6,900 1.6 1.2 J 67 8.5 U 7.4 2.0 J 34 4,900
DG-AR11 5 0.5-1 DG-AR11S-0.5-1 1/30/2019 19 24 1,000 0.33 2.8 160 13 770 1,600 1.2 0.94 J 58 3.3 U 2.7 0.73 J 47 1,700
DG-AR11 5 3.5-4 DG-AR11S-3.5-4 1/30/2019 200 15 1,500 <0.30 U 7.7 2600 15 1500 4,000 2.8 1.5 J 88 9.3 U 5.8 <1.3 U 41 4,400
DG-AS10 5 0.5-1 DG-AS10S-0.5-1 1/31/2019 76 35 1,500 0.93 U 4.3 99 14 19,000 6,900 1.2 2.1 J 74 10 8.0 <1.4 U 46 3,400
DG-AS10 5 3.5-4 DG-AS10S-3.5-4 1/31/2019 23 22 920 0.36 U 3.8 89 12 680 2,700 0.98 1.3 J 77 4.8 3.4 <0.52 U 39 3,000
DG-AS9 5 0.5-1 DG-AS9S-0.5-1 12/20/2018 <0.27 4.5 22 0.13 J 0.071 J 83 5.2 17 14 0.0022 J 0.34 J 80 <0.49 <0.17 <0.48 7.6 12
DG-AS9 5 3.5-4 DG-AS9S-3.5-4 12/20/2018 1.2 J 6.3 110 0.26 J 0.99 26 11 180 130 0.18 1.3 J 21 0.46 J 0.19 J <0.44 82 290

DG-AT10 5 0.5-1 DG-AT10S-0.5-1 1/30/2019 15 140 380 0.29 U 2.2 55 19 400 1,400 0.83 1.3 J 64 <1.1 U 1.0 J 1.2 J 55 720
DG-AT10 5 3.5-4 DG-AT10S-3.5-4 1/30/2019 82 31 2,100 J <0.30 U 7.9 230 15 J 3,000 12,000 2.9 J 1.0 J 100 J 9.1 U 9.0 3.9 J 46 4,900
DG-AT8 5 0.5-1 DG-AT8S-0.5-1 12/21/2018 1.0 J 4.3 83 0.37 J <0.047 18 10 130 39 0.12 0.89 J 24 <0.57 <0.19 <0.55 100 120
DG-AT8 5 3.5-4 DG-AT8S-3.5-4 12/21/2018 18 38 1,200 0.43 3.6 56 8.5 720 4,400 0.66 0.61 J 47 <0.58 5.9 0.64 J 25 2,500
DG-AT9 5 0.5-1 DG-AT9S-0.5-1 1/30/2019 29 9 380 0.12 J 1.7 26 9.5 380 1,100 0.49 0.44 J 22 <0.38 1.8 <0.36 49 800
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AT9 5 3.5-4 DG-AT9S-3.5-4 1/30/2019 210 41 1,600 0.42 J 8.0 69 24 1,200 5,300 0.34 1.0 J 89 9.2 J 8.3 <1.8 40 4,900
DG-AU10 5 0.5-1 DG-AU10S-0.5-1 1/30/2019 46 J 29 J 970 J 0.46 4.8 J 69 J 14 J 1,000 J 4,800 J 0.9 1.1 J 110 J 7.2 U 5.7 J 1.1 J 39 J 3,000 J
DG-AU10 5 3.5-4 DG-AU10S-3.5-4 1/30/2019 61 100 1,700 0.36 J 4.3 130 40 2,300 6,900 0.54 2.4 J 290 8.0 J 5.5 2.6 J 23 5,100

DG-AU10 (D) 5 3.5-4 DG-AU10 (D)S-3.5-4 1/30/2019 67 47 1,200 J <1.3 U 4.8 160 41 J 2,700 8,500 0.34 J 1.2 J 310 J 39 U 7.2 J 9.5 J 31 4,700
DG-AU8 5 0.5-1 DG-AU8S-0.5-1 12/21/2018 79 48 2,000 1.2 10 100 16 1,700 7,900 1.9 5.9 99 7.3 J 17 <1.4 53 5,200
DG-AU8 5 3.5-4 DG-AU8S-3.5-4 12/21/2018 35 24 1,700 0.95 5.8 58 13 3,000 4,900 1 4.0 J 63 2.6 J 6.6 <1.3 32 3,400
DG-AU9 5 0.5-1 DG-AU9S-0.5-1 1/30/2019 20 19 190 0.17 J 20 43 6.6 3,700 3,500 2 1.6 J 57 1.9 J 3.8 0.74 J 22 4,200
DG-AU9 5 3.5-4 DG-AU9S-3.5-4 1/30/2019 140 37 360 0.51 J 7.8 110 14 2,100 9,200 2.6 1.9 J 130 7.9 J 34 <2.2 U 40 7,000
DG-AV7 5 0.5-1 DG-AV7S-0.5-1 12/20/2018 <0.28 140 81 0.34 0.12 J 11 15 160 10 0.16 0.51 J 5.2 1.1 J <0.17 <0.48 130 58
DG-AV7 5 3.5-4 DG-AV7S-3.5-4 12/20/2018 72 73 1,900 0.69 J 19 85 12 9,900 6,000 2.1 4.7 150 10 11 18 42 10,000
DG-AV7 5 7.5-8 DG-AV7S-7.5-8 12/20/2018 94 36 1,300 0.64 J 5.6 52 12 12,000 4,300 0.72 5.1 120 <1.3 9.7 2.8 J 28 6,100
DG-AV8 5 0.5-1 DG-AV8S-0.5-1 12/21/2018 38 29 1,500 1.3 17 71 15 1,400 3,400 1.0 3.8 71 4.2 J 5.6 <1.1 45 6,500
DG-AV8 5 3.5-4 DG-AV8S-3.5-4 12/21/2018 50 J 19 990 J 0.87 J 5.7 47 J 7.4 1,600 J 5,800 J 1.3 3.3 J 40 J 3.9 J 6.8 <1.4 28 J+ 5,500 J

DG-AV8 (D) 5 0.5-1 DG-AV8 (D)S-0.5-1 12/21/2018 25 J 26 1,400 J 0.65 J 5.4 J 64 11 1,100 J 3,400 J 0.94 J 4.3 60 <1.3 5.6 J <1.2 39 2,900 J
DG-AV9 5 0.5-1 DG-AV9S-0.5-1 2/1/2019 35 61 1,200 0.32 J 8.8 85 19 900 3,000 1 7.6 83 8.8 U 3.6 <1.3 R 28 3,400
DG-AV9 5 3.5-4 DG-AV9S-3.5-4 2/1/2019 68 26 190 0.46 J 3.6 50 15 1,300 4,700 1.4 2.5 J 48 7.2 U 6.0 <1.1 29 2,800
DG-AV9 5 8.5-9 DG-AV9S-8.5-9 2/1/2019 26 21 970 0.45 J 5.8 37 8.4 1,500 4,100 1.2 0.96 J 46 5.7 U 5.2 1.4 R 20 3,100
DG-AW6 5 0.5-1 DG-AW6S-0.5-1 12/21/2018 2.0 J- 4.7 J+ 98 J 0.57 0.73 27 J 7.7 J 77 J+ 140 J 0.098 1.2 J 30 J 0.47 J <0.14 <0.41 34 J 220 J
DG-AW6 5 3.5-4 DG-AW6S-3.5-4 12/21/2018 39 23 1,700 <0.57 UJ 5.0 61 10 4,300 J 5,700 0.54 2.6 J 54 <2.6 11 <2.5 31 3,100

DG-AW6 (D) 5 3.5-4 DG-AW6 (D)S-3.5-4 12/21/2018 33 22 1,200 0.92 J 4.5 50 9.4 7,500 J 4,300 0.55 2.8 J 56 <1.3 10 <1.3 37 3,000
DG-AW7 5 0.5-1 DG-AW7S-0.5-1 11/21/2018 35 35 1,500 0.53 J 5.0 150 15 4,700 4,900 1.4 0.59 J 130 <1.2 7.4 1.6 J 33 3,600
DG-AW7 5 3.5-4 DG-AW7S-3.5-4 11/21/2018 37 J- 22 2,300 J 1.1 8.3 J 75 J 10 J 2,000 7,900 0.62 1.4 J 66 J <1.5 UJ 13 <1.5 42 J 5,400
DG-AW8 5 0.5-1 DG-AW8S-0.5-1 1/30/2019 17 J 24 J 69 <0.44 U 3.3 J 60 J 11 J 670 J 14,000 J 0.31 J 5.7 J 65 J 3.8 J 3.4 J <2.0 U 30 J 2,200 J
DG-AW8 5 3.5-4 DG-AW8S-3.5-4 1/30/2019 15 14 330 <0.36 U 1.1 J 21 4.4 350 1,800 0.68 <0.70 U 18 3.5 J 3.2 <1.6 U 12 920

DG-AW8 (D) 5 3.5-4 DG-AW8 (D)S-3.5-4 1/30/2019 13 J 6.5 J 690 0.61 U 2.2 J 19 J 3.8 J 420 J 1,600 J 0.033 1.1 J 24 J 12 U 2.4 J 2.3 J 8.2 J 1,300 J
DG-AW9 5 0.5-1 DG-AW9S-0.5-1 1/30/2019 19 24 J 1,100 J 0.54 J 3.4 J 89 J 13 780 J 1,900 J 1.7 J <0.47 UJ 64 J 1.9 J 6.3 J <1.1 U 55 2,100 J
DG-AW9 5 3.5-4 DG-AW9S-3.5-4 1/30/2019 11 J 11 J 130 J+ 1.1 J+ 3.5 45 J 6.3 890 3,400 J <0.024 U 1.2 J 36 J 8.4 U 4.0 <1.2 U 31 J 2,400

DG-AW9 (D) 5 0.5-1 DG-AW9 (D)S-0.5-1 1/30/2019 13 10 J 340 J 0.27 U 1.5 J 52 J 12 270 J 1,100 J 0.47 J 0.89 J 36 J 2.7 U 1.8 J <0.40 U 60 920 J
DG-AX6 5 0.5-1 DG-AX6S-0.5-1 2/1/2019 1.3 1.6 1,000 0.47 0.045 J 1.7 0.58 48 130 0.2 0.81 J 1.7 0.55 J 0.34 <1.9 1.6 76
DG-AX6 5 3.5-4 DG-AX6S-3.5-4 2/1/2019 1.6 U 7.3 79 0.99 0.21 J 34 25 37 49 0.14 <0.21 45 1.3 J <0.17 <0.48 52 89
DG-AX7 5 0.5-1 DG-AX7S-0.5-1 1/30/2019 26 24 890 1.2 3.2 81 16 790 1,900 0.83 1.5 J 73 3.8 J 4.9 <1.4 U 62 2,200
DG-AX7 5 3.5-4 DG-AX7S-3.5-4 1/30/2019 31 32 310 <0.53 U 8.0 55 12 1,400 4,100 1.3 1.0 J 52 8.1 J 3.8 J 2.9 J 31 3,700
DG-AX8 5 0.5-1 DG-AX8S-0.5-1 1/30/2019 10 40 880 0.49 J 3.8 66 9.6 430 2,100 0.31 2.6 J 44 <1.9 U 1.2 J <1.8 U 36 2,100
DG-AX8 5 3.5-4 DG-AX8S-3.5-4 1/30/2019 21 19 3,800 0.3 2.8 36 4.5 250 18,000 3.9 0.56 J 21 0.71 J 2.7 J <0.39 U 16 7,600
DG-AX9 5 0.5-1 DG-AX9S-0.5-1 1/23/2019 <5.0 7.3 120 0.61 <0.25 71 14 36 28 0.42 <1.0 80 <1.7 <0.89 <5.0 45 60
DG-AX9 5 3.5-4 DG-AX9S-3.5-4 1/23/2019 <5.0 3.5 76 <0.25 <0.25 29 7.0 21 50 0.071 <1.0 50 <1.7 <0.89 <5.0 36 55
DG-AX9 5 9.5-10 DG-AX9S-9.5-10 1/23/2019 16 24 320 0.85 2.6 87 8.1 440 2,200 2.6 1.0 J 47 2.2 J 1.7 <5.0 46 1,400
DG-AY8 5 0.5-1 DG-AY8S-0.5-1 1/30/2019 0.53 J 4.8 100 0.51 0.11 J 91 9.0 23 J 30 0.035 J 0.19 J 25 0.97 J <0.11 U <0.32 U 34 85
DG-AY8 5 3.5-4 DG-AY8S-3.5-4 1/30/2019 1.8 8.4 110 0.88 <0.027 U 34 14 38 17 0.042 <0.14 U 32 <0.33 U <0.11 U <0.32 U 40 78

DG-AY8 (D) 5 0.5-1 DG-AY8 (D)S-0.5-1 1/30/2019 0.59 J 6.7 120 0.73 0.099 J 61 9.6 47 J 39 0.062 J <0.13 UJ 30 <0.31 UJ <0.10 U <0.30 U 53 110
DG-AB16 6 0.5-1 DG-AB16S-0.5-1 2/1/2019 3.2 J 7.7 U 63 0.28 J 0.41 J 13 4.7 100 260 0.11 <0.49 67 <1.2 <0.39 <1.1 R 69 85
DG-AB16 6 3.5-4 DG-AB16S-3.5-4 2/1/2019 9.6 11 54 <0.22 0.27 J 14 4.2 210 570 0.013 J <0.43 57 1.0 J <0.34 <0.97 R 63 110
DG-AB17 6 0.5-1 DG-AB17S-0.5-1 1/24/2019 5.5 4.0 150 <0.11 1.5 220 18 69 620 0.23 5.2 51 2.4 J 0.29 J <0.48 81 780
DG-AB17 6 3.5-4 DG-AB17S-3.5-4 1/24/2019 2.4 6.9 180 0.22 J 0.79 21 7.7 150 330 0.38 <0.20 41 1.4 J 0.19 J <0.46 40 370
DG-AC15 6 0.5-1 DG-AC15S-0.5-1 1/31/2019 1.8 J 6.9 77 0.9 0.33 J 47 11 32 19 0.053 0.41 J 37 1.4 J <0.19 <0.53 61 83
DG-AC15 6 3.5-4 DG-AC15S-3.5-4 1/31/2019 2.5 85 59 0.29 1.2 57 8.9 39 150 0.13 0.25 J 27 1.0 J <0.12 <0.35 43 260
DG-AC15 6 7.5-8 DG-AC15S-7.5-8 1/31/2019 120 50 720 0.44 17 65 8.9 1,900 6,400 2.6 <0.17 58 <2.0 17 <1.9 40 15,000

DG-AC15 (D) 6 0.5-1 DG-AC15 (D)S-0.5-1 1/31/2019 1.7 UJ 4.9 120 0.77 0.21 J 55 12 23 13 0.036 <0.22 UJ 41 3.4 U <0.17 <0.49 R 58 55
DG-AC17 6 0.5-1 DG-AC17S-0.5-1 1/23/2019 <5.0 6.7 48 0.5 <0.25 27 9.2 18 6.5 0.041 <1.0 31 <1.7 <0.89 <5.0 41 39
DG-AC17 6 3.5-4 DG-AC17S-3.5-4 1/23/2019 <5.0 37 150 0.33 J <0.25 39 11 37 46 0.079 <1.0 44 <1.7 <0.89 <5.0 36 78
DG-AD14 6 0.5-1 DG-AD14S-0.5-1 2/1/2019 1.3 J 6.6 U 61 0.40 J 0.65 J 23 6.7 320 360 0.29 2.2 J 160 <0.99 0.91 J <0.95 R 220 130
DG-AD14 6 3.5-4 DG-AD14S-3.5-4 2/1/2019 2.8 8.9 29 0.45 0.32 J 29 13 260 240 0.22 5.2 190 2.4 J 0.75 <0.41 R 310 51
DG-AD15 6 0.5-1 DG-AD15S-0.5-1 1/23/2019 <5.0 12 53 0.5 0.30 J 36 13 50 28 0.022 <1.0 31 <1.7 <0.89 <5.0 45 93
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Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AD15 6 3.5-4 DG-AD15S-3.5-4 1/23/2019 <5.0 1.7 J 26 <0.25 <0.25 45 3.2 7.6 3.0 0.032 <0.99 17 <1.7 <0.88 <5.0 37 16
DG-AD16 6 0.5-1 DG-AD16S-0.5-1 1/23/2019 <5.0 UJ 210 J 130 J 0.36 J 0.44 J 25 8.0 150 J 39 J 0.064 <1.0 23 <1.7 <0.89 <5.0 28 210 J
DG-AD16 6 3.5-4 DG-AD16S-3.5-4 1/23/2019 <5.0 19 49 <0.25 0.37 J 11 8.1 92 120 0.13 <1.0 7.6 <1.7 <0.89 <5.0 59 180

DG-AD16 (D) 6 0.5-1 DG-AD16 (D)S-0.5-1 1/23/2019 <5.0 UJ 6.3 J 76 J 0.35 J 0.33 J 36 7.2 33 J 72 J 0.064 <0.99 30 <1.7 <0.88 <5.0 44 74 J
DG-AD17 6 0.5-1 DG-AD17S-0.5-1 1/24/2019 1.3 2.4 230 0.25 0.35 31 12 56 13 0.043 <0.16 27 1.4 J 0.33 J <0.35 58 50
DG-AD17 6 3.5-4 DG-AD17S-3.5-4 1/24/2019 1.7 J 9.2 98 J 0.59 0.17 J 37 J 11 J 45 J+ 16 0.15 <0.20 32 J 0.62 J <0.16 <0.45 R 40 J 110 J
DG-AD17 6 7-7.5 DG-AD17S-7-7.5 1/24/2019 1.4 8.6 57 0.61 0.25 J 57 8.2 29 15 0.035 0.33 J 32 1.7 J <0.11 <0.33 50 80
DG-AE14 6 0.5-1 DG-AE14S-0.5-1 1/23/2019 <5.0 4.4 110 <0.25 UJ 0.81 J 37 5.6 J 25 J 26 J 0.061 J <1.0 42 <1.7 <0.89 <5.0 66 63
DG-AE14 6 3.5-4 DG-AE14S-3.5-4 1/23/2019 <5.0 35 130 <0.25 0.44 J 110 9.7 110 92 0.25 <1.0 31 <1.7 <0.89 <5.0 47 180
DG-AE16 6 0.5-1 DG-AE16S-0.5-1 1/23/2019 <5.0 UJ 5.3 100 J 0.33 J 0.44 J 29 5.8 38 J 120 J 0.28 <1.0 43 <1.7 <0.89 UJ <5.0 23 170 J
DG-AE16 6 3.5-4 DG-AE16S-3.5-4 1/23/2019 <5.0 5.8 98 0.35 J 0.48 J 30 5.6 45 140 0.72 <1.0 35 <1.7 <0.89 <5.0 22 200
DG-AE17 6 0.5-1 DG-AE17S-0.5-1 1/23/2019 <5.0 UJ 7.6 39 J <0.25 0.49 J 23 8.7 36 220 J 0.043 <1.0 26 <1.7 <0.89 <5.0 25 81 J+
DG-AE17 6 3.5-4 DG-AE17S-3.5-4 1/23/2019 <5.0 <1.5 32 <0.25 <0.25 8.8 7.7 79 <1.0 0.052 <1.0 4.0 <1.7 <0.89 <5.0 80 62
DG-AE18 6 0.5-1 DG-AE18S-0.5-1 1/23/2019 <5.0 7.4 81 0.45 J <0.25 44 14 17 10 0.051 <1.0 32 <1.7 <0.89 <5.0 45 59
DG-AE18 6 3.5-4 DG-AE18S-3.5-4 1/23/2019 <5.0 15 190 0.56 <0.25 26 27 20 15 0.048 <0.99 24 <1.7 <0.88 <5.0 39 140
DG-AF14 6 0.5-1 DG-AF14S-0.5-1 2/5/2019 <0.30 1.2 J 58 <0.12 <0.045 21 7.0 40 83 0.057 0.30 J 23 0.97 J <0.18 <0.53 46 54
DG-AF14 6 3.5-4 DG-AF14S-3.5-4 2/5/2019 <0.30 0.47 J 88 <0.12 <0.044 13 7.2 38 18 0.042 0.24 J 21 <0.54 <0.18 0.77 47 36
DG-AF16 6 0.5-1 DG-AF16S-0.5-1 1/23/2019 <5.0 UJ 2.8 J 300 0.39 J 0.25 J 20 8.8 54 J- 13 0.11 J- 3.4 33 <1.7 <0.89 <5.0 36 58 J-
DG-AF16 6 3.5-4 DG-AF16S-3.5-4 1/23/2019 <5.0 5.9 91 0.36 J <0.25 52 12 17 7.6 0.025 <1.0 29 <1.7 <0.89 <5.0 44 42

DG-AF16 (D) 6 3.5-4 DG-AF16 (D)S-3.5-4 1/23/2019 <5.0 6.3 100 0.46 J <0.25 46 14 20 9.4 0.02 <1.0 30 <1.7 <0.89 <5.0 46 48
DG-AF18 6 0.5-1 DG-AF18S-0.5-1 1/23/2019 <5.0 31 110 0.38 J 0.29 J 39 9.1 27 74 0.12 <1.0 28 <1.7 <0.89 <5.0 37 110
DG-AF18 6 3.5-4 DG-AF18S-3.5-4 1/23/2019 <5.0 UJ 18 J- 520 0.54 0.33 J 38 14 160 J- 12 0.51 <1.0 43 <1.7 <0.89 <5.0 40 65

DG-AF18 (D) 6 0.5-1 DG-AF18 (D)S-0.5-1 1/23/2019 <5.0 6.8 79 0.36 J <0.25 UJ 55 9.9 J 14 J 7.4 J 0.016 J <1.0 30 <1.7 <0.89 <5.0 49 57
DG-AG14 6 0.5-1 DG-AG14S-0.5-1 2/5/2019 <0.22 2.8 110 0.10 J 0.69 15 4.0 19 19 0.15 0.88 J 26 <0.39 <0.13 0.9 50 33
DG-AG14 6 3.5-4 DG-AG14S-3.5-4 2/5/2019 2.4 J 8.6 J 600 J 0.29 J <0.043 32 21 J 50 J 22 J 0.073 J <0.22 29 2.0 J <0.17 1.6 130 91

DG-AG14 (D) 6 3.5-4 DG-AG14 (D)S-3.5-4 2/5/2019 1.3 J 26 J 120 J 0.24 J <0.045 26 12 J 110 J 57 J 0.23 J <0.23 21 1.2 J <0.18 1.1 82 120
DG-AG15 6 0.5-1 DG-AG15S-0.5-1 1/24/2019 0.30 J 3.1 23 0.090 J 0.13 J 24 3.8 8.1 28 0.065 <0.16 20 <0.38 <0.13 <0.36 22 30
DG-AG15 6 3.5-4 DG-AG15S-3.5-4 1/24/2019 1.3 J 7 110 0.41 0.55 30 8.2 32 88 0.17 0.29 J 28 <0.51 <0.17 <0.49 40 150
DG-AG15 6 8.5-9 DG-AG15S-8.5-9 1/24/2019 1.4 J 5.1 73 0.24 J 1.2 31 8.8 28 70 0.024 <0.25 44 1.2 J 0.41 J <0.57 28 250
DG-AG16 6 0.5-1 DG-AG16S-0.5-1 1/22/2019 2.1 6.5 110 0.89 0.35 37 15 32 18 0.065 0.20 J 35 2.2 J 0.17 J 1.2 J 54 58
DG-AG16 6 3.5-4 DG-AG16S-3.5-4 1/22/2019 1.1 J 6.6 56 0.29 U 0.22 J 38 8.2 16 20 0.18 <0.18 U 32 0.82 J <0.15 U <0.42 U 35 33
DG-AG18 6 0.5-1 DG-AG18S-0.5-1 1/23/2019 <5.0 7.1 120 0.47 J <0.25 76 15 16 12 0.36 <0.99 49 <1.7 <0.88 <5.0 62 41
DG-AG18 6 3.5-4 DG-AG18S-3.5-4 1/23/2019 <5.0 4.7 93 0.35 J <0.25 62 11 13 6.4 0.034 <1.0 44 <1.7 <0.89 <5.0 54 33
DG-AH14 6 0.5-1 DG-AH14S-0.5-1 2/5/2019 0.55 J 8.2 180 0.53 <0.037 25 12 39 23 0.16 <0.19 50 1.0 J <0.15 0.96 26 92
DG-AH14 6 3.5-4 DG-AH14S-3.5-4 2/5/2019 0.95 J 2.3 J 36 0.19 J <0.030 50 7.7 5.7 6.3 0.036 <0.15 36 1.1 J <0.12 0.45 42 24
DG-AH15 6 0.5-1 DG-AH15S-0.5-1 1/22/2019 1.8 8.6 170 0.78 0.44 37 13 38 62 0.28 <0.20 U 35 1.6 J <0.15 U <0.44 U 59 73
DG-AH16 6 0.5-1 DG-AH16S-0.5-1 1/22/2019 2.6 9.5 190 0.64 0.53 47 13 78 110 0.19 <0.23 U 43 2.3 J <0.18 U <0.53 U 56 130
DG-AH16 6 3.5-4 DG-AH16S-3.5-4 1/22/2019 1.8 5.8 70 0.66 0.20 J 37 7.5 26 32 0.075 <0.14 U 21 1.4 J <0.11 U <0.32 U 50 95
DG-AH17 6 0.5-1 DG-AH17S-0.5-1 1/24/2019 1.5 J 5.1 35 0.65 0.22 J 26 12 15 10 0.019 <0.22 25 1.1 J <0.18 <0.50 34 75
DG-AI14 6 0.5-1 DG-AI14S-0.5-1 2/1/2019 0.77 J 3.7 U 56 0.22 J 0.36 J 26 8.1 160 67 0.083 <0.24 39 <0.56 0.26 J <0.54 R 75 220
DG-AI14 6 3.5-4 DG-AI14S-3.5-4 2/1/2019 <0.22 5.1 14 0.11 J 0.065 J 8.9 2.7 13 19 0.0087 J <0.17 18 <0.40 0.14 J <0.39 R 20 20
DG-AI15 6 0.5-1 DG-AI15S-0.5-1 1/24/2019 1.2 J 9.2 69 J- 0.88 0.37 J 34 14 30 J 5.8 0.03 0.34 J 32 2.3 J 0.26 J <0.49 50 50
DG-AI15 6 3.5-4 DG-AI15S-3.5-4 1/24/2019 1.6 J 8.3 93 0.28 J 0.33 J 34 5.0 J 20 8.1 J 0.042 0.40 J 26 1.8 J 0.21 J <0.57 45 47

DG-AI15 (D) 6 3.5-4 DG-AI15 (D)S-3.5-4 1/24/2019 1.4 J 5.3 74 0.40 J 0.18 J 36 9.4 J 20 16 J 0.045 0.25 J 24 1.1 J <0.18 UJ <0.50 42 45
DG-AI16 6 1-1.5 DG-AI16S-1-1.5 1/22/2019 2.4 2.6 U 370 0.49 0.43 37 16 75 5.4 0.16 <0.17 U 31 1.8 J <0.13 U <0.37 U 82 57
DG-AI17 6 0.5-1 DG-AI17S-0.5-1 1/22/2019 3.1 15 92 1.0 0.72 48 18 49 25 0.029 0.26 J 47 2.3 J <0.17 U <0.49 U 59 180
DG-AI17 6 3.5-4 DG-AI17S-3.5-4 1/22/2019 2.4 9.1 26 0.94 0.94 36 19 59 230 0.19 <0.22 U 37 2.0 J <0.17 U <0.50 U 37 1,500
DG-AJ14 6 0.5-1 DG-AJ14S-0.5-1 1/22/2019 2.5 5.4 92 0.41 0.4 90 15 27 27 0.052 <0.18 U 100 0.82 J <0.15 U 0.63 J 69 56
DG-AJ14 6 3.5-4 DG-AJ14S-3.5-4 1/22/2019 1.7 2 80 0.20 U 0.18 J 56 6.1 7.6 5.6 0.016 U <0.13 U 20 0.98 J <0.10 U <0.29 U 54 25
DG-AJ15 6 0.5-1 DG-AJ15S-0.5-1 1/22/2019 3.3 3.4 U 160 0.4 0.46 41 22 48 6.3 0.057 <0.22 U 32 2.1 J <0.17 U <0.50 U 120 71
DG-AJ15 6 3.5-4 DG-AJ15S-3.5-4 1/22/2019 2.6 3.1 U 66 0.31 U 0.41 88 6.3 13 2.6 0.068 <0.20 U 31 1.1 J <0.16 U <0.45 U 64 50
DG-AJ17 6 0.5-1 DG-AJ17S-0.5-1 1/24/2019 1.7 J 8.3 30 0.52 0.20 J 38 7.5 19 12 0.016 <0.25 30 0.86 J <0.19 <0.56 45 71
DG-AJ17 6 3.5-4 DG-AJ17S-3.5-4 1/24/2019 2.0 7.6 54 0.43 0.26 J 49 9.2 18 6.9 0.018 0.22 J 30 1.5 J <0.15 <0.44 52 60
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Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AJ17 6 9.5-10 DG-AJ17S-9.5-10 1/24/2019 1.3 J 5.1 90 0.41 0.22 J 67 9.0 16 5.5 0.013 J <0.18 32 1.1 J <0.14 <0.41 48 52
DG-AK14 6 0.5-1 DG-AK14S-0.5-1 1/22/2019 3.7 19 130 <0.090 U 1.0 390 8.8 130 230 0.29 <0.18 U 27 <0.41 U 0.69 U <0.40 U 59 330
DG-AK14 6 3.5-4 DG-AK14S-3.5-4 1/22/2019 0.91 J 1.7 J 110 <0.12 U 0.24 J 42 22 42 11 0.051 <0.24 U 35 3.7 U 0.93 U <0.54 U 120 65

DG-AK14 (D) 6 3.5-4 DG-AK14 (D)S-3.5-4 1/22/2019 4.1 17 99 0.85 0.86 180 14 94 76 0.47 0.40 J 33 2.4 J <0.16 U 0.75 J 63 210
DG-AK15 6 0.5-1 DG-AK15S-0.5-1 1/23/2019 <5.0 5.3 140 0.29 J <0.25 52 8.6 120 46 0.11 <1.0 85 1.7 J <0.89 <5.0 32 140
DG-AK15 6 3.5-4 DG-AK15S-3.5-4 1/23/2019 <5.0 7.8 100 0.63 1.8 34 8.7 43 45 0.21 <1.0 25 1.7 J <0.89 <5.0 37 660
DG-AK16 6 0.5-1 DG-AK16S-0.5-1 1/22/2019 <0.29 U 4.5 63 <0.12 U 0.25 J 63 7.0 21 50 0.18 <0.23 U 33 <0.53 U 0.88 U <0.51 U 46 91
DG-AK16 6 3.5-4 DG-AK16S-3.5-4 1/22/2019 1.2 J 11 130 0.35 0.46 48 J 13 J 25 49 J 0.19 0.23 J 30 0.84 J <0.12 U 1.2 U 49 76 J

DG-AK16 (D) 6 0.5-1 DG-AK16 (D)S-0.5-1 1/22/2019 3.3 9.8 130 0.5 0.53 52 16 45 66 0.16 0.16 J 32 1.6 J <0.12 U 0.62 J 53 110
DG-AL14 6 0.5-1 DG-AL14S-0.5-1 1/22/2019 1.2 J 13 61 0.86 0.19 J 53 17 30 5.1 0.032 4.3 38 3.2 U 0.80 U <0.46 U 57 63
DG-AL14 6 3.5-4 DG-AL14S-3.5-4 1/22/2019 1.2 J 3.7 80 0.29 U 0.14 J 67 8.8 21 11 0.11 <0.18 U 36 2.9 U <0.14 U <0.41 U 62 35

DG-AL14 (D) 6 0.5-1 DG-AL14 (D)S-0.5-1 1/22/2019 1.9 7.7 51 0.92 0.35 39 14 38 4.7 0.025 <0.16 U 29 2.0 J 0.18 J 0.69 J 55 55
DG-AL15 6 1-1.5 DG-AL15S-1-1.5 1/22/2019 3.6 5 170 0.32 0.63 230 9.2 57 87 0.28 0.18 J 36 0.64 J <0.11 U <0.32 U 45 250
DG-AL16 6 0.5-1 DG-AL16S-0.5-1 1/22/2019 4.4 5.9 150 0.32 U 1.5 160 9.8 49 390 0.14 4.9 44 1.2 J 3.4 <0.46 U 44 320
DG-AM14 6 1-1.5 DG-AM14S-1-1.5 1/22/2019 0.50 J 5.4 47 <0.098 U 0.12 J 77 9.3 32 12 0.021 <0.19 U 41 <0.45 U <0.15 U <0.44 U 60 34
DG-AM15 6 0.5-1 DG-AM15S-0.5-1 1/23/2019 <5.0 7.4 30 0.74 <0.25 30 12 16 4.3 0.042 <0.99 28 <1.7 <0.88 <5.0 43 42
DG-AM15 6 3.5-4 DG-AM15S-3.5-4 1/23/2019 <5.0 5.3 110 J- 0.30 J 0.37 J 66 J- 5.2 31 180 J 0.086 <1.0 31 <1.7 <0.89 <5.0 28 130 J-
DG-AM15 6 9.5-10 DG-AM15S-9.5-10 1/23/2019 <5.0 6.3 87 0.43 J 0.27 J 49 9.4 33 29 0.033 <0.99 33 <1.7 <0.88 <5.0 48 63

DG-AM15 (D) 6 9.5-10 DG-AM15 (D)S-9.5-10 1/23/2019 <4.9 7.8 88 0.62 J <0.25 UJ 48 8.1 37 21 0.039 <0.99 32 <1.7 <0.88 <4.9 53 64
DG-AN14 6 0.5-1 DG-AN14S-0.5-1 1/21/2019 0.94 J 1.7 J 140 <0.12 0.14 J 29 5.3 24 49 0.034 0.41 J 24 <0.55 <0.18 <0.53 29 86
DG-AO14 6 0.5-1 DG-AO14S-0.5-1 1/21/2019 1.2 J 7.2 87 0.69 0.19 J 29 11 34 40 0.035 0.21 J 27 <0.49 <0.17 <0.48 38 62
DG-AP12 6 0.5-1 DG-AP12S-0.5-1 1/31/2019 45 44 1,100 0.54 J 6.7 110 13 1,900 10,000 1.0 1.7 J 99 8.2 J 11 <1.3 U 37 4,700
DG-AP12 6 3.5-4 DG-AP12S-3.5-4 1/31/2019 36 23 1,200 0.51 J 2.4 48 9.6 1,000 5,100 1.3 1.1 J 49 7.2 J 5.6 <1.1 U 27 2,500
DG-AP13 6 0.5-1 DG-AP13S-0.5-1 1/23/2019 <5.0 6.3 98 0.49 J <0.25 95 9.6 27 24 J 0.12 <1.0 23 <1.7 <0.89 <5.0 44 56 J
DG-AP13 6 3.5-4 DG-AP13S-3.5-4 1/23/2019 <5.0 3.7 120 0.40 J <0.25 80 12 27 7.1 0.12 <1.0 41 <1.7 <0.89 <5.0 75 40
DG-AP13 6 9.5-10 DG-AP13S-9.5-10 1/23/2019 15 J 27 170 <0.50 1.9 25 20 1,100 4,100 0.086 2.1 J 57 3.7 J <1.8 <10 27 1,300

DG-AP13 (D) 6 0.5-1 DG-AP13 (D)S-0.5-1 1/23/2019 <5.0 8.7 120 0.47 J <0.25 150 11 43 51 J 0.19 <0.99 28 <1.7 <0.88 <5.0 51 170 J
DG-AP14 6 0.5-1 DG-AP14S-0.5-1 1/22/2019 1.2 11 96 0.49 0.16 J 50 9.8 27 42 0.061 0.20 J 33 2.4 U 0.59 U <0.34 U 51 62
DG-AP14 6 3.5-4 DG-AP14S-3.5-4 1/22/2019 2.2 16 73 0.36 U 0.13 J 42 5.5 69 12 0.098 0.27 J 24 3.6 U <0.18 U <0.52 U 59 34
DG-AQ12 6 0.5-1 DG-AQ12S-0.5-1 1/21/2019 1.3 2.3 350 0.63 0.28 44 19 75 6.7 0.54 0.99 J 46 0.89 J 0.26 J <0.32 100 75
DG-AQ12 6 3.5-4 DG-AQ12S-3.5-4 1/21/2019 1.7 8.3 130 0.48 0.13 J 56 19 45 21 0.052 0.23 J 34 <0.43 <0.15 <0.42 56 47
DG-AQ13 6 0.5-1 DG-AQ13S-0.5-1 1/21/2019 1.3 J 4.1 520 0.75 0.37 43 29 91 9.6 0.49 1.8 63 1.6 J 0.64 J <0.42 110 89
DG-AQ13 6 11.5-12 DG-AQ13S-11.5-12 1/21/2019 59 24 1,500 0.56 J 6.1 81 24 1,400 9,200 1.8 0.27 J 82 3.1 J 7.0 <1.9 36 4,900
DG-AQ13 6 3.5-4 DG-AQ13S-3.5-4 1/21/2019 0.99 J 4.2 96 0.34 J 0.10 J 42 9.8 20 12 0.85 <0.22 29 <0.52 <0.18 <0.50 45 43
DG-AR12 6 0.5-1 DG-AR12S-0.5-1 1/21/2019 0.89 J 6.1 110 0.6 0.14 J 63 11 26 23 0.088 0.19 J 26 0.65 J 0.19 J <0.31 51 50
DG-AR12 6 3.5-4 DG-AR12S-3.5-4 1/21/2019 40 20 920 0.20 J 26 2000 11 1,600 5,200 22 0.94 J 58 8.1 9.8 <1.2 36 3,800
DG-AR13 6 0.5-1 DG-AR13S-0.5-1 1/23/2019 <5.0 6.1 120 1.4 0.37 J 170 11 62 64 0.36 J- <1.0 33 <1.7 <0.89 <5.0 54 180
DG-AR13 6 3.5-4 DG-AR13S-3.5-4 1/23/2019 36 27 710 1.2 2.9 100 10 1,600 1,900 2.7 3.7 53 <1.7 3.8 <5.0 50 1,800
DG-AR13 6 9.5-10 DG-AR13S-9.5-10 1/23/2019 17 20 930 0.52 7.1 42 11 790 3,000 1.6 2.2 39 1.8 J 4.0 <5.0 22 2,000
DG-AS11 6 0.5-1 DG-AS11S-0.5-1 1/31/2019 19 20 550 0.32 3.3 59 7.2 430 3,200 1.5 0.68 J 34 3.9 4.0 <0.34 22 1,400
DG-AS11 6 3.5-4 DG-AS11S-3.5-4 1/31/2019 39 30 1,700 0.49 11 360 13 2,400 7,100 1.4 1.0 J 73 <1.2 8.6 <1.2 43 4,100
DG-AS11 6 7.5-8 DG-AS11S-7.5-8 1/31/2019 63 34 1,300 0.97 8.8 43 13 1,300 7,300 0.26 1.6 55 2.8 J 6.3 <1.1 35 3,100
DG-AS12 6 0.5-1 DG-AS12S-0.5-1 1/21/2019 5.3 6.6 210 0.49 0.87 200 10 170 470 0.69 0.24 J 36 1.2 J 1.1 <0.43 46 590
DG-AS12 6 3.5-4 DG-AS12S-3.5-4 1/21/2019 5.3 8.0 140 0.46 0.65 240 12 100 360 1.8 <0.22 35 0.69 J 0.54 J <0.50 38 410
DG-AT11 6 3.5-4 DG-AT11S-3.5-4 1/21/2019 7.0 8.7 J 230 0.16 J 1.6 J 33 J 5.8 J 240 J 210 0.24 J 0.79 J 58 <1.1 0.40 J <1.1 3.9 970

DG-AT11 (D) 6 3.5-4 DG-AT11 (D)S-3.5-4 1/21/2019 8.7 2.8 J 190 <0.11 UJ 0.74 J 12 J 3.4 J 980 J 160 0.057 J 0.86 J 49 <1.2 <0.16 UJ <0.47 3.9 1,200
DG-AT12 6 0.5-1 DG-AT12S-0.5-1 1/23/2019 51 25 530 <0.50 6.1 1400 4.5 630 11,000 0.26 <2.0 52 <3.4 <1.8 <10 12 3,800
DG-AT12 6 3.5-4 DG-AT12S-3.5-4 1/23/2019 <5.0 10 150 0.43 J 0.29 J 110 7.5 79 120 0.014 J <1.0 34 <1.7 <0.89 <5.0 56 190
DG-AT12 6 9.5-10 DG-AT12S-9.5-10 1/23/2019 51 29 1,600 <1.2 4.8 53 <2.5 1,100 6,600 <0.012 <5.0 74 <8.4 5.6 J <25 25 2,900
DG-AU11 6 0.5-1 DG-AU11S-0.5-1 1/23/2019 <5.0 5.5 84 0.5 <0.25 54 9.6 22 12 0.16 <1.0 32 <1.7 <0.89 <5.0 50 49
DG-AU11 6 3.5-4 DG-AU11S-3.5-4 1/23/2019 <5.0 4.7 97 0.43 J <0.25 49 9.7 24 11 0.15 <1.0 29 <1.7 <0.89 <5.0 49 46
DG-AU11 6 9.5-10 DG-AU11S-9.5-10 1/23/2019 58 40 990 <0.50 4.1 1200 6.4 2,900 8,400 11 3.8 J 56 4.7 J 31 <10 15 2,900
DG-AV10 6 0.5-1 DG-AV10S-0.5-1 1/21/2019 2.6 9 150 0.46 0.98 250 11 110 140 0.38 0.32 J 52 1.4 J <0.12 <0.35 U 47 400
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Table 2: Metals Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Investigation
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Depth Range 
(ft bgs) Sample Name Collection Date A
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AV10 6 14.5-15 DG-AV10S-14.5-15 1/21/2019 48 20 1,600 0.81 66 970 13 5,100 7,200 13 1.9 J 3,400 2.4 J 11 <0.85 31 7,300
DG-AV10 6 3.5-4 DG-AV10S-3.5-4 1/21/2019 1.2 U 6.1 55 0.48 0.47 37 12 52 41 0.23 <0.15 33 0.71 J <0.12 <0.34 U 34 190
DG-AV12 6 0.5-1 DG-AV12S-0.5-1 1/22/2019 5.2 21 310 0.81 1.1 730 19 180 230 0.6 3.5 55 7.2 U <0.37 U <1.1 U 55 750
DG-AV12 6 19.5-20 DG-AV12S-19.5-20 1/22/2019 1.2 9.3 150 0.46 0.21 J 51 22 35 6.7 0.035 0.19 J 48 2.4 U 0.60 U <0.35 U 67 87
DG-AV12 6 3.5-4 DG-AV12S-3.5-4 1/22/2019 0.81 J 9.9 100 0.4 0.095 J 70 8.7 48 6.3 0.082 <0.18 U 48 2.8 U 0.70 U <0.41 U 74 48
DG-AW10 6 0.5-1 DG-AW10S-0.5-1 1/21/2019 1.7 U 6.8 59 0.8 0.46 67 15 27 18 0.068 <0.22 61 1.1 J <0.17 <0.49 U 61 77
DG-AW10 6 3.5-4 DG-AW10S-3.5-4 1/21/2019 <0.26 2.4 J 27 <0.10 0.13 J 38 3.7 17 9.6 0.023 <0.20 19 0.77 J <0.16 <0.46 U 22 33
DG-AW11 6 0.5-1 DG-AW11S-0.5-1 1/23/2019 <5.0 8.3 73 0.69 <0.25 170 12 44 41 0.16 <1.0 30 <1.7 <0.89 <5.0 46 120
DG-AW11 6 3.5-4 DG-AW11S-3.5-4 1/23/2019 <5.0 4.9 150 0.38 J <0.25 780 6.1 49 59 0.22 <1.0 24 <1.7 <0.89 <5.0 35 200
DG-AW11 6 7.5-8 DG-AW11S-7.5-8 1/23/2019 <50 <15 130 <2.5 <2.5 8700 <5.0 85 69 2.6 J- <10 13 J <17 <8.9 <50 22 1,200
DG-AX10 6 0.5-1 DG-AX10S-0.5-1 1/21/2019 1.1 U 5.2 110 0.49 0.4 53 12 32 11 0.16 0.32 J 47 <0.32 <0.11 <0.31 U 59 60
DG-AX10 6 3.5-4 DG-AX10S-3.5-4 1/21/2019 1.7 U 10 72 0.75 0.35 J 48 7.2 58 17 0.057 <0.22 35 <0.52 <0.17 <0.50 U 56 64
DG-AX11 6 0.5-1 DG-AX11S-0.5-1 1/21/2019 5.9 J- 5.1 100 J+ 0.54 0.49 440 13 54 88 J 0.41 <0.19 35 0.93 J <0.15 <0.42 U 49 230
DG-AX11 6 3.5-4 DG-AX11S-3.5-4 1/21/2019 1.5 J 6.7 78 0.92 0.27 J 30 11 20 13 0.042 0.31 J 24 2.3 J <0.18 <0.52 41 46
DG-AY9 6 0.5-1 DG-AY9S-0.5-1 1/21/2019 1.6 U 8.9 120 0.51 0.81 55 15 48 63 0.1 <0.21 34 1.6 J <0.16 <0.47 U 53 140
DG-AY9 6 3.5-4 DG-AY9S-3.5-4 1/21/2019 1.1 U 6.5 110 0.62 0.26 J 58 12 19 10 0.04 <0.14 30 0.73 J <0.11 <0.31 U 53 42
DG-AZ10 6 0.5-1 DG-AZ10S-0.5-1 1/21/2019 1.5 U 5.8 140 0.6 0.27 J 38 12 16 6.4 0.019 <0.19 29 0.48 J <0.15 <0.43 U 46 35

DG-AZ10 6 3.5-4 DG-AZ10S-3.5-4 1/21/2019 1.8 U 7.8 99 0.51 0.28 J 44 7.3 21 8.1 0.025 <0.23 27 1.6 J <0.18 <0.52 U 51 42

Notes:
1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure. The chromium ESL is for chromium(III).

2. All except cobalt: Table 3, 95th Percentiles in Diamond, D. et al., 2009. Analysis of Background Distributions of Metals in the Soil at Lawrence Berkeley National Laboratory. April.

   Cobalt: RWQCB, 2017. Letter from Vic Pal to Howard Pearce Re Concurrence with Proposed Revisions to the Baylands Soil Processing Acceptance Criteria, Brisbane Landfill, San Mateo County. 14 September.

- The RWQCB ESL is used as comparison criteria when available unless the regional background is higher, in which case regional background is used as the comparison criteria. 

- Metals were analyzed by USEPA Methods 6010B and 7471A.

- Non-detect results are presented with "<" followed by the MDL.

- Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

"J" - Analyte was detected but the associated numerical value is the approximate concentration.

"J+" - Analyte was detected but the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to positive bias of associated QC or calibration data or attributable to matrix interference.

"J-" - Analyte was detected but the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to negative bias of associated QC or calibration data or attributable to matrix interference.

"R" - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

"U" - Not detected at or above the reported result.

"UJ" - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample.

"--" - Not Available

"<" - Non-detect result

(D) - Duplicate sample

ESL - Environmental Screening Level

ft bgs - Feet below ground surface

MDL - Method Detection Limit

mg/kg - milligram per kilogram
QC - quality control 

RWQCB - Regional Water Quality Control Board

USEPA - United States Environmental Protection Agency

- Gray shading indicates a detection above the screening level.
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Investigation
 Zone

Depth Range
 (ft bgs) Sample Name Collection Date

B
en

zo
(a

)a
nt

hr
ac

en
e

B
en

zo
(a

)p
yr

en
e

B
en

zo
(b

)f
lu

or
an

th
en

e

B
en

zo
(k

)f
lu

or
an

th
en

e

C
hr

ys
en

e

D
ib

en
zo

(a
,h

)a
nt

hr
ac

en
e

In
de

no
(1

,2
,3

-c
d)

py
re

ne

B
en

zo
(a

)p
yr

en
e 

E
qu

iv
al

en
t 

T
ot

al
 P

A
H

s [
4]

2-
M

et
hy

ln
ap

ht
ha

le
ne

A
ce

na
ph

th
en

e

A
ce

na
ph

th
yl

en
e

A
nt

hr
ac

en
e

B
en

zo
(g

,h
,i)

pe
ry

le
ne

F
lu

or
an

th
en

e

F
lu

or
en

e

N
ap

ht
ha

le
ne

P
he

na
nt

hr
en

e

P
yr

en
e

T
P

H
-D

ie
se

l (
C

10
-C

28
)

T
P

H
-M

ot
or

 O
il 

(C
24

-C
36

)

1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 9.0E+02 -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

DG-N1 1 0.5-1 DG-N1S-0.5-1 12/18/2018 50 70 130 47 81 19 J 44 112 31 J <11 23 58 50 91 <8.7 33 53 100 82 210
DG-N1 1 3.5-4 DG-N1S-3.5-4 12/18/2018 2.7 J 4.2 J 9.2 2.9 J 7 <3.5 <4.2 7 <4.9 <2.8 <2.4 <2.0 5.6 3.6 J <2.2 3.6 J 11 5.8 3.2 <10

DG-N4 1 4.5-5 DG-N4S-4.5-5 12/19/2018 10 7.4 57 5.7 55 6.2 7.5 21 740 250 73 200 10 44 330 280 720 69 2,800 <200

DG-N4 1 8.5-9 DG-N4S-8.5-9 12/19/2018 2.8 J 4.3 J 18 3.1 J 11 <3.5 <4.2 8 <5.0 <2.8 <2.4 3.4 J 4.8 J 9.1 3.6 J 4.3 J 15 11 29 40 J
DG-N5 1 0.5-1 DG-N5S-0.5-1 1/8/2019 88 100 170 67 120 14 48 145 27 <5.4 24 48 58 130 <4.3 23 60 140 68 190

DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/8/2019 40 72 87 27 68 8.1 47 98 12 3.3 28 36 68 160 4.2 16 140 230 35 86
DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/24/2019 71 J 43 J 59 J <39 UJ 48 J <39 <39 UJ 78 <39 200 J <39 75 J <39 UJ 400 J 47 J <39 280 J 220 J 100 110 J

DG-N5 1 3.5-4 DG-N5S-3.5-4 1/8/2019 5.6 4.4 9.7 3 13 <3.4 4.8 8 <4.9 <2.7 <2.3 2.1 7.5 11 <2.1 5 13 12 38 74
DG-O3 1 0.5-1 DG-O3S-0.5-1 12/18/2018 4.3 J 5.2 7.2 3.4 J 3.3 J <3.5 <4.2 8 <5.0 <2.8 <2.4 <2.0 5.8 5.4 <2.2 <3.5 3.1 J 6.2 4.2 13 J
DG-O3 1 3.5-4 DG-O3S-3.5-4 12/18/2018 3.3 J 5.1 8.1 3.3 J 4.5 J <3.5 <4.2 8 6.8 J <2.8 <2.4 <2.0 5.6 8.2 <2.2 4.7 J 10 8.9 2.0 U <10

DG-O4 1 4.5-5 DG-O4S-4.5-5 12/19/2018 8.8 J 14 J 25 U 10 J 13 J <17 <21 27 130 220 52 110 <21 31 250 97 210 63 2,000 <99

DG-O4 1 9.5-10 DG-O4S-9.5-10 12/19/2018 2.8 J 5.1 21 2.8 J 9.1 <3.5 <4.2 9 7.7 J 14 3.8 J 8.1 5.6 7.9 16 11 21 12 130 21 J
DG-P1 1 0.5-1 DG-P1S-0.5-1 11/21/2018 120 J 180 J 170 64 130 J 34 86 252 16 15 43 45 110 180 J 16 25 120 J 220 15 43 J
DG-P1 1 3.5-4 DG-P1S-3.5-4 11/21/2018 6.9 J 12 14 5.3 J 12 J 4.0 J 9 19 7.3 J 5.4 J 3.8 J 4.0 J 13 15 J 4.0 J 9.6 22 J 18 J 3.5 10 J

DG-P1 (D) 1 3.5-4 DG-P1 (D)S-3.5-4 11/21/2018 18 J 20 21 9.1 J 22 J 4.5 J 11 30 6.0 J 4.9 UJ 5.4 J 14 J 15 39 J 6.8 J 7.7 53 J 44 J 4.7 16 J
DG-P4 1 4.5-5 DG-P4S-4.5-5 12/19/2018 27 J 36 J 80 25 J 72 <35 <42 67 730 240 110 230 <43 84 360 520 270 140 3,600 <200

DG-P4 1 7.5-8 DG-P4S-7.5-8 12/19/2018 2.5 J 4.3 J 31 3.2 J 36 4.7 J <4.2 13 11 5 2.8 J 6 6.1 12 6.7 23 83 12 54 15 J
DG-P5 1 0.5-1 DG-P5S-0.5-1 1/8/2019 31 46 80 25 54 6.7 22 66 34 3.3 14 27 25 58 2.4 38 47 72 35 110
DG-P5 1 3.5-4 DG-P5S-3.5-4 1/8/2019 29 34 62 23 41 <17 <20 53 <24 <13 <11 9.9 27 37 <10 25 30 54 100 940
DG-Q3 1 0.5-1 DG-Q3S-0.5-1 12/18/2018 6 8.7 11 4.9 J 6.9 <3.5 5.9 13 5.2 J <2.8 2.5 J 3.0 J 8.6 12 <2.2 <3.5 7.5 15 11 31 J
DG-Q3 1 3.5-4 DG-Q3S-3.5-4 12/18/2018 <1.5 2.5 J 5.0 U <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 1.6 J <2.2 <3.5 <1.8 <1.7 2.5 <10

DG-Q7 1 0.5-1 DG-Q7S-0.5-1 1/8/2019 85 120 200 66 160 26 93 185 68 <13 64 180 170 190 12 49 180 230 270 530
DG-Q7 1 3.5-4 DG-Q7S-3.5-4 1/8/2019 11 11 32 9.4 27 4.4 10 21 27 <2.8 7.5 20 13 28 <2.2 40 44 27 61 150

DG-Q7 (D) 1 3.5-4 DG-Q7 (D)S-3.5-4 1/8/2019 67 89 160 52 120 <17 57 127 57 <13 45 140 80 120 <11 40 90 150 280 520
DG-R1 1 0.5-1 DG-R1S-0.5-1 12/17/2018 190 310 470 130 390 68 170 463 120 <14 130 180 240 300 12 J 110 200 620 190 440
DG-R1 1 3.5-4 DG-R1S-3.5-4 12/17/2018 5 4.3 J 26 3.3 J 22 4.0 J 4.6 J 12 72 4.0 J 2.6 J 120 6.9 11 13 21 52 12 92 61
DG-R5 1 0.5-1 DG-R5S-0.5-1 1/29/2019 230 280 440 140 240 46 120 407 73 <14 32 48 130 330 <11 70 140 300 62 150
DG-R5 1 3.5-4 DG-R5S-3.5-4 1/29/2019 82 110 140 33 110 18 49 156 10 J <5.5 19 12 J 56 110 <4.3 12 45 140 11 32 J

DG-R5 (D) 1 3.5-4 DG-R5 (D)S-3.5-4 1/29/2019 73 97 150 47 100 16 40 140 14 J <5.5 21 21 J 48 110 <4.3 14 53 130 10 35 J
DG-S3 1 0.5-1 DG-S3S-0.5-1 12/18/2018 21 28 42 13 30 5.1 15 41 22 <2.8 8.9 12 18 42 <2.2 17 31 57 90 230
DG-S3 1 3.5-4 DG-S3S-3.5-4 12/18/2018 31 J 84 J 130 43 J 70 J <70 <84 140 <99 <56 <48 <40 <86 75 J <44 <70 UJ 97 J 81 J 740 4,700
DG-S7 1 0.5-1 DG-S7S-0.5-1 1/8/2019 85 120 180 67 140 19 61 172 33 <14 49 89 90 160 <11 32 100 200 260 710
DG-S7 1 3.5-4 DG-S7S-3.5-4 1/8/2019 18 13 26 8.2 33 <3.4 8.6 20 15 <2.7 6.6 12 11 52 3.8 34 53 55 97 140
DG-T1 1 0.5-1 DG-T1S-0.5-1 12/17/2018 140 250 360 100 240 50 J 130 J 364 83 <14 100 110 170 J 200 J 12 J 78 130 400 J 180 540
DG-T1 1 3.5-4 DG-T1S-3.5-4 12/17/2018 3.7 J 5.9 J 14 3.6 J 12 J <3.5 <4.2 10 <5.0 <2.8 <2.4 2.0 J 6.3 J 6.5 J <2.2 6.4 J 25 J 10 2.0 UJ <10

DG-T1 (D) 1 3.5-4 DG-T1 (D)S-3.5-4 12/17/2018 2.8 J 4.7 J 9.5 2.7 J 5.8 J <3.5 <4.2 8 <5.0 <2.8 <2.4 2.2 J 4.6 J 3.8 J <2.2 <3.5 UJ 12 J 7 5.8 J 19 J
DG-T5 1 0.5-1 DG-T5S-0.5-1 1/8/2019 33 55 54 19 47 9.3 29 76 17 3.1 4.9 10 42 51 <2.2 25 33 67 22 47
DG-T5 1 3.5-4 DG-T5S-3.5-4 1/8/2019 <1.5 2.6 4.3 <2.1 2.3 <3.5 <4.1 5 <4.9 <2.8 <2.4 <2.0 <4.2 2 <2.2 <3.5 <1.8 2.3 3.4 <9.9

DG-U3 1 0.5-1 DG-U3S-0.5-1 12/18/2018 55 61 130 47 81 11 32 94 70 <5.6 26 65 32 130 5.2 J 72 110 130 98 220
DG-U3 1 3.5-4 DG-U3S-3.5-4 12/18/2018 16 J 10 J 110 J 13 J 130 14 J 13 38 130 J 20 11 27 J 17 J 140 12 280 J 650 J 70 J 12 J 36 J

DG-U3 (D) 1 3.5-4 DG-U3 (D)S-3.5-4 12/18/2018 79 J 140 J 210 J 75 J 120 70 J <84 244 <100 UJ <56 <48 110 J 110 J 140 <44 92 J 230 J 140 J 330 J 2,200 J
DG-U7 1 0.5-1 DG-U7S-0.5-1 1/8/2019 10 20 30 13 25 6.4 22 33 5.8 <2.6 5.8 11 33 19 <2.1 5.8 11 23 15 52
DG-U7 1 3.5-4 DG-U7S-3.5-4 1/8/2019 23 20 38 15 44 4.4 14 32 91 <2.7 11 11 20 40 6.5 79 59 51 28 62
DG-V1 1 0.5-1 DG-V1S-0.5-1 12/17/2018 150 260 300 85 230 49 150 370 34 <5.6 83 45 200 190 11 48 96 440 41 76

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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 (ft bgs) Sample Name Collection Date

B
en

zo
(a

)a
nt

hr
ac

en
e

B
en

zo
(a

)p
yr

en
e

B
en

zo
(b

)f
lu

or
an

th
en

e

B
en

zo
(k

)f
lu

or
an

th
en

e

C
hr

ys
en

e

D
ib

en
zo

(a
,h

)a
nt

hr
ac

en
e

In
de

no
(1

,2
,3

-c
d)

py
re

ne

B
en

zo
(a

)p
yr

en
e 

E
qu

iv
al

en
t 

T
ot

al
 P

A
H

s [
4]

2-
M

et
hy

ln
ap

ht
ha

le
ne

A
ce

na
ph

th
en

e

A
ce

na
ph

th
yl

en
e

A
nt

hr
ac

en
e

B
en

zo
(g

,h
,i)

pe
ry

le
ne

F
lu

or
an

th
en

e

F
lu

or
en

e

N
ap

ht
ha

le
ne

P
he

na
nt

hr
en

e

P
yr

en
e

T
P

H
-D

ie
se

l (
C

10
-C

28
)

T
P

H
-M

ot
or

 O
il 

(C
24

-C
36

)

1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 9.0E+02 -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-V1 1 3.5-4 DG-V1S-3.5-4 12/17/2018 4.4 J 7.8 66 5.1 84 9.5 8.4 25 8.9 J <2.8 <2.4 4.6 J 12 30 4.9 J 9.5 220 22 2.8 <10

DG-V5 1 0.5-1 DG-V5S-0.5-1 1/8/2019 46 62 97 31 77 11 31 91 79 4.9 15 30 39 110 3.4 61 91 110 48 110
DG-V5 1 3.5-4 DG-V5S-3.5-4 1/8/2019 <1.5 2 3.5 <2.1 1.8 <3.5 <4.2 4 <4.9 <2.8 <2.4 <2.0 <4.2 2.6 <2.2 <3.5 2.2 3.1 1.7 <9.9

DG-V5 1 7.5-8 DG-V5S-7.5-8 1/8/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.8 <2.4 <2.0 <4.2 <1.4 <2.2 <3.4 <1.8 <1.7 0.98 <9.9

DG-V9 1 0.5-1 DG-V9S-0.5-1 1/10/2019 <1.5 <1.9 2.2 J <2.1 1.8 J <3.4 <4.1 3 <4.9 <2.7 <2.3 <2.0 <4.2 2.7 J <2.1 <3.4 2.7 J 3.1 J 5 16 J
DG-V9 1 3.5-4 DG-V9S-3.5-4 1/10/2019 2.1 J <1.8 R 11 J 2.8 J 17 J <3.4 UJ <4.0 UJ 4 20 <2.7 4.5 J 2.4 J <4.1 UJ 29 J 3.0 J 130 59 J 16 J 15 27 J
DG-V9 1 7.5-8 DG-V9S-7.5-8 1/10/2019 <1.4 <1.8 <2.0 <2.0 <1.3 <3.4 <4.0 3 <4.8 <2.7 <2.3 <1.9 <4.1 <1.3 <2.1 <3.4 <1.7 <1.6 2.8 18 J
DG-W3 1 0.5-1 DG-W3S-0.5-1 12/18/2018 27 36 45 21 J 25 <17 <21 53 <25 <14 15 J 32 25 44 <11 17 J 26 55 62 160
DG-W3 1 3.5-4 DG-W3S-3.5-4 12/18/2018 4.8 J 7 60 5.2 60 6.8 7 21 <5.0 <2.8 <2.4 2.6 J 9 27 <2.2 8.6 78 19 9.4 12 J
DG-W7 1 0.5-1 DG-W7S-0.5-1 1/29/2019 39 57 100 33 36 21 J 48 97 42 J <14 29 52 67 66 <11 42 50 63 32 74
DG-W7 1 3.5-4 DG-W7S-3.5-4 1/29/2019 13 14 43 14 37 7.0 J 11 28 22 <5.5 7.4 J 7.2 J 12 59 <4.3 69 81 43 35 68
DG-X1 1 0.5-1 DG-X1S-0.5-1 12/17/2018 810 J 1,300 J 1,600 J 530 J 1,400 J 270 J 770 J 1,895 190 <14 470 J 260 J 1,100 J 1,100 J 67 J 310 600 2,600 J 95 130

DG-X1 (D) 1 0.5-1 DG-X1 (D)S-0.5-1 12/17/2018 4,400 J 5,200 J 6,800 J 2,300 J 6,100 J 1,100 J 3,100 J 7,759 220 <28 1,400 J 730 J 3,900 J 2,600 J 160 J 350 1,000 6,600 J 69 120
DG-X1 1 3.5-4 DG-X1S-3.5-4 12/17/2018 20 3.1 J 62 <2.1 30 3.9 J <4.2 15 <5.0 <2.8 <2.4 <2.0 <4.3 11 <2.2 5.3 30 5.1 2.9 <10

DG-X5 1 0.5-1 DG-X5S-0.5-1 1/8/2019 46 61 94 34 73 11 37 90 71 3.7 27 70 68 94 <2.2 68 140 110 78 190
DG-X5 1 3.5-4 DG-X5S-3.5-4 1/8/2019 <1.5 <1.9 2.6 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.8 <2.4 <2.0 <4.2 1.6 <2.2 <3.4 <1.8 1.8 1.3 <9.9

DG-X9 1 0.5-1 DG-X9S-0.5-1 1/10/2019 8.4 7.9 13 4.1 J 4.3 J 3.8 J 20 16 5.3 J <2.8 22 47 65 6.9 <2.2 8.9 6.5 8 31 74
DG-X9 1 3.5-4 DG-X9S-3.5-4 1/10/2019 18 10 27 7.7 44 <3.4 6.4 17 120 <2.7 <2.4 15 8.2 69 7.8 390 160 52 68 90
DG-Y3 1 0.5-1 DG-Y3S-0.5-1 12/18/2018 210 J 300 470 200 J 200 J <170 <210 466 <250 <140 <120 140 J 230 J 410 <110 <170 210 J 470 930 1,900
DG-Y3 1 3.5-4 DG-Y3S-3.5-4 12/18/2018 2.4 J 4.3 J 25 2.9 J 22 <3.5 <4.2 9 <5.0 <2.8 <2.4 <2.0 5.3 11 <2.2 7.3 35 9 2.1 <10

DG-Y7 1 0.5-1 DG-Y7S-0.5-1 1/9/2019 31 32 53 18 47 4.6 15 47 11 3.7 4.4 14 17 70 3 12 49 68 25 43
DG-Y7 1 3.5-4 DG-Y7S-3.5-4 1/9/2019 11 7.5 18 6.2 29 <3.4 <4.1 12 22 <2.7 4.4 6.8 <4.2 35 3.9 73 68 34 59 110
DG-Z5 1 0.5-1 DG-Z5S-0.5-1 1/8/2019 140 190 230 93 180 24 67 259 55 <11 48 61 79 180 <8.7 85 93 330 70 190
DG-Z5 1 3.5-4 DG-Z5S-3.5-4 1/8/2019 <1.5 <1.9 3.4 <2.1 1.8 <3.5 <4.2 3 <5.0 <2.8 <2.4 <2.0 <4.3 2.2 <2.2 <3.5 2.5 2.4 5.6 12
DG-Z9 1 0.5-1 DG-Z9S-0.5-1 1/9/2019 39 50 93 29 45 <17 23 74 <24 <13 24 41 33 56 <10 21 30 65 100 190

DG-Z9 (D) 1 0.5-1 DG-Z9 (D)S-0.5-1 1/9/2019 19 21 38 12 27 <6.8 14 32 <9.8 <5.5 12 22 27 59 <4.3 11 31 52 62 130
DG-Z9 1 3.5-4 DG-Z9S-3.5-4 1/9/2019 4 <1.8 19 4 29 <3.4 <4.1 5 15 <2.7 <2.3 2.6 <4.2 29 2.1 41 56 17 31 58

DG-AA3 1 0.5-1 DG-AA3S-0.5-1 12/18/2018 80 100 150 62 99 15 42 143 31 J <5.6 17 31 57 J 130 <4.4 24 J 67 J 160 76 150
DG-AA3 (D) 1 0.5-1 DG-AA3 (D)S-0.5-1 12/18/2018 74 98 130 53 100 18 J 65 144 53 J <14 23 J 47 270 J 150 <11 47 J 130 J 220 97 180

DG-AA3 1 3.5-4 DG-AA3S-3.5-4 12/18/2018 2.2 J 4.1 J 7.6 2.9 J 4.1 J <3.5 <4.2 7 <5.0 <2.8 <2.4 <2.0 4.3 J 3.6 J <2.2 <3.5 8.5 5 2.0 U 14 J
DG-AA3 1 7-7.5 DG-AA3S-7-7.5 12/18/2018 7 2.4 J 20 2.2 J 8.8 <3.5 <4.2 7 11 <2.8 <2.4 <2.0 4.8 J 6.4 16 6.9 24 19 2 <10

DG-AA7 1 0.5-1 DG-AA7S-0.5-1 1/9/2019 44 58 130 41 63 <17 42 89 <25 <14 51 240 64 74 <11 21 50 85 45 130
DG-AA7 1 3.5-4 DG-AA7S-3.5-4 1/9/2019 4.2 3.6 7.4 2.8 6.2 <3.3 <4.0 7 <4.7 <2.7 <2.3 3.4 <4.1 8.1 <2.1 <3.3 7.6 9.6 14 38
DG-AB5 1 0.5-1 DG-AB5S-0.5-1 1/29/2019 550 J 770 J 740 J 290 J 600 J 81 J 250 J 1,009 79 J <14 130 J 56 J 290 J 480 J <11 100 J 140 J 1,000 J 51 150

DG-AB5 (D) 1 0.5-1 DG-AB5 (D)S-0.5-1 1/29/2019 53 J 84 J 99 J 36 J 56 J 18 J 40 J 122 26 J <14 23 J 21 J 49 J 91 J <11 22 J 42 J 120 J 38 91
DG-AB5 1 3.5-4 DG-AB5S-3.5-4 1/29/2019 5.6 12 16 6.6 8 3.9 J 8.7 19 <4.9 <2.7 <2.3 2.2 J 11 12 <2.1 <3.4 6.3 13 6.8 24 J
DG-AB9 1 0.5-1 DG-AB9S-0.5-1 1/30/2019 5.4 J 4.3 J 10 J <4.0 14 J <4.0 4.0 J 8 15 J <4.0 <4.0 <4.0 4.1 J 15 J <4.0 18 J 26 J 10 J 21 22
DG-AB9 1 3.5-4 DG-AB9S-3.5-4 1/30/2019 16 J 22 J 32 10 J 23 J 5.7 J 32 36 26 J <3.9 13 J 28 J 39 19 J <3.9 22 J 21 J 21 J 8.9 11
DG-AC3 1 0.5-1 DG-AC3S-0.5-1 12/19/2018 50 68 110 44 74 11 J 28 J 98 33 3.0 J 16 27 33 J 78 2.9 J 22 58 100 72 170
DG-AC3 1 3.5-4 DG-AC3S-3.5-4 12/19/2018 <1.5 3.0 J 7.1 2.2 J 3.6 J <3.5 <4.2 6 10 U <2.8 <2.4 <2.0 <4.3 2.9 J <2.2 5.2 12 3.7 J 4 15 J
DG-AC7 1 0.5-1 DG-AC7S-0.5-1 1/9/2019 330 500 1,100 330 480 72 240 743 <24 16 170 360 280 620 17 28 110 830 85 210

DG-AC7 (D) 1 0.5-1 DG-AC7 (D)S-0.5-1 1/9/2019 96 200 430 130 170 27 92 290 45 <14 82 190 100 160 <11 43 62 220 75 180
DG-AC7 1 3.5-4 DG-AC7S-3.5-4 1/9/2019 5.3 2.5 11 2.8 19 <3.4 <4.1 6 11 <2.8 2.9 5.3 <4.2 27 <2.2 41 51 17 28 37
DG-AC7 1 7.5-8 DG-AC7S-7.5-8 1/9/2019 9.3 17 54 9.3 30 <3.4 14 27 16 <2.7 5.9 3.2 20 43 5.8 42 49 41 9.2 25
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 9.0E+02 -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-AD5 1 0.5-1 DG-AD5S-0.5-1 1/8/2019 51 64 80 37 92 <14 34 88 92 <11 53 77 54 100 20 340 130 140 310 550
DG-AD5 1 3.5-4 DG-AD5S-3.5-4 1/8/2019 <1.5 2.5 4.8 <2.1 3.3 <3.4 <4.1 5 <4.9 <2.8 <2.4 <2.0 4.4 4.6 <2.2 3.6 3.6 6.3 15 35
DG-AD9 1 0.5-1 DG-AD9S-0.5-1 1/9/2019 120 180 260 91 190 24 84 252 120 21 56 110 110 220 12 130 150 250 510 1,200
DG-AD9 1 3.5-4 DG-AD9S-3.5-4 1/9/2019 18 11 36 10 41 <3.3 6.2 19 58 3.1 <2.3 27 8.5 81 9.4 170 190 60 110 150
DG-AE3 1 0.5-1 DG-AE3S-0.5-1 12/19/2018 <1.5 2.8 J 5.0 U <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 2.0 J <2.2 <3.5 <1.8 2.3 J 3 13 J
DG-AE3 1 3.5-4 DG-AE3S-3.5-4 12/19/2018 34 47 60 21 45 10 35 70 23 <2.8 8.4 10 44 72 3.2 J 20 49 83 24 69
DG-AE7 1 0.5-1 DG-AE7S-0.5-1 1/9/2019 25 36 53 22 42 4.4 15 50 5.4 <2.6 2.4 4.2 18 40 <2.1 4.9 18 42 21 47
DG-AE7 1 3.5-4 DG-AE7S-3.5-4 1/9/2019 18 18 27 9.6 28 <3.4 6.6 25 13 <2.7 3.4 4.9 8.1 20 2.9 14 23 30 27 140
DG-AE7 1 8-8.5 DG-AE7S-8-8.5 1/9/2019 14 28 58 17 39 4.2 19 42 5.1 <2.6 2.3 3 26 42 2.3 15 47 52 6.2 <9.7

DG-AF5 1 0.5-1 DG-AF5S-0.5-1 1/8/2019 130 160 260 91 210 32 96 242 64 22 60 150 130 240 14 77 190 270 300 640
DG-AF5 1 3.5-4 DG-AF5S-3.5-4 1/8/2019 <1.5 2.9 4.7 <2.1 3.1 <3.4 <4.1 5 <4.9 <2.7 <2.4 <2.0 4.7 3.9 <2.2 <3.4 2.8 5 11 35
DG-AG3 1 0.5-1 DG-AG3S-0.5-1 12/19/2018 8.5 12 17 6.8 13 3.8 J 9.7 19 <5.0 <2.8 2.5 J 6.3 18 18 <2.2 4.3 J 9.3 19 11 45 J
DG-AG3 1 3.5-4 DG-AG3S-3.5-4 12/19/2018 3.8 J 7.7 11 3.6 J 7.1 <3.5 4.4 J 11 <5.0 <2.8 <2.4 <2.0 7.4 7.3 <2.2 <3.5 8.8 20 210 690
DG-AG7 1 0.5-1 DG-AG7S-0.5-1 1/30/2019 15 J 24 J 35 11 J 24 J 4.4 J 20 J 36 5.7 J <3.9 3.9 J 8.4 J 27 J 24 J <3.9 6.1 J 16 J 26 J 20 18
DG-AG7 1 3.5-4 DG-AG7S-3.5-4 1/30/2019 4.2 J 4.9 J 9.6 J <4.0 7.5 J <4.0 <4.0 9 <4.0 <4.0 <4.0 <4.0 4.1 J 8.1 J <4.0 <4.0 5.4 J 8.1 J 5.4 4.9
DG-AH4 1 4-4.5 DG-AH4S-4-4.5 12/18/2018 2,700 1,600 940 350 J 4,200 <350 <420 2,168 20,000 3100 460 J 4,600 510 1,900 3,400 1,100 14,000 9,200 3,700 3,600
DG-AH4 1 6-6.5 DG-AH4S-6-6.5 12/18/2018 3.6 J 7.2 21 3.9 J 20 4.2 J 6.5 15 11 <2.8 <2.4 3.1 J 12 13 <2.2 19 46 15 13 34 J
DG-AH5 1 0.5-1 DG-AH5S-0.5-1 1/8/2019 55 79 90 40 81 9.3 35 107 24 3 12 30 46 130 3.4 27 77 150 58 160
DG-AH5 1 3.5-4 DG-AH5S-3.5-4 1/8/2019 430 880 820 360 670 54 350 1,098 130 <14 140 170 370 1,900 55 660 1,500 2,300 130 340
DG-AH5 1 8-8.5 DG-AH5S-8-8.5 1/8/2019 <1.5 2.8 4.7 <2.1 3.1 <3.4 <4.1 5 <4.9 <2.8 <2.4 <2.0 5.8 3.8 <2.2 <3.4 3.3 4.7 18 28
DG-AH9 2 0.5-1 DG-AH9S-0.5-1 1/30/2019 22 J 30 41 15 J 28 J 5.4 J 25 J 44 7.4 J <3.9 6.1 J 22 J 39 35 <3.9 6.3 J 21 J 34 9.3 11
DG-AH9 2 3.5-4 DG-AH9S-3.5-4 1/30/2019 25 J 24 J 42 13 J 37 5.2 J 18 J 38 29 <3.9 4.7 J 16 J 18 J 48 6.8 J 36 50 36 13 13
DG-AI3 2 0.5-1 DG-AI3S-0.5-1 12/19/2018 1.7 J 3.5 J 5.9 2.5 J 1.5 J <3.5 <4.2 6 <5.0 <2.8 <2.4 2.3 J <4.3 3.0 J <2.2 <3.5 <1.8 3.3 J 5.1 13 J
DG-AI3 2 3.5-4 DG-AI3S-3.5-4 12/19/2018 3.4 J 5.5 J 35 4.8 UJ 32 5.1 5.8 J 15 55 <2.7 UJ <2.3 UJ 7.4 14 9.0 J 19 7.6 J 55 22 20 J 47 J

DG-AI3 (D) 2 3.5-4 DG-AI3 (D)S-3.5-4 12/19/2018 7.7 J 9.4 J 36 6.2 J 32 5.4 10 J 20 54 3.1 J 2.4 J 10 20 17 J 20 14 J 56 28 38 J 74 J
DG-AI7 2 0.5-1 DG-AI7S-0.5-1 1/9/2019 350 440 690 210 600 51 150 613 85 32 41 120 180 640 28 80 420 770 440 980
DG-AI7 2 3.5-4 DG-AI7S-3.5-4 1/9/2019 20 9.2 21 7.8 35 <3.3 7 16 15 <2.7 <2.3 5.8 10 24 2.5 14 16 27 25 75
DG-AI7 2 8-8.5 DG-AI7S-8-8.5 1/9/2019 660 800 990 400 800 76 230 1,069 250 41 70 260 220 980 110 510 1,000 1,200 220 330
DG-AJ5 2 0.5-1 DG-AJ5S-0.5-1 1/8/2019 44 64 100 42 77 11 29 93 17 6.6 18 38 37 76 <4.3 18 44 79 51 160
DG-AJ5 2 3.5-4 DG-AJ5S-3.5-4 1/8/2019 380 430 610 250 610 36 120 580 670 81 100 260 130 960 100 630 1,000 1,100 600 1,600
DG-AJ9 2 0.5-1 DG-AJ9S-0.5-1 1/30/2019 40 44 67 20 J 60 7.8 J 37 66 18 J 4.1 J 12 J 28 J 57 86 4.8 J 20 J 66 88 71 73
DG-AJ9 2 3.5-4 DG-AJ9S-3.5-4 1/30/2019 13 J 8.3 J 22 J 5.9 J 24 J <3.9 7.0 J 15 34 <3.9 <3.9 12 J 8.3 J 23 J 5.6 J 26 J 36 18 J 7.1 8.4
DG-AK3 2 0.5-1 DG-AK3S-0.5-1 12/19/2018 2.6 J 3.7 J 5.6 2.5 J 2.6 J <3.5 <4.2 7 6.0 J <2.8 <2.4 <2.0 <4.3 3.6 J <2.2 3.5 J 5.2 3.4 J 14 32 J
DG-AK3 2 3.5-4 DG-AK3S-3.5-4 12/19/2018 260 290 350 110 280 42 110 405 150 18 83 110 120 410 43 120 400 490 27 45 J
DG-AK7 2 0.5-1 DG-AK7S-0.5-1 1/9/2019 200 280 430 180 310 35 100 390 45 15 29 53 120 310 12 45 210 370 200 360
DG-AK7 2 3.5-4 DG-AK7S-3.5-4 1/9/2019 7.1 4.8 11 3.4 12 <3.4 <4.1 9 22 <2.7 3.2 5.9 <4.2 19 2.9 26 33 18 36 72

DG-AK7 (D) 2 3.5-4 DG-AK7 (D)S-3.5-4 1/9/2019 8 5.7 12 3.5 13 <3.4 <4.0 10 46 <2.7 2.5 5.1 <4.1 12 2.1 35 21 14 17 56
DG-AL5 2 0.5-1 DG-AL5S-0.5-1 1/30/2019 26 J 28 J 45 14 J 34 5.3 J 25 J 43 32 <3.9 16 J 46 35 47 3.9 J 63 49 42 15 21
DG-AL5 2 3.5-4 DG-AL5S-3.5-4 1/30/2019 60 J 74 J 140 J 42 J 130 J 17 J 59 J 117 28 J <16 22 J 68 J 93 J 110 J <16 38 J 76 J 130 J 110 J 200 J

DG-AL5 (D) 2 3.5-4 DG-AL5 (D)S-3.5-4 1/30/2019 23 J 26 J 44 J 14 J 41 J <8.0 UJ 20 J 39 19 J <8.0 11 J 31 J 35 J 51 J <8.0 21 J 44 J 51 J 38 J 64 J
DG-AL9 2 0.5-1 DG-AL9S-0.5-1 1/21/2019 40 54 78 25 62 9.9 34 79 9.7 3.0 J 4.6 J 12 60 65 <2.1 10 28 69 36 91
DG-AL9 2 3.5-4 DG-AL9S-3.5-4 1/21/2019 18 13 34 8.2 36 6 10 25 59 2.7 J 6.6 12 14 38 4.3 J 82 64 47 53 98
DG-AL9 2 7-7.5 DG-AL9S-7-7.5 1/21/2019 3.4 J 6.5 59 4.7 J 36 5.3 6.3 19 <4.8 <2.7 <2.3 3.8 J 7.1 20 3.1 J 6.7 J 60 J 29 1.4 J <9.5

DG-AL9 (D) 2 7-7.5 DG-AL9 (D)S-7-7.5 1/21/2019 3.5 J 8.5 71 5.3 J 35 5 6.6 22 <4.8 <2.7 <2.3 3.0 J 7.5 22 <2.1 UJ 4.4 J 35 J 30 2.7 J <9.7
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 9.0E+02 -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-AM3 2 0.5-1 DG-AM3S-0.5-1 12/19/2018 160 350 390 160 240 210 1,100 727 <99 <56 550 550 3,100 150 <44 <70 98 J 210 310 780
DG-AM3 2 3.5-4 DG-AM3S-3.5-4 12/19/2018 12 15 33 8.6 27 5.4 12 26 31 <2.8 3.3 J 6.5 17 22 <2.2 23 29 31 65 130
DG-AM7 2 0.5-1 DG-AM7S-0.5-1 1/9/2019 210 260 360 160 240 25 85 352 54 16 93 120 120 300 13 66 190 570 170 440
DG-AM7 2 3.5-4 DG-AM7S-3.5-4 1/9/2019 6.6 5.2 14 5 13 <3.4 7.1 10 27 <2.7 2.4 7.9 11 14 3.8 25 26 12 16 66
DG-AM7 2 7.5-8 DG-AM7S-7.5-8 1/9/2019 13 40 66 18 30 16 55 70 55 <2.8 5.5 9.2 80 34 11 90 88 39 42 67
DG-AN5 2 0.5-1 DG-AN5S-0.5-1 12/20/2018 11 13 20 6.7 11 <3.5 6.1 19 <5.0 <2.8 <2.4 4.2 J 7.3 23 <2.2 4.4 J 15 20 13 41 J
DG-AN5 2 3.5-4 DG-AN5S-3.5-4 12/20/2018 2.0 J 3.6 J 5.0 U 2.5 J 2.0 J <3.5 <4.2 6 <5.0 <2.8 <2.4 <2.0 <4.3 4.1 J <2.2 <3.5 2.9 J 4.4 J 15 36 J
DG-AN9 2 0.5-1 DG-AN9S-0.5-1 1/21/2019 44 75 91 29 46 14 39 107 15 4.0 J 5.7 13 60 48 <2.1 13 26 59 43 91
DG-AN9 2 3.5-4 DG-AN9S-3.5-4 1/21/2019 <1.5 2.8 J 3.5 J 2.5 J <1.4 <3.5 <4.2 5 <4.9 <2.8 <2.4 <2.0 <4.3 2.5 J <2.2 <3.5 <1.8 2.9 J 0.92 J <9.7

DG-AN9 2 7-7.5 DG-AN9S-7-7.5 1/21/2019 <1.4 3.0 J 31 3.5 J 20 4.2 J <4.0 11 <4.8 <2.7 <2.3 3.3 J 4.1 J 11 2.3 J 5.1 46 9.5 2 <9.5

DG-AO3 2 0.5-1 DG-AO3S-0.5-1 12/19/2018 23 28 60 22 37 7 15 45 40 <2.8 11 19 17 52 <2.2 40 39 53 42 89
DG-AO3 2 3.5-4 DG-AO3S-3.5-4 12/19/2018 7.9 8.6 29 4.9 J 23 5.5 8 19 16 <2.8 2.5 J 6.8 12 18 2.5 J 12 30 27 23 47 J
DG-AO7 2 0.5-1 DG-AO7S-0.5-1 1/9/2019 93 140 160 72 140 25 87 200 20 29 23 35 120 170 7.1 20 97 200 38 110
DG-AO7 2 3.5-4 DG-AO7S-3.5-4 1/9/2019 7.7 9.6 15 5.8 12 <3.4 6.2 14 13 <2.7 <2.3 2.6 8.2 13 <2.1 9.4 8.8 12 44 150
DG-AP5 2 0.5-1 DG-AP5S-0.5-1 12/20/2018 16 19 33 11 21 4.2 J 8.9 29 340 3.4 J 7.4 13 12 33 <2.2 240 66 J 35 70 220
DG-AP5 2 3.5-4 DG-AP5S-3.5-4 12/20/2018 5.6 6.7 8.8 3.9 J 4.6 J <3.5 4.4 J 10 <5.0 <2.8 <2.4 <2.0 6 7.6 <2.2 <3.5 4.4 J 8.2 5.3 11 J
DG-AP9 2 0.5-1 DG-AP9S-0.5-1 1/21/2019 6.9 7.5 12 4.7 J 6.2 3.8 J 5.6 14 <4.8 <2.7 <2.3 3.2 J 6.2 11 <2.1 <3.4 5.7 10 11 27 J
DG-AP9 2 3.5-4 DG-AP9S-3.5-4 1/21/2019 <1.5 2.8 J 4.4 J 2.6 J 1.7 J <3.4 <4.1 5 <4.9 <2.7 <2.4 <2.0 <4.2 3.2 J <2.2 <3.4 2.9 J 4.0 J 2.6 <9.9

DG-AQ3 2 0.5-1 DG-AQ3S-0.5-1 12/19/2018 <1.5 3.5 J 5.0 U 2.1 J 1.5 J <3.5 <4.2 6 <5.0 <2.8 <2.4 <2.0 <4.3 2.4 J <2.2 <3.5 <1.8 4.5 J 3 11 J
DG-AQ3 2 3.5-4 DG-AQ3S-3.5-4 12/19/2018 30 24 54 11 54 10 14 44 5.6 J 6.3 <2.4 16 18 58 5.8 5.2 79 80 5.5 15 J
DG-AQ7 2 0.5-1 DG-AQ7S-0.5-1 1/30/2019 7.1 J 6.6 J 11 J <3.9 11 J <3.9 <3.9 11 65 <3.9 <3.9 <3.9 4.9 J 11 J <3.9 49 20 J 14 J 6.2 6.5
DG-AQ7 2 3.5-4 DG-AQ7S-3.5-4 1/30/2019 7.1 J 5.2 J 12 J <3.9 14 J <3.9 4.3 J 10 27 J <3.9 <3.9 <3.9 4.8 J 16 J <3.9 25 J 24 J 14 J 7.4 9.3
DG-AR5 2 0.5-1 DG-AR5S-0.5-1 12/20/2018 <1.5 2.2 J 5.0 U <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 2.5 J <2.2 <3.5 2.7 J 2.7 J 1.5 J <10

DG-AR5 2 3.5-4 DG-AR5S-3.5-4 12/20/2018 23 31 39 16 26 6.3 14 45 5.2 J <2.8 6.5 7.5 15 35 2.6 J 5.1 21 42 16 43 J
DG-AR9 2 0.5-1 DG-AR9S-0.5-1 1/9/2019 71 84 150 45 110 <17 57 121 39 <13 58 120 99 110 <11 58 70 130 180 440
DG-AR9 2 3.5-4 DG-AR9S-3.5-4 1/9/2019 4.3 4.3 10 3.3 11 <3.4 <4.1 8 <4.8 <2.7 <2.3 3.2 4.8 8.6 <2.1 5.8 9.9 8.4 15 52

DG-AR9 (D) 2 3.5-4 DG-AR9 (D)S-3.5-4 1/9/2019 4.8 6.8 12 4.6 8.9 <3.3 <4.0 10 <4.8 <2.7 <2.3 2.4 6 8.4 <2.1 3.9 8.4 9.5 47 240
DG-AS3 2 0.5-1 DG-AS3S-0.5-1 12/20/2018 9.3 12 19 7.4 12 4.0 J 9.4 20 6.8 J <2.8 2.5 J 5.6 11 16 J <2.2 5.6 J 9.9 J 15 24 60

DG-AS3 (D) 2 0.5-1 DG-AS3 (D)S-0.5-1 12/20/2018 15 16 26 11 19 4.1 J 9.9 25 11 J <2.8 2.9 J 7.5 11 27 J <2.2 12 J 18 J 25 25 65
DG-AS3 2 3.5-4 DG-AS3S-3.5-4 12/20/2018 270 400 360 180 260 110 230 598 98 26 30 180 240 430 40 74 370 530 110 240
DG-AS3 2 4.5-5 DG-AS3S-4.5-5 12/20/2018 6.5 J 16 25 8.5 J 13 <6.9 <8.2 23 <9.8 <5.5 5.0 J 4.4 J 9.1 J 8.5 J <4.3 15 18 J 52 160 230
DG-AS7 2 0.5-1 DG-AS7S-0.5-1 1/9/2019 12,000 7,900 13,000 5,000 14,000 980 2,200 11,664 <190 1,000 130 3,800 2,000 29,000 1,000 <140 25,000 26,000 120 310
DG-AS7 2 3.5-4 DG-AS7S-3.5-4 1/9/2019 1.6 1.9 2.9 <2.0 3.6 <3.4 <4.1 4 6.7 <2.7 <2.3 <1.9 <4.2 4.7 <2.1 5 8.8 4.4 8.4 23
DG-AT5 2 0.5-1 DG-AT5S-0.5-1 12/20/2018 <1.5 2.3 J 5.0 U <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 <1.4 <2.2 <3.5 <1.8 <1.7 3 11 J
DG-AT5 2 3.5-4 DG-AT5S-3.5-4 12/20/2018 220 240 280 97 260 45 120 348 13 11 43 37 110 350 14 21 230 470 16 42 J
DG-AU3 2 0.5-1 DG-AU3S-0.5-1 12/20/2018 90 160 240 89 120 23 59 223 15 J <5.6 24 41 62 49 <4.4 21 29 58 41 110
DG-AU3 2 3.5-4 DG-AU3S-3.5-4 12/20/2018 68 98 110 48 87 19 58 141 45 5.1 13 17 69 83 13 23 91 110 140 160
DG-AU7 2 0.5-1 DG-AU7S-0.5-1 1/9/2019 17 27 44 16 25 4.7 16 40 15 2.8 18 54 26 33 2.4 22 28 38 94 360

DG-AU7 (D) 2 0.5-1 DG-AU7 (D)S-0.5-1 1/9/2019 43 50 83 34 56 <16 34 74 34 <13 31 88 49 74 <10 59 58 71 110 280
DG-AU7 2 3.5-4 DG-AU7S-3.5-4 1/9/2019 5.7 3.6 18 4.1 20 <3.4 <4.1 8 13 <2.8 <2.4 7.3 <4.2 29 <2.2 42 63 18 31 52
DG-AV5 2 0.5-1 DG-AV5S-0.5-1 12/20/2018 120 J 130 J 210 J 89 J 150 J 20 J 59 J 190 110 8.7 J 34 J 92 J 120 J 210 J 6.8 J 87 J 160 J 220 J 120 J 280 J

DG-AV5 (D) 2 0.5-1 DG-AV5 (D)S-0.5-1 12/20/2018 1,000 J 970 J 1,200 J 520 J 1,100 J 120 J 450 J 1,361 140 430 J 84 J 640 J 470 J 2,000 J 370 J 150 J 2,100 J 2,200 J 330 J 580 J
DG-AV5 2 3.5-4 DG-AV5S-3.5-4 12/20/2018 6.6 5.7 10 4.1 J 7 <3.5 <4.2 9 <5.0 <2.8 2.8 J 6.5 7.4 13 <2.2 8.5 4.3 J 11 5.8 22 J
DG-AV5 2 7.5-8 DG-AV5S-7.5-8 12/20/2018 2.0 J 4.6 J 43 4.0 J 25 3.9 J <4.1 13 <4.9 <2.8 <2.4 <2.0 5.5 9.5 <2.2 5 31 J 8.1 3.9 <10
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2
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1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --
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µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-AW3 2 0.5-1 DG-AW3S-0.5-1 1/31/2019 180 340 440 180 220 76 200 500 65 J <27 55 76 230 230 <22 75 110 260 42 52
DG-AW3 2 3.5-4 DG-AW3S-3.5-4 1/31/2019 140 J 290 380 130 200 44 150 403 45 J <14 69 43 200 250 <11 72 90 380 54 80
DG-AX5 2 0.5-1 DG-AX5S-0.5-1 12/20/2018 2,300 4,400 5,200 1,800 2,500 350 2,100 5,731 <49 160 410 450 2,300 6,300 120 130 2,700 J 8,900 47 130
DG-AX5 2 3.5-4 DG-AX5S-3.5-4 12/20/2018 150 230 260 79 190 33 190 324 5.7 J 14 29 50 250 440 25 11 350 570 5.2 <10

DG-AY3 2 0.5-1 DG-AY3S-0.5-1 1/31/2019 3.8 J 11 15 6.9 J 6.0 J <6.8 10 17 <9.8 <5.5 7.8 J 12 14 8.0 J <4.3 <6.8 4.4 J 9.6 J 17 14
DG-AY3 2 3.5-4 DG-AY3S-3.5-4 1/31/2019 <150 440 J 470 J 280 J 170 J <350 <420 693 <500 <280 240 J <200 560 270 J <220 <350 250 J 420 J 130 170
DG-N9 3 0.5-1 DG-N9S-0.5-1 1/10/2019 2,800 5,400 6,200 2,400 4,500 490 1,800 6,999 330 97 2,100 710 2,200 5,700 310 1,100 6,000 11,000 380 960
DG-N9 3 3.5-4 DG-N9S-3.5-4 1/10/2019 36 63 94 26 65 11 36 91 16 <2.8 32 10 47 72 4.4 J 36 86 110 15 37 J

DG-N13 3 0.5-1 DG-N13S-0.5-1 1/10/2019 62 J 140 J 180 J 61 J 87 11 J 64 182 10 J <5.5 22 49 83 170 J <4.3 22 59 230 J 59 170
DG-N13 (D) 3 0.5-1 DG-N13 (D)S-0.5-1 1/10/2019 37 J 80 J 100 J 35 J 63 9.5 J 50 109 23 J <5.5 18 48 72 100 J <4.3 27 50 120 J 57 160

DG-N13 3 3.5-4 DG-N13S-3.5-4 1/10/2019 8.7 8.1 14 2.1 J 30 3.6 J <4.2 14 190 8.7 2.9 J 12 8.5 15 54 79 160 27 13 15 J
DG-N13 3 7.5-8 DG-N13S-7.5-8 1/10/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.7 <2.4 <2.0 <4.2 <1.4 <2.2 <3.4 <1.8 <1.7 1.3 J <9.8

DG-O7 3 0.5-1 DG-O7S-0.5-1 1/8/2019 <7.4 49 <10 <10 24 <17 <21 59 <25 <14 <12 <9.8 62 <6.9 <11 <17 22 38 170 550
DG-O7 3 3.5-4 DG-O7S-3.5-4 1/8/2019 4 4.4 6.5 2.4 6.4 <3.4 <4.1 7 <4.8 <2.7 <2.3 <1.9 5.9 7 <2.1 <3.4 5.6 11 63 170

DG-O11 3 0.5-1 DG-O11S-0.5-1 1/10/2019 40 39 85 26 77 7 18 61 5.1 J <2.8 7.1 7.2 22 37 <2.2 31 58 57 31 88
DG-O11 3 3.5-4 DG-O11S-3.5-4 1/10/2019 150 140 230 88 230 18 J 53 202 66 <14 34 38 69 180 <11 78 100 320 99 330
DG-O15 3 0.5-1 DG-O15S-0.5-1 1/10/2019 7.4 9.9 16 5.6 15 <3.4 7.1 15 9.3 J 2.8 J 5 3.1 J 9 16 3.0 J 11 21 22 65 120
DG-O15 3 3.5-4 DG-O15S-3.5-4 1/10/2019 3.0 J 5.1 J 8.3 3.1 J 5.5 J <3.4 <4.1 8 9.1 J <2.7 <2.3 <1.9 <4.2 6.8 <2.1 6.0 J 6.4 7.9 8.3 30 J

DG-O15 (D) 3 3.5-4 DG-O15 (D)S-3.5-4 1/10/2019 2.3 J 3.9 J 6.6 2.3 J 4.5 J <3.4 <4.1 7 7.8 J <2.8 <2.4 <2.0 <4.2 5.4 <2.2 4.5 J 5.7 6.1 7.3 30 J
DG-O15 3 7.5-8 DG-O15S-7.5-8 1/10/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.5 <4.1 3 <4.9 <2.8 <2.4 <2.0 <4.2 <1.4 <2.2 <3.5 <1.8 <1.7 1.2 J <9.9

DG-P9 3 0.5-1 DG-P9S-0.5-1 11/21/2018 8.7 J 16 18 <4.2 10 <6.9 16 24 10 J <5.6 24 13 50 9.8 J <4.4 10 17 17 96 380
DG-P9 3 3.5-4 DG-P9S-3.5-4 11/21/2018 11 17 67 10 67 11 14 37 <4.7 <2.6 3.5 J 3.7 J 16 54 <2.1 <3.3 240 42 14 45 J

DG-P13 3 0.5-1 DG-P13S-0.5-1 1/10/2019 <1.5 2.3 J 4.0 J <2.1 2.7 J <3.5 <4.2 5 <4.9 <2.8 <2.4 <2.0 <4.3 4.0 J <2.2 <3.5 3.9 J 3.9 J 25 89
DG-P13 3 3.5-4 DG-P13S-3.5-4 1/10/2019 5.8 11 36 6 29 <3.4 6.1 18 7.8 J <2.7 4.0 J 2.7 J 9.4 18 <2.1 45 50 21 90 J 330 J

DG-P13 (D) 3 3.5-4 DG-P13 (D)S-3.5-4 1/10/2019 5.3 11 36 6.8 26 <3.4 5.8 18 6.2 J <2.7 3.8 J 2.6 J 8.3 18 <2.2 37 42 21 22 J 70 J
DG-Q11 3 0.5-1 DG-Q11S-0.5-1 1/10/2019 150 J 150 J 220 J 75 J 280 J <69 <83 227 220 J <55 <47 74 J 120 170 J <43 150 J 380 300 J 950 2,800

DG-Q11 (D) 3 0.5-1 DG-Q11 (D)S-0.5-1 1/10/2019 58 J 91 J 150 J <80 170 J <130 <160 185 <190 UJ <110 <91 <76 <160 110 J <84 130 J 230 180 J 920 2,600
DG-Q11 3 3.5-4 DG-Q11S-3.5-4 1/10/2019 <140 <180 <200 <200 <130 <340 <400 298 520 J <270 <230 <190 <410 <130 <210 <340 260 J <160 2,300 5,700
DG-Q15 3 0.5-1 DG-Q15S-0.5-1 1/11/2019 230 180 360 42 J 480 83 J 96 J 333 1,500 <55 <47 44 J 180 J 83 J 55 J 590 620 160 J 460 J 1,100 J

DG-Q15 (D) 3 0.5-1 DG-Q15 (D)S-0.5-1 1/11/2019 180 J 260 390 <100 530 <170 <210 414 1,600 <140 <120 <99 220 J 100 J <110 580 690 280 J 1,200 J 2,900 J
DG-Q15 3 3.5-4 DG-Q15S-3.5-4 1/11/2019 24 33 46 J 17 J 40 5.2 J 24 J 48 89 J 2.8 J 12 8.8 35 J 56 2.8 J 74 J 44 68 J 32 150
DG-Q15 3 7.5-8 DG-Q15S-7.5-8 1/11/2019 <1.5 <1.9 <2.0 <2.0 1.4 J <3.4 <4.1 3 <4.9 <2.7 <2.3 <1.9 <4.2 2.3 J <2.1 <3.4 <1.8 <1.7 2.8 20 J
DG-R9 3 0.5-1 DG-R9S-0.5-1 1/22/2019 98 J 220 300 120 U 100 J <86 120 316 <120 <69 120 190 140 220 <54 130 140 260 320 390
DG-R9 3 3.5-4 DG-R9S-3.5-4 1/22/2019 11 15 28 7.3 16 4.5 J 8.6 24 <4.7 <2.7 4.7 4.9 10 14 <2.1 5.1 19 20 39 44 J

DG-R13 3 0.5-1 DG-R13S-0.5-1 1/28/2019 300 200 470 110 620 140 120 431 3,300 <55 49 J 150 160 240 130 1,500 1,400 330 350 870
DG-R13 3 3.5-4 DG-R13S-3.5-4 1/28/2019 6.8 7.9 16 4.9 U 13 4.0 J <4.1 14 72 <2.7 <2.3 3.3 J 4.8 J 7.1 3.1 J 32 32 9.5 24 59
DG-R15 3 3.5-4 DG-R15S-3.5-4 12/21/2018 320 J 490 U 700 <210 1,100 <340 <410 785 <490 <280 <240 710 <420 190 J <220 1,000 1,000 940 10,000 29,000
DG-S9 3 4.5-5 DG-S9S-4.5-5 12/20/2018 98 J 220 420 <42 330 <70 100 317 110 J <56 58 J 210 140 310 <44 120 140 700 3,000 7,300
DG-S9 3 7.5-8 DG-S9S-7.5-8 12/20/2018 20 J 21 J 55 <10 45 <17 <21 38 <25 35 <12 99 <21 50 17 J 24 J 120 92 1,900 2,700

DG-S11 3 0.5-1 DG-S11S-0.5-1 1/10/2019 <74 <94 <100 <100 <69 <170 <210 152 <250 <140 <120 <99 <210 <69 <110 <170 <89 <84 680 1,900
DG-S11 3 3.5-4 DG-S11S-3.5-4 1/10/2019 97 J 97 J 240 <83 230 <140 <170 210 240 J <110 <95 <79 <170 290 <87 <140 UJ 460 320 1,200 2,700
DG-S15 3 0.5-1 DG-S15S-0.5-1 1/11/2019 <30 42 J 58 J <41 <28 <69 <83 88 <98 <55 <47 <39 <85 30 J <43 <69 41 J 71 J 940 2,400
DG-S15 3 3.5-4 DG-S15S-3.5-4 1/11/2019 7.8 6.3 57 6.7 J 74 J 4.5 J 7 18 42 J <2.7 UJ 3.0 J 5 9.7 41 J 11 J 100 280 J 28 13 33 J

DG-S15 (D) 3 3.5-4 DG-S15 (D)S-3.5-4 1/11/2019 10 8.4 36 3.7 J 37 J 3.5 J 5.1 17 140 J 3.8 J 2.4 J 6.3 9.7 24 J 37 J 89 140 J 27 16 41 J
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California
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1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --
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µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-S15 3 6-6.5 DG-S15S-6-6.5 1/11/2019 <30 <38 <42 <42 67 J <69 <83 62 <99 <55 <47 <40 <85 <28 <44 <69 240 120 1,500 1,400
DG-T9 3 0.5-1 DG-T9S-0.5-1 1/10/2019 7.5 8.5 15 4.8 J 12 <3.4 4.3 J 13 7.5 J <2.7 3.0 J 7.1 6.6 15 <2.1 6.8 12 16 46 86
DG-T9 3 3.5-4 DG-T9S-3.5-4 1/10/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.7 <2.3 <2.0 <4.2 <1.4 <2.1 <3.4 <1.8 <1.7 1.9 J <9.9

DG-T13 3 0.5-1 DG-T13S-0.5-1 1/10/2019 8.5 J 14 J 29 J <10 26 J <17 <21 27 78 J <14 <12 UJ 10 J <21 UJ 20 J <11 56 J 43 J 27 J 280 J 730 J
DG-T13 (D) 3 0.5-1 DG-T13 (D)S-0.5-1 1/10/2019 21 J 34 J 56 J <21 57 J <35 <42 61 220 J <28 25 J 21 J 74 J 38 J <22 120 J 94 J 55 J 530 J 1,500 J

DG-T13 3 3.5-4 DG-T13S-3.5-4 1/10/2019 10 11 15 5.3 14 <3.5 8.5 16 5.4 J <2.8 <2.4 3.2 J 13 27 <2.2 5.2 25 23 11 27 J
DG-T17 3 0.5-1 DG-T17S-0.5-1 1/28/2019 350 250 U 410 250 U 340 <170 <210 424 2,100 <140 140 J 330 <210 740 <110 1,300 740 630 1,200 3,400
DG-T17 3 3.5-4 DG-T17S-3.5-4 1/28/2019 18 J 49 UJ 78 49 UJ 28 J <34 UJ <41 UJ 78 <49 <27 UJ <23 34 J <42 UJ 49 UJ <21 UJ <34 24 J 54 59 200
DG-T17 3 7-7.5 DG-T17S-7-7.5 1/28/2019 140 230 400 98 170 J 69 100 364 200 <27 <23 87 130 270 61 480 260 240 940 J 900 J

DG-T17 (D) 3 7-7.5 DG-T17 (D)S-7-7.5 1/28/2019 220 180 480 120 290 J 53 110 315 260 <28 <24 85 110 350 68 470 320 370 420 J 450 J
DG-U11 3 0.5-1 DG-U11S-0.5-1 1/10/2019 92 J 140 J 190 J <83 300 <140 <170 247 1,000 130 J <94 170 J <170 230 150 J 380 650 660 3,600 4,900
DG-U11 3 3.5-4 DG-U11S-3.5-4 1/10/2019 12 17 34 8.7 30 <3.5 6.3 24 46 8 7.8 28 8.4 32 9 40 76 51 270 450
DG-U13 3 7.5-8 DG-U13S-7.5-8 12/21/2018 45 J 98 U 98 U <41 200 <69 <83 151 <98 <55 <47 44 J <84 29 J <43 <69 37 J 280 1,100 2,700
DG-U15 3 3.5-4 DG-U15S-3.5-4 1/28/2019 <2.9 9.6 U 9.9 9.6 U 3.9 J <6.7 <8.0 15 12 J <5.4 <4.6 4.6 J 8.6 J 9.6 U <4.2 9.0 J 5.6 J 9.6 U 20 66
DG-U15 3 8.5-9 DG-U15S-8.5-9 1/28/2019 <73 240 U 240 U <100 <68 <170 <200 363 <240 <140 <120 120 J <210 <68 <110 <170 <87 280 2,400 3,100
DG-U17 3 0.5-1 DG-U17S-0.5-1 1/28/2019 <29 98 U 110 98 U 62 J <69 <82 150 320 <55 <47 67 J 87 J 100 <43 300 170 130 500 1,800
DG-V13 3 0.5-1 DG-V13S-0.5-1 1/10/2019 <28 63 J 100 <40 66 J <66 <79 112 <94 <53 <45 <38 <81 64 J <42 70 J 78 J 83 J 710 2,300
DG-V13 3 3.5-4 DG-V13S-3.5-4 1/10/2019 170 170 220 83 J 200 <68 <82 248 <98 <55 <47 <39 100 260 <43 <68 250 440 710 2,300
DG-V13 3 7.5-8 DG-V13S-7.5-8 1/10/2019 6.2 3.0 J 5.2 2.4 J 6.1 <3.4 <4.0 6 <4.8 <2.7 <2.3 3.5 J <4.1 13 <2.1 <3.4 13 8.8 5.7 22 J
DG-V17 3 0.5-1 DG-V17S-0.5-1 1/28/2019 33 54 93 29 40 25 U 34 95 <25 <14 <12 14 J 41 41 <11 <17 25 69 70 210
DG-V17 3 3.5-4 DG-V17S-3.5-4 1/28/2019 <1.5 UJ 4.8 UJ 5.1 J 4.8 U 2.1 J <3.4 <4.1 UJ 7 <4.8 <2.7 <2.3 <1.9 4.2 J 4.8 UJ <2.1 <3.4 1.9 J 5.1 J 3.1 16 J

DG-V17 (D) 3 3.5-4 DG-V17 (D)S-3.5-4 1/28/2019 2.2 J 7.1 J 9.1 J 4.7 U 3.8 J <3.3 5.7 J 11 <4.7 <2.7 <2.3 <1.9 6.3 J 8.4 J <2.1 <3.3 4.1 J 11 J 3.4 19 J
DG-V17 3 9.5-10 DG-V17S-9.5-10 1/28/2019 180 240 290 81 190 26 90 323 340 65 34 130 140 540 68 290 380 770 170 210
DG-W11 4 0.5-1 DG-W11S-0.5-1 1/29/2019 250 460 550 210 290 89 J 230 654 <98 <55 140 120 290 380 <43 86 J 170 650 240 620
DG-W11 4 3.5-4 DG-W11S-3.5-4 1/29/2019 <1.5 5.1 5.6 4.9 U 2.3 J <3.4 4.1 J 8 <4.9 <2.7 <2.4 2.4 J 4.6 J 4.3 J <2.2 <3.4 3.2 J 7.2 1.4 J <9.5

DG-W11 (D) 4 3.5-4 DG-W11 (D)S-3.5-4 1/29/2019 <1.5 5.4 5.5 4.9 U 2.0 J <3.4 4.3 J 8 <4.9 <2.8 <2.4 2.3 J 4.8 J 4.0 J <2.2 <3.4 3.3 J 6.5 3.4 J 13 J
DG-W15 4 0.5-1 DG-W15S-0.5-1 1/28/2019 <300 990 U 990 U 990 U <280 <690 <830 1501 <990 <560 <480 <400 <850 990 U <440 <690 <360 990 U 700 2,900

DG-W15 (D) 4 0.5-1 DG-W15 (D)S-0.5-1 1/28/2019 <73 240 U 140 J 240 U <68 <170 <200 355 <240 <140 <120 <98 <210 <68 <110 <170 <88 100 J 510 2,600
DG-W15 4 3.5-4 DG-W15S-3.5-4 1/28/2019 <150 U 260 J 260 J 210 J <140 U <350 U <410 491 <490 <280 <240 <200 U <420 U <140 <220 <350 UJ <180 580 2,200 4,400
DG-X13 4 0.5-1 DG-X13S-0.5-1 1/22/2019 38 240 590 99 97 <69 92 348 <98 <55 <93 85 96 68 <85 <69 57 210 490 1,300
DG-X13 4 3.5-4 DG-X13S-3.5-4 1/22/2019 <15 30 J 43 J 49 UJ <14 UJ <34 UJ <41 UJ 55 <49 <27 32 J <20 UJ <42 UJ 16 J <22 <34 <18 28 J 180 J 280 J

DG-X13 (D) 4 3.5-4 DG-X13 (D)S-3.5-4 1/22/2019 <15 52 J 100 J 49 UJ 26 J <34 UJ 59 J 86 <49 <27 53 J 28 J 110 J 31 J <21 <34 <17 86 J 860 J 1,300 J
DG-X17 4 0.5-1 DG-X17S-0.5-1 1/28/2019 <150 500 U 500 U 500 U <140 <350 <420 759 <500 <280 <240 <200 <430 <140 <220 <350 <180 500 U 420 1,600
DG-X17 4 3.5-4 DG-X17S-3.5-4 1/28/2019 <290 980 U 550 J 980 U <270 <690 <820 1445 <980 <550 <470 <390 <840 270 J <430 <690 <350 560 J 1,500 4,600
DG-Y11 4 0.5-1 DG-Y11S-0.5-1 1/21/2019 220 J 680 690 340 J 280 J 400 J 520 1227 <480 <270 <230 260 J 900 320 J <210 <340 180 J 920 2,200 6,100
DG-Y11 4 3.5-4 DG-Y11S-3.5-4 1/21/2019 <2.8 8.5 J 16 6.0 J 6.9 J 6.8 J 10 18 <9.4 <5.3 6.5 J 34 19 5.5 J <4.1 <6.6 12 9.8 250 260
DG-Y15 4 0.5-1 DG-Y15S-0.5-1 1/31/2019 <59 100 J 140 J <83 <55 <140 <170 196 <200 <110 <95 85 J <170 87 J <87 <140 77 J 110 J 620 860
DG-Y15 4 3.5-4 DG-Y15S-3.5-4 1/31/2019 <7.3 16 J 20 J 14 J <6.8 UJ <17 <21 28 <24 <14 <12 13 J <21 12 J <11 <17 13 J 18 J 180 270

DG-Y15 (D) 4 3.5-4 DG-Y15 (D)S-3.5-4 1/31/2019 <7.5 20 J 29 J 16 J 9.3 J <17 <21 33 <25 <14 <12 13 J <21 18 J <11 <17 16 J 26 J 120 170
DG-Y15 4 7.5-8 DG-Y15S-7.5-8 1/31/2019 <59 170 J+ 250 J+ <83 280 J+ <140 <170 277 2,600 J+ 1,000 J+ 400 J+ 260 J+ <170 290 J+ 820 J+ 1,300 J+ 990 J+ 830 J+ 3,600 1,600
DG-Y19 4 0.5-1 DG-Y19S-0.5-1 1/28/2019 <150 500 U 500 U <210 <140 <350 <420 755 <500 <280 <240 <200 <430 <140 <220 <350 <180 500 U 1,000 6,400
DG-Y19 4 3.5-4 DG-Y19S-3.5-4 1/28/2019 50 69 140 52 56 <33 49 110 53 J <27 25 J 42 J 51 74 <21 36 J 68 97 82 320
DG-Y19 4 7.5-8 DG-Y19S-7.5-8 1/28/2019 <1.4 4.8 U 4.8 U 4.8 U <1.3 <3.4 <4.0 7 <4.8 <2.7 <2.3 <1.9 <4.1 4.8 U <2.1 <3.4 <1.7 5 5.5 <9.8

DG-Z13 4 0.5-1 DG-Z13S-0.5-1 1/28/2019 <15 49 U 32 J 49 U <14 <35 <42 73 110 <28 <24 29 J <43 21 J <22 37 J 86 40 J 1,000 200 J
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2
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1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --
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µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-Z13 4 3.5-4 DG-Z13S-3.5-4 1/28/2019 <7.3 24 U 40 24 U 21 J <17 <21 38 150 <14 12 J 25 21 J 20 J 37 35 54 36 290 280
DG-Z17 4 0.5-1 DG-Z17S-0.5-1 1/28/2019 <74 350 J 250 U 250 U <69 <170 <210 477 <250 <140 <120 <99 <210 250 U <110 <170 <89 250 U 400 1,200

DG-Z17 (D) 4 0.5-1 DG-Z17 (D)S-0.5-1 1/28/2019 <30 99 J 110 98 U 40 J <69 <83 151 <98 <55 <47 52 J 110 98 U <43 <69 43 J 110 590 1,300
DG-Z17 4 3.5-4 DG-Z17S-3.5-4 1/28/2019 <150 500 U 500 U 500 U <140 <350 <420 759 <500 <280 <240 <200 <430 <140 <220 <350 <180 <170 1,300 4,800
DG-Z17 4 7.5-8 DG-Z17S-7.5-8 1/28/2019 <71 240 U 240 U 240 U <67 <170 <200 365 390 J 350 130 J 190 J <200 240 U <100 <170 550 290 1,800 990

DG-AA11 4 0.5-1 DG-AA11S-0.5-1 1/29/2019 42 74 63 25 35 <17 42 97 <24 <14 <12 33 64 140 <11 <17 <8.8 190 310 290
DG-AA11 4 3.5-4 DG-AA11S-3.5-4 1/29/2019 <37 54 J 53 J 120 U <34 <85 <100 110 <120 220 73 J 110 J <100 51 J 230 90 J 290 110 J 1,400 270
DG-AA15 4 0.5-1 DG-AA15S-0.5-1 1/22/2019 <59 130 J 160 J 200 UJ <55 UJ <140 UJ <170 UJ 229 <200 <110 <95 <79 <170 UJ 78 J <87 <140 <71 130 J 1,400 3,100
DG-AA19 4 0.5-1 DG-AA19S-0.5-1 1/24/2019 <40 <40 <40 <40 180 J <40 <40 46 <40 <40 <40 <40 59 J 50 J <40 <40 50 J 65 J 350 520
DG-AA19 4 3.5-4 DG-AA19S-3.5-4 1/24/2019 100 J 230 270 77 J 170 J <31 330 316 <31 <31 <31 <31 430 270 <31 <31 140 J 320 55 110
DG-AA19 4 8.5-9 DG-AA19S-8.5-9 1/24/2019 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 9 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 10 J <8.0 5.9 3.5 J
DG-AB13 4 0.5-1 DG-AB13S-0.5-1 1/22/2019 <35 120 U 140 120 U 71 J <83 <99 183 <120 <66 <57 48 J 110 J 57 J <52 <83 81 J 110 J 610 1,300
DG-AB13 4 3.5-4 DG-AB13S-3.5-4 1/22/2019 1.8 J 4.4 J 5.3 4.8 U 3.3 J <3.4 <4.0 7 <4.8 <2.7 <2.3 3.0 J 5.8 J 4.6 J <2.1 <3.4 4.7 J 7.5 54 120

DG-AB13 (D) 4 3.5-4 DG-AB13 (D)S-3.5-4 1/22/2019 3.5 J 6.2 J 6.9 4.8 U 4.4 J <3.3 <4.0 9 <4.8 <2.7 <2.3 2.6 J 4.3 J 5.6 J <2.1 <3.3 4.5 J 8.8 35 95
DG-AB13 4 13.5-14 DG-AB13S-13.5-14 1/22/2019 19,000 14,000 8,400 J 10,000 U 31,000 <7,000 <8,400 20,791 76,000 25,000 6,200 J 32,000 <8,600 10,000 33,000 13,000 100,000 63,000 94,000 86,000
DG-AC11 4 0.5-1 DG-AC11S-0.5-1 1/29/2019 <59 U 110 J 100 J 200 UJ <55 U <140 UJ <160 UJ 203 <200 U 130 J <94 140 J <170 UJ 57 J <86 <140 U 190 J 190 J 5,000 910 J
DG-AC11 4 3.5-4 DG-AC11S-3.5-4 1/29/2019 350 J 1,200 840 J 990 U 650 J <690 <830 1716 <990 730 J <480 610 J 900 J 380 J 610 J <690 420 J 3,200 5,400 9,500
DG-AC11 4 8.5-9 DG-AC11S-8.5-9 1/29/2019 <30 95 J 100 98 U 57 J <69 <83 146 <98 <55 <47 43 J 89 J 87 J <43 <69 85 J 190 770 1,100
DG-AD13 4 0.5-1 DG-AD13S-0.5-1 2/1/2019 63 J 110 120 96 U 160 <67 <81 167 <96 <54 <46 55 J 110 77 J <42 <67 140 190 390 540
DG-AD13 4 3.5-4 DG-AD13S-3.5-4 2/1/2019 <150 490 490 U <210 490 <340 <410 739 <490 <270 <230 200 J 500 190 J <210 <340 280 J 670 2,400 5,900
DG-AD13 4 7.5-8 DG-AD13S-7.5-8 2/1/2019 1,100 J 1,000 J 980 UJ 980 U 1,700 J <680 <820 1601 2,400 J 860 J <470 UJ 1,500 J <840 UJ 810 J 1,700 J 1,100 J 3,800 J 4,200 J 8,400 J 10,000 J

DG-AD13 (D) 4 7.5-8 DG-AD13 (D)S-7.5-8 2/1/2019 2,400 J 2,200 J 1,500 J 1,200 U 4,400 J <860 <1,000 3086 16,000 J 4,000 J 860 J 3,500 J 1,200 J 2,000 J 5,700 J 6,900 J 13,000 J 9,800 J 15,000 J 19,000 J
DG-AE11 4 0.5-1 DG-AE11S-0.5-1 1/21/2019 41 44 53 25 42 <17 <20 63 <24 28 <11 18 J 24 65 21 J <17 73 71 170 130
DG-AE11 4 3.5-4 DG-AE11S-3.5-4 1/21/2019 46 J 75 J 61 J <39 85 J <66 <79 123 <94 <53 <45 <38 <81 52 J <41 <66 56 J 320 390 900
DG-AF13 4 0.5-1 DG-AF13S-0.5-1 11/21/2018 1,300 740 580 <41 2,900 110 84 J 1,050 1,700 2,700 580 2,900 170 1,300 4,300 660 13,000 4,700 15,000 17,000
DG-AF13 4 0.5-1 DG-AF13S-0.5-1 1/28/2019 <300 980 U 670 J 980 U <280 <690 <830 1,458 <980 <550 <470 <390 <850 <280 <430 <690 <350 1,000 1,500 3,700
DG-AF13 4 3.5-4 DG-AF13S-3.5-4 11/21/2018 1,200 740 600 <100 2,600 <170 <200 1,018 1,000 2,900 590 2,600 220 J 1,100 4,000 930 9,800 4,100 52,000 63,000
DG-AF13 4 3.5-4 DG-AF13S-3.5-4 1/28/2019 24 39 52 21 24 8.2 J 13 56 <9.8 <5.5 <4.7 6.2 J 15 31 <4.3 <6.9 16 52 22 52
DG-AF13 4 7-7.5 DG-AF13S-7-7.5 11/21/2018 36 36 51 19 64 5.5 17 52 96 130 17 66 22 180 88 500 250 160 190 140
DG-AG11 4 0.5-1 DG-AG11S-0.5-1 1/21/2019 75 J 180 200 74 J 87 J <68 <81 246 <97 <54 <46 <39 150 83 J <43 <68 39 J 160 420 1,000
DG-AG11 4 3.5-4 DG-AG11S-3.5-4 1/21/2019 <15 31 J 39 J <20 32 J <34 <41 55 <49 <27 <23 <20 <42 31 J <21 <34 23 J 50 180 410
DG-AG11 4 9.5-10 DG-AG11S-9.5-10 1/21/2019 790 510 260 J <200 1,400 <340 <400 807 1,500 1,900 370 J 1,700 <410 500 3,500 1,500 7,500 4,100 9,500 8,700
DG-AH13 4 0.5-1 DG-AH13S-0.5-1 1/29/2019 <74 <94 <100 <100 <69 <170 <210 152 <250 <140 <120 <98 <210 <69 <110 <170 <89 <84 670 2,200
DG-AH13 4 3.5-4 DG-AH13S-3.5-4 1/29/2019 <150 <190 <210 <210 <140 <340 <410 305 <490 <280 <240 <200 <420 <140 <220 <340 <180 <170 2,200 4,300
DG-AH13 4 7.5-8 DG-AH13S-7.5-8 1/29/2019 <600 2,000 U 1,600 J <830 3,800 <1,400 <1,700 2,983 <2,000 <1,100 1,000 J 4,700 <1,700 2,100 5,300 <1,400 2,300 7,100 20,000 18,000
DG-AI11 4 0.5-1 DG-AI11S-0.5-1 1/21/2019 <3.0 <3.8 <4.2 <4.2 <2.8 <6.9 <8.3 6 <9.9 <5.5 <4.8 <4.0 <8.5 <2.8 <4.4 <6.9 <3.6 <3.4 24 78

DG-AI11 (D) 4 0.5-1 DG-AI11 (D)S-0.5-1 1/21/2019 <2.8 7.1 J 6.2 J 4.9 J 3.0 J <6.6 <7.9 12 <9.4 <5.3 <4.5 4.1 J 11 J 3.3 J <4.2 <6.6 3.7 J 7.9 J 47 J 160 J
DG-AI11 4 3.5-4 DG-AI11S-3.5-4 1/21/2019 330 440 200 J <100 740 J <170 UJ <210 590 <250 520 <120 650 240 J 490 J 470 180 J 1,100 J 2,200 J 10,000 14,000
DG-AI11 4 9.5-10 DG-AI11S-9.5-10 1/21/2019 1,900 850 280 J <210 3,400 <340 <410 1,263 16,000 2,600 410 J 2,800 440 J 800 3,200 1,200 11,000 6,800 5,200 5,100
DG-AJ13 4 0.5-1 DG-AJ13S-0.5-1 1/29/2019 <74 250 U 200 J 250 U <69 <170 <210 372 <250 <140 <120 <99 250 <69 <110 <170 <89 130 J 3,300 8,200
DG-AJ13 4 3.5-4 DG-AJ13S-3.5-4 1/29/2019 <7.3 24 U 15 J 24 U 7.0 J <17 <21 36 <24 <14 <12 <9.8 <21 9.5 J <11 <17 <8.8 20 J 130 280
DG-AK11 4 0.5-1 DG-AK11S-0.5-1 1/22/2019 66 J 200 U 110 J 200 U 180 J <140 <170 298 550 <110 <94 210 <170 82 J 160 J <140 590 390 460 510
DG-AK11 4 3.5-4 DG-AK11S-3.5-4 1/22/2019 3,300 J 4,700 U 3,800 J <2,000 6,300 <3,300 <4,000 7,276 <4,700 <2,700 <2,300 5,600 <4,100 2,700 J 3,000 J <3,300 6,500 16,000 34,000 38,000
DG-AL13 4 0.5-1 DG-AL13S-0.5-1 1/29/2019 20 26 43 18 17 7.5 J 13 41 <9.8 <5.5 7.0 J 8.6 J 18 30 <4.3 <6.9 9.1 J 39 60 170
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --
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µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-AL13 4 3.5-4 DG-AL13S-3.5-4 1/29/2019 <1.5 5.0 U 4.7 J 5.0 U 2.5 J <3.5 <4.2 8 <5.0 <2.8 <2.4 2.2 J 5.1 3.8 J <2.2 <3.5 <1.8 6.3 6.3 17 J
DG-AM11 4 0.5-1 DG-AM11S-0.5-1 1/22/2019 <1.5 3.1 J 2.6 J 4.9 U <1.4 <3.4 <4.1 5 <4.9 <2.8 <2.4 <2.0 4.2 J 1.5 J <2.2 <3.4 2.4 J 3.9 J 22 79
DG-AM11 4 3.5-4 DG-AM11S-3.5-4 1/22/2019 <150 <190 <210 <210 <140 <350 <420 310 <500 <280 <240 <200 <430 <140 <220 <350 <180 200 J 1,600 3,300
DG-AN13 4 0.5-1 DG-AN13S-0.5-1 1/31/2019 <730 <930 <1,000 <1,000 <690 <1,700 <2,100 1,512 <2,400 <1,400 <1,200 <980 <2,100 700 J <1,100 <1,700 <880 1,300 J 3,400 J- 6,700 J-
DG-AN13 4 3.5-4 DG-AN13S-3.5-4 1/31/2019 <1.5 6.4 9.5 <2.1 3.6 J <3.4 4.7 J 10 <4.9 <2.8 <2.4 2.0 J 5.9 9.5 <2.2 <3.4 4.7 J 13 26 33
DG-AN13 4 9.5-10 DG-AN13S-9.5-10 1/31/2019 <15 38 J+ 67 J+ 34 J+ 36 J <34 UJ <41 UJ 65 280 88 120 53 <42 UJ 120 34 J 4,900 330 160 54 31
DG-AO11 5 0.5-1 DG-AO11S-0.5-1 1/22/2019 <73 230 J 250 240 U 69 J <170 <200 356 <240 <140 <120 <97 <210 120 J <110 <170 <87 240 370 970
DG-AO11 5 3.5-4 DG-AO11S-3.5-4 1/22/2019 240 J 500 UJ 390 J <210 UJ 660 <350 UJ <420 UJ 761 <500 <280 <240 720 <430 UJ 340 J <220 <350 <180 1,700 14,000 15,000
DG-AQ11 5 0.5-1 DG-AQ11S-0.5-1 1/30/2019 13 J 16 J 28 J 9.0 J 21 J <3.9 12 J 23 <3.9 <3.9 4.3 J 9.2 J 17 J 24 J <3.9 6.1 J 17 J 25 J 48 91
DG-AQ11 5 3.5-4 DG-AQ11S-3.5-4 1/30/2019 <4.0 <4.0 <4.0 <4.0 4.6 J <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 4.7 J <4.0 <4.0 6.1 J 5.9 J <4.0 6.5 7.6
DG-AT9 5 0.5-1 DG-AT9S-0.5-1 1/30/2019 36 47 79 24 J 48 8.7 J 36 71 16 J <3.9 12 J 25 J 42 55 <3.9 13 J 36 59 17 25
DG-AT9 5 3.5-4 DG-AT9S-3.5-4 1/30/2019 <4.0 <4.0 6.8 J <4.0 7.0 J <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 4.3 J <4.0 6.6 J 6.3 J <4.0 8.4 7.5
DG-AV9 5 0.5-1 DG-AV9S-0.5-1 2/1/2019 170 230 330 110 220 54 J 120 J 347 60 J 40 J 30 J 74 140 J 240 54 110 230 J 370 660 840
DG-AV9 5 3.5-4 DG-AV9S-3.5-4 2/1/2019 27 34 62 24 40 14 J 25 60 22 J <11 14 J 15 J 29 62 <8.3 57 60 54 76 170
DG-AV9 5 8.5-9 DG-AV9S-8.5-9 2/1/2019 12 9.8 U 20 9.8 U 23 <6.9 <8.2 17 37 6.6 J 6.3 J 10 <8.4 39 13 61 69 45 160 220
DG-AX9 5 0.5-1 DG-AX9S-0.5-1 1/23/2019 120 200 220 63 150 19 J 130 267 32 J 17 J 30 J 30 J 160 290 26 J 22 J 180 360 34 66
DG-AX9 5 3.5-4 DG-AX9S-3.5-4 1/23/2019 500 830 790 290 690 73 J 720 1,108 45 J 150 J 130 J 150 J 810 1,500 82 J 96 J 1,000 1,800 590 930
DG-AX9 5 9.5-10 DG-AX9S-9.5-10 1/23/2019 5.9 J 8.7 J 12 J <3.9 11 J <3.9 9.6 J 13 <3.9 <3.9 <3.9 <3.9 10 J 19 J <3.9 5.7 J 12 J 21 J 5.7 6.7
DG-AB17 6 0.5-1 DG-AB17S-0.5-1 1/24/2019 47 J <40 46 J <40 44 J <40 <40 52 <40 <40 <40 <40 80 J 78 J <40 120 J <40 92 J 610 370
DG-AB17 6 3.5-4 DG-AB17S-3.5-4 1/24/2019 570 J 1,100 J 1,200 300 J 590 J <160 1,100 J 1,471 <160 <160 250 J <160 1,000 J 1,300 <160 <160 200 J 1,800 3,100 1,000
DG-AC15 6 0.5-1 DG-AC15S-0.5-1 1/31/2019 <150 <190 <210 <210 <140 <340 <410 305 <490 <270 <240 <200 <420 170 J <220 <340 330 J 260 J 330 J 490 J

DG-AC15 (D) 6 0.5-1 DG-AC15 (D)S-0.5-1 1/31/2019 <2.9 6.2 J 9.6 J 4.9 J 5.0 J <6.9 <8.2 11 10 J 48 <4.7 16 <8.4 16 J 50 9.8 79 J 15 J 910 J 1,100 J
DG-AC15 6 3.5-4 DG-AC15S-3.5-4 1/31/2019 2,000 2,100 3,200 1,200 2,400 250 650 2,949 <98 62 J 130 2,400 610 6,600 96 J 73 J 240 6,100 44 B 38
DG-AC15 6 7.5-8 DG-AC15S-7.5-8 1/31/2019 700 710 830 360 J 870 <350 <420 1,063 12,000 1,100 410 J 690 <430 1,400 2,200 6,500 4,200 2,800 3,800 2,300
DG-AD17 6 0.5-1 DG-AD17S-0.5-1 1/24/2019 <16 <16 <16 <16 32 J <16 <16 19 18 J <16 <16 <16 <16 22 J <16 <16 27 J 34 J 170 300
DG-AD17 6 3.5-4 DG-AD17S-3.5-4 1/24/2019 86 J 140 J 190 J 51 J 99 J 33 J 140 J 215 <7.8 69 <7.8 27 J 95 170 J 16 J <7.8 15 J 130 J 22 J 7.4 J
DG-AD17 6 7-7.5 DG-AD17S-7-7.5 1/24/2019 12 J 8.7 J 14 J 5.5 J 11 J <4.0 <4.0 14 <4.0 13 J <4.0 6.6 J 5.6 J 88 6.9 J <4.0 14 J 51 13 13
DG-AG15 6 0.5-1 DG-AG15S-0.5-1 1/24/2019 <16 <16 <16 <16 <16 <16 <16 18 <16 <16 <16 <16 20 J <16 <16 <16 <16 <16 5.7 11
DG-AG15 6 3.5-4 DG-AG15S-3.5-4 1/24/2019 47 J 43 J 59 J <39 59 J <39 <39 75 <39 <39 <39 <39 40 J 67 J <39 <39 40 J 80 J 99 39
DG-AG15 6 8.5-9 DG-AG15S-8.5-9 1/24/2019 76 J 140 170 39 J 98 J 16 J 150 196 <16 <16 <16 20 J 140 160 <16 <16 47 J 150 27 J 5.5
DG-AH17 6 0.5-1 DG-AH17S-0.5-1 1/24/2019 5.3 J 6.9 J 12 J 4.7 J <4.0 <4.0 <4.0 11 <4.0 <4.0 <4.0 <4.0 <4.0 9.0 J <4.0 <4.0 5.6 J 11 J 3.6 J 5.2
DG-AI15 6 0.5-1 DG-AI15S-0.5-1 1/24/2019 <79 <79 <79 <79 170 J <79 <79 91 <79 <79 <79 <79 <79 <79 <79 <79 <79 110 J 370 150
DG-AI15 6 3.5-4 DG-AI15S-3.5-4 1/24/2019 <3.9 <3.9 <3.9 UJ <3.9 <3.9 UJ <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 UJ <3.9 <3.9 <3.9 <3.9 UJ 11 12

DG-AI15 (D) 6 3.5-4 DG-AI15 (D)S-3.5-4 1/24/2019 <3.9 <3.9 5.3 J <3.9 4.9 J <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 4.9 J <3.9 <3.9 <3.9 8.2 J 15 17
DG-AJ17 6 0.5-1 DG-AJ17S-0.5-1 1/24/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5.4 11
DG-AJ17 6 3.5-4 DG-AJ17S-3.5-4 1/24/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <2.5 3.1 J
DG-AJ17 6 9.5-10 DG-AJ17S-9.5-10 1/24/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <2.5 <2.5

DG-AK15 6 0.5-1 DG-AK15S-0.5-1 1/23/2019 17 J 20 J 32 9.2 J 30 4.5 J 12 J 31 9.6 J <3.9 4.0 J 3.9 J 12 J 35 <3.9 11 J 61 36 14 20
DG-AK15 6 3.5-4 DG-AK15S-3.5-4 1/23/2019 230 J 140 J 390 J 83 J 600 J+ <78 <78 246 <78 <78 190 J 89 J <78 590 J+ <78 <78 150 J 850 J+ 140 93
DG-AM15 6 0.5-1 DG-AM15S-0.5-1 1/23/2019 9.1 J 8.4 J 16 J 4.6 J 12 J <4.0 4.7 J 13 8.4 J <4.0 <4.0 <4.0 4.9 J 16 J <4.0 11 J 15 J 15 J 8.3 13
DG-AM15 6 3.5-4 DG-AM15S-3.5-4 1/23/2019 39 49 62 21 J 48 7.4 J 25 J 69 <3.9 <3.9 7.5 J 9.8 J 24 J 54 <3.9 <3.9 23 J 67 16 18
DG-AM15 6 9.5-10 DG-AM15S-9.5-10 1/23/2019 <3.9 UJ <3.9 4.2 J <3.9 6.7 J <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 6.4 J <3.9 <3.9 4.1 J 20 J 20 J 14 J

DG-AM15 (D) 6 9.5-10 DG-AM15 (D)S-9.5-10 1/23/2019 4.1 J <3.9 4.8 J <3.9 5.2 J <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 7.4 J <3.9 <3.9 <3.9 UJ 18 J 5.1 J 4.1 J
DG-AP13 6 0.5-1 DG-AP13S-0.5-1 1/23/2019 23 J 27 J 34 J 10 J 39 J <8.0 18 J 39 <8.0 <8.0 <8.0 <8.0 23 J 63 J <8.0 <8.0 53 J 78 J 130 J 270 J
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 9.0E+02 -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

Units

DG-AP13 (D) 6 0.5-1 DG-AP13 (D)S-0.5-1 1/23/2019 11 J 15 J 20 J 5.8 J 17 J <3.9 9.5 J 21 <3.9 <3.9 <3.9 <3.9 11 J 29 J <3.9 4.0 J 17 J 36 J 40 J 69 J
DG-AP13 6 3.5-4 DG-AP13S-3.5-4 1/23/2019 <4.0 <4.0 4.5 J <4.0 5.2 J <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 8.1 J <4.0 6.7 J 5.9 J 8.9 J 11 17
DG-AP13 6 9.5-10 DG-AP13S-9.5-10 1/23/2019 <4.0 <4.0 <4.0 <4.0 4.5 J <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 5.2 J <4.0 8.0 J 17 J <4.0 10 8
DG-AR13 6 0.5-1 DG-AR13S-0.5-1 1/23/2019 110 J 180 J 210 J 66 J 140 J <40 140 J 247 <40 <40 <40 <40 170 J 320 <40 <40 160 J 380 48 J 120
DG-AR13 6 3.5-4 DG-AR13S-3.5-4 1/23/2019 19 J 19 J 26 J 7.8 J 21 J 4.0 J 10 J 29 <4.0 <4.0 <4.0 <4.0 10 J 30 <4.0 <4.0 13 J 38 14 23
DG-AR13 6 9.5-10 DG-AR13S-9.5-10 1/23/2019 <3.9 5.2 J 16 J <3.9 9.5 J <3.9 17 J 11 <3.9 <3.9 <3.9 <3.9 20 J 9.3 J <3.9 11 J 10 J 6.2 J 3.8 J 4.1 J
DG-AS11 6 0.5-1 DG-AS11S-0.5-1 1/31/2019 <150 460 J+ 590 J+ 490 U 190 J+ <340 <410 722 <490 <280 <240 <200 510 J+ 400 J+ <220 <340 190 J+ 460 J+ 2,000 2,700
DG-AS11 6 3.5-4 DG-AS11S-3.5-4 1/31/2019 130 120 240 72 130 43 J 82 209 <49 <27 <23 29 J 90 220 <21 54 90 190 53 76
DG-AS11 6 7.5-8 DG-AS11S-7.5-8 1/31/2019 <1.5 2.7 J 6 4.9 U 4.1 J <3.5 <4.2 5 <4.9 <2.8 <2.4 <2.0 <4.2 6.1 <2.2 7.4 11 4.4 J 11 11
DG-AT12 6 0.5-1 DG-AT12S-0.5-1 1/23/2019 44 J 48 J 65 22 J 80 8.4 J 43 J 72 8.8 J <8.0 8.8 J 11 J 52 J 99 11 J <8.0 88 110 56 54
DG-AT12 6 3.5-4 DG-AT12S-3.5-4 1/23/2019 870 840 1,100 410 1,100 140 640 1,246 13 J 17 J 56 J 130 670 1,200 22 J 19 J 500 1,400 390 300
DG-AT12 6 9.5-10 DG-AT12S-9.5-10 1/23/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5.8 5.0 U
DG-AU11 6 0.5-1 DG-AU11S-0.5-1 1/23/2019 8.6 J 10 J 18 J 5.2 J 14 J <3.9 6.5 J 15 <3.9 <3.9 <3.9 <3.9 7.8 J 16 J <3.9 <3.9 7.9 J 17 J 33 83
DG-AU11 6 3.5-4 DG-AU11S-3.5-4 1/23/2019 280 240 400 160 360 33 130 356 6.8 J 12 J 43 42 100 380 13 J 10 J 160 340 26 39
DG-AU11 6 9.5-10 DG-AU11S-9.5-10 1/23/2019 110 120 170 64 130 25 J 84 182 4.6 J <4.0 <4.0 <4.0 67 120 <4.0 36 47 120 16 9.3
DG-AW11 6 0.5-1 DG-AW11S-0.5-1 1/23/2019 27 J 39 J 47 J 15 J 41 J <7.9 29 J 53 <7.9 <7.9 <7.9 <7.9 38 J 61 <7.9 <7.9 36 J 66 110 180
DG-AW11 6 3.5-4 DG-AW11S-3.5-4 1/23/2019 <39 <39 40 J <39 <39 <39 <39 47 <39 <39 <39 <39 <39 45 J <39 <39 R <39 44 J 47 84

DG-AW11 6 7.5-8 DG-AW11S-7.5-8 1/23/2019 <39 U <39 U <39 U <39 U 300 <39 U <39 U 45 <39 U <39 <39 U <39 <39 U <39 U <39 U <39 <39 150 J 1,600 1,700
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Table 3: Polynuclear Aromatic Hydrocarbons and TPH as Diesel and Motor Oil Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Notes:

1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure. 

2. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Leaching to Groundwater Levels (Table S-3) Non-drinking Water. 

3. For Benzo(a)pyrene Equivalent PAHs: DTSC, 2009. 95th percentile benzo(a)pyrene equivalent for ambient concentrations in northern California.

4. Total PAHs calculated based on the PEA Guidance Manual, Potency Equivalecy Factors for PAHs - Table 2-4.

Abbreviations and Symbols:

"J" - Analyte was detected but the associated numerical value is the approximate concentration.

"J+" - Analyte was detected but the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to positive bias of associated QC or calibration data or attributable to matrix interference.

"J-" - Analyte was detected but the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to negative bias of associated QC or calibration data or attributable to matrix interference.

"R" - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

"U" - Not detected at or above the reported result.

"UJ" - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.

"--" - Not Available

"<" - Non-detect result

(D) - Duplicate sample

ESL - Environmental Screening Level

ft bgs - Feet below ground surface

MDL - Method Detection Limit

mg/kg - milligram per kilogram

PAHs - Polynuclear Aromatic Hydrocarbons

QC - quality control 

RWQCB - Regional Water Quality Control Board

SIM - selective ion monitoring

TPH - Total petroleum hydrocarbon

USEPA - United States Environmental Protection Agency

- Gray shading indicates a detection above the comparison criteria.

- PAHs analyzed by USEPA Method 8270C SIM.

- Non-detect results are presented with "<" followed by the MDL.

- TPH-diesel and TPH-motor oil analyzed by USEPA Method 8015B.

- Results in bold font indicate a detection above the MDL.

- The lower RWQCB ESL is used as comparison criteria when available unless the regional background is higher, in which case regional background is used as the comparison criteria. The carcinogenic PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene) were 
converted to total PAHs and that comparison criteria was used rather than individual ESLs.
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Investigation 
Zone

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 1.7E+03 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 1.7E+03 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
DG-N1 1 0.5-1 DG-N1S-0.5-1 12/18/2018 <0.60 2.7 10 <0.54 1.4 J <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 50
DG-N1 1 3.5-4 DG-N1S-3.5-4 12/18/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-N5 1 0.5-1 DG-N5S-0.5-1 1/8/2019 <0.61 0.83 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 

DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 200 160
DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 

DG-N5 1 3.5-4 DG-N5S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-O3 1 0.5-1 DG-O3S-0.5-1 12/18/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17 
DG-O3 1 3.5-4 DG-O3S-3.5-4 12/18/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-P1 1 0.5-1 DG-P1S-0.5-1 11/21/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 
DG-P1 1 3.5-4 DG-P1S-3.5-4 11/21/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 

DG-P1 (D) 1 3.5-4 DG-P1 (D)S-3.5-4 11/21/2018 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
DG-P5 1 0.5-1 DG-P5S-0.5-1 1/8/2019 <0.60 0.88 <0.40 <0.54 1 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 110
DG-P5 1 3.5-4 DG-P5S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-Q3 1 0.5-1 DG-Q3S-0.5-1 12/18/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-Q3 1 3.5-4 DG-Q3S-3.5-4 12/18/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-Q7 1 0.5-1 DG-Q7S-0.5-1 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-Q7 1 3.5-4 DG-Q7S-3.5-4 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 

DG-Q7 (D) 1 3.5-4 DG-Q7 (D)S-3.5-4 1/8/2019 <0.58 5.1 <0.39 <0.53 1.6 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 520
DG-R1 1 0.5-1 DG-R1S-0.5-1 12/17/2018 <0.58 <0.40 <0.39 <0.53 1.2 J <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 53
DG-R1 1 3.5-4 DG-R1S-3.5-4 12/17/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-R5 1 0.5-1 DG-R5S-0.5-1 1/29/2019 1.5 J 18 17 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 89
DG-R5 1 3.5-4 DG-R5S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 

DG-R5 (D) 1 3.5-4 DG-R5 (D)S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-S3 1 0.5-1 DG-S3S-0.5-1 12/18/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-S3 1 3.5-4 DG-S3S-3.5-4 12/18/2018 <1.2 <0.82 <0.80 <1.1 <0.78 <0.70 <6.2 <1.2 <0.90 <1.2 <0.64 <1.2 <0.90 <17 <17 
DG-S7 1 0.5-1 DG-S7S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 380
DG-S7 1 3.5-4 DG-S7S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <170 5300
DG-T1 1 0.5-1 DG-T1S-0.5-1 12/17/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-T1 1 3.5-4 DG-T1S-3.5-4 12/17/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 

DG-T1 (D) 1 3.5-4 DG-T1 (D)S-3.5-4 12/17/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-T5 1 0.5-1 DG-T5S-0.5-1 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
DG-T5 1 3.5-4 DG-T5S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-U3 1 0.5-1 DG-U3S-0.5-1 12/18/2018 <0.58 <0.40 7.1 J <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 33 J
DG-U3 1 3.5-4 DG-U3S-3.5-4 12/18/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-U7 1 0.5-1 DG-U7S-0.5-1 1/8/2019 <0.58 0.8 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 
DG-U7 1 3.5-4 DG-U7S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 19
DG-V1 1 0.5-1 DG-V1S-0.5-1 12/17/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-V1 1 3.5-4 DG-V1S-3.5-4 12/17/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 

3.3E+05

2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Investigation 
Zone

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 1.7E+03 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 1.7E+03 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-V5 1 0.5-1 DG-V5S-0.5-1 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-V5 1 3.5-4 DG-V5S-3.5-4 1/8/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
DG-V5 1 7.5-8 DG-V5S-7.5-8 1/8/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 
DG-V9 1 0.5-1 DG-V9S-0.5-1 1/10/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-V9 1 3.5-4 DG-V9S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-V9 1 7.5-8 DG-V9S-7.5-8 1/10/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-W3 1 0.5-1 DG-W3S-0.5-1 2/5/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-W3 1 3.5-4 DG-W3S-3.5-4 2/5/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-W7 1 0.5-1 DG-W7S-0.5-1 1/29/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 47 J
DG-W7 1 3.5-4 DG-W7S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-X1 1 0.5-1 DG-X1S-0.5-1 12/17/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 

DG-X1 (D) 1 0.5-1 DG-X1 (D)S-0.5-1 12/17/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-X1 1 3.5-4 DG-X1S-3.5-4 12/17/2018 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-X5 1 0.5-1 DG-X5S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 90
DG-X5 1 3.5-4 DG-X5S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-X9 1 0.5-1 DG-X9S-0.5-1 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
DG-X9 1 3.5-4 DG-X9S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 20 <0.45 <17 <17 
DG-Y3 1 0.5-1 DG-Y3S-0.5-1 2/5/2019 7.1 J 4.5 J 35 J <1.1 <0.78 <0.71 <6.3 25 J <0.90 <1.2 <0.65 <1.2 <0.90 <17 210 J+
DG-Y3 1 3.5-4 DG-Y3S-3.5-4 2/5/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-Y7 1 0.5-1 DG-Y7S-0.5-1 1/9/2019 1 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 84
DG-Y7 1 3.5-4 DG-Y7S-3.5-4 1/9/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <16 <16 
DG-Z5 1 0.5-1 DG-Z5S-0.5-1 1/8/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-Z5 1 3.5-4 DG-Z5S-3.5-4 1/8/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 
DG-Z9 1 0.5-1 DG-Z9S-0.5-1 1/9/2019 1.4 1.2 3.3 <0.53 <0.38 <0.35 <3.1 1 2.8 <0.60 <0.32 <0.60 <0.44 <17 49

DG-Z9 (D) 1 0.5-1 DG-Z9 (D)S-0.5-1 1/9/2019 <0.57 <0.39 13 <0.52 <0.38 <0.34 <3.0 <0.55 <0.43 <0.59 <0.31 <0.59 <0.43 <17 23
DG-Z9 1 3.5-4 DG-Z9S-3.5-4 1/9/2019 <0.57 <0.39 <0.39 <0.52 <0.38 <0.34 <3.0 <0.55 <0.43 <0.59 <0.31 4.4 <0.43 <17 <17 

DG-AA3 1 0.5-1 DG-AA3S-0.5-1 2/5/2019 1.7 J 1.9 3.8 J <0.52 0.57 J <0.34 9.7 J 2.0 J <0.44 <0.60 <0.31 <0.60 0.82 J <17 270 J+
DG-AA3 1 3.5-4 DG-AA3S-3.5-4 2/5/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 19 J
DG-AA3 1 7-7.5 DG-AA3S-7-7.5 2/5/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-AA7 1 0.5-1 DG-AA7S-0.5-1 1/9/2019 2.2 1.3 4.7 <0.54 0.67 <0.35 <3.1 4.9 <0.45 <0.62 <0.32 <0.62 0.9 <17 710
DG-AA7 1 3.5-4 DG-AA7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 21
DG-AB5 1 0.5-1 DG-AB5S-0.5-1 1/29/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 

DG-AB5 (D) 1 0.5-1 DG-AB5 (D)S-0.5-1 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AB5 1 3.5-4 DG-AB5S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AB9 1 0.5-1 DG-AB9S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AB9 1 3.5-4 DG-AB9S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AC3 1 0.5-1 DG-AC3S-0.5-1 12/19/2018 <0.58 U <0.40 <0.39 <0.52 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 U <0.31 <0.60 <0.44 <17 <17 
DG-AC3 1 3.5-4 DG-AC3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 23 J
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 1.7E+03 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 1.7E+03 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AC7 1 0.5-1 DG-AC7S-0.5-1 1/9/2019 <0.60 0.48 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <16 190
DG-AC7 (D) 1 0.5-1 DG-AC7 (D)S-0.5-1 1/9/2019 <0.60 0.89 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <16 120

DG-AC7 1 3.5-4 DG-AC7S-3.5-4 1/9/2019 <3.0 <2.1 <2.0 <2.7 <2.0 <1.8 <16 <2.9 <2.3 <3.1 <1.6 <3.1 <2.3 <17 <17 
DG-AC7 1 7.5-8 DG-AC7S-7.5-8 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AD5 1 0.5-1 DG-AD5S-0.5-1 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 99
DG-AD5 1 3.5-4 DG-AD5S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AD9 1 0.5-1 DG-AD9S-0.5-1 1/9/2019 9 4.9 12 <0.53 <0.38 <0.34 <3.1 6.6 12 <0.60 <0.32 <0.60 <0.44 <17 200
DG-AD9 1 3.5-4 DG-AD9S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 1 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AE3 1 0.5-1 DG-AE3S-0.5-1 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AE3 1 3.5-4 DG-AE3S-3.5-4 12/19/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17 
DG-AE7 1 0.5-1 DG-AE7S-0.5-1 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AE7 1 3.5-4 DG-AE7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AE7 1 8-8.5 DG-AE7S-8-8.5 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AF5 1 0.5-1 DG-AF5S-0.5-1 1/8/2019 4.2 4.4 9.2 <0.53 11 <0.35 110 <0.57 <0.44 <0.61 <0.32 <0.61 11 <17 600
DG-AF5 1 3.5-4 DG-AF5S-3.5-4 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.7 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-AG3 1 0.5-1 DG-AG3S-0.5-1 12/19/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AG3 1 3.5-4 DG-AG3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AG7 1 0.5-1 DG-AG7S-0.5-1 1/30/2019 1.8 J 4.4 J 2.7 J <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 120 J 110 J
DG-AG7 1 3.5-4 DG-AG7S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AH5 1 0.5-1 DG-AH5S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 17
DG-AH5 1 8-8.5 DG-AH5S-8-8.5 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.7 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17 
DG-AH9 2 0.5-1 DG-AH9S-0.5-1 1/30/2019 <1.5 <1.5 2.2 J <1.5 <2.0 <1.5 <9.8 1.6 J <1.5 <1.5 <2.0 <1.5 <1.5 <17 38 J
DG-AH9 2 3.5-4 DG-AH9S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AI3 2 0.5-1 DG-AI3S-0.5-1 12/19/2018 <0.59 U <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AI3 2 3.5-4 DG-AI3S-3.5-4 12/19/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 

DG-AI3 (D) 2 3.5-4 DG-AI3 (D)S-3.5-4 12/19/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-AI7 2 0.5-1 DG-AI7S-0.5-1 1/9/2019 12 12 31 <0.54 <0.39 <0.35 <3.1 14 26 <0.62 <0.32 <0.62 <0.45 <170 1,500
DG-AI7 2 3.5-4 DG-AI7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AI7 2 8-8.5 DG-AI7S-8-8.5 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AJ5 2 0.5-1 DG-AJ5S-0.5-1 1/8/2019 <0.60 0.44 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 320
DG-AJ5 2 3.5-4 DG-AJ5S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AJ9 2 0.5-1 DG-AJ9S-0.5-1 1/30/2019 <1.5 1.6 J 54 <1.5 <2.0 <1.5 <9.9 4.4 J <1.5 <1.5 <2.0 <1.5 <1.5 <17 820
DG-AJ9 2 3.5-4 DG-AJ9S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AK3 2 0.5-1 DG-AK3S-0.5-1 12/19/2018 <0.60 0.76 J 1.2 J <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AK3 2 3.5-4 DG-AK3S-3.5-4 12/19/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <2.9 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17 
DG-AK7 2 0.5-1 DG-AK7S-0.5-1 1/9/2019 19 18 32 <0.55 <0.40 <0.36 <3.2 22 30 <0.63 <0.33 <0.63 <0.46 <84 940
DG-AK7 2 3.5-4 DG-AK7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 

DG-AK7 (D) 2 3.5-4 DG-AK7 (D)S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California
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6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 1.7E+03 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 1.7E+03 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg
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2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AL5 2 0.5-1 DG-AL5S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 17 J
DG-AL5 2 3.5-4 DG-AL5S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17 

DG-AL5 (D) 2 3.5-4 DG-AL5 (D)S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AL9 2 0.5-1 DG-AL9S-0.5-1 1/21/2019 34 J 91 F2 26 J <0.54 <0.40 <0.36 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AL9 2 3.5-4 DG-AL9S-3.5-4 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AL9 2 7-7.5 DG-AL9S-7-7.5 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 

DG-AL9 (D) 2 7-7.5 DG-AL9 (D)S-7-7.5 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AM3 2 0.5-1 DG-AM3S-0.5-1 12/19/2018 <0.58 3.1 12 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 25 J
DG-AM3 2 3.5-4 DG-AM3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AM7 2 0.5-1 DG-AM7S-0.5-1 1/9/2019 7 6.1 23 <0.54 2.2 <0.36 <3.2 28 <0.46 <0.62 <0.33 <0.62 2.5 <17 430
DG-AM7 2 3.5-4 DG-AM7S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AM7 2 7.5-8 DG-AM7S-7.5-8 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AN5 2 0.5-1 DG-AN5S-0.5-1 12/20/2018 <0.61 0.65 J <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 23 J
DG-AN5 2 3.5-4 DG-AN5S-3.5-4 12/20/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 
DG-AN9 2 0.5-1 DG-AN9S-0.5-1 1/21/2019 <0.60 1.7 J <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AN9 2 3.5-4 DG-AN9S-3.5-4 1/21/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AN9 2 7-7.5 DG-AN9S-7-7.5 1/21/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AO3 2 0.5-1 DG-AO3S-0.5-1 12/19/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 24 J
DG-AO3 2 3.5-4 DG-AO3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AO7 2 0.5-1 DG-AO7S-0.5-1 1/9/2019 2.8 3.8 6.9 <0.55 2.1 <0.36 46 <0.59 <0.46 <0.63 <0.33 <0.63 2.4 <17 440
DG-AO7 2 3.5-4 DG-AO7S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AP5 2 0.5-1 DG-AP5S-0.5-1 12/20/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AP5 2 3.5-4 DG-AP5S-3.5-4 12/20/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AP9 2 0.5-1 DG-AP9S-0.5-1 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AP9 2 3.5-4 DG-AP9S-3.5-4 1/21/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AQ3 2 0.5-1 DG-AQ3S-0.5-1 12/19/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AQ3 2 3.5-4 DG-AQ3S-3.5-4 12/19/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AQ7 2 0.5-1 DG-AQ7S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17 
DG-AQ7 2 3.5-4 DG-AQ7S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AR5 2 0.5-1 DG-AR5S-0.5-1 12/20/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AR5 2 3.5-4 DG-AR5S-3.5-4 12/20/2018 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
DG-AR9 2 0.5-1 DG-AR9S-0.5-1 1/9/2019 4.3 3.4 15 <0.54 2.4 <0.36 35 3.9 <0.46 <0.62 <0.33 <0.62 3.1 <17 68
DG-AR9 2 3.5-4 DG-AR9S-3.5-4 1/9/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 

DG-AR9 (D) 2 3.5-4 DG-AR9 (D)S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AS3 2 0.5-1 DG-AS3S-0.5-1 12/20/2018 <0.60 <0.41 UJ <0.40 UJ <0.54 <0.39 <0.35 <2.9 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 

DG-AS3 (D) 2 0.5-1 DG-AS3 (D)S-0.5-1 12/20/2018 <0.58 2.6 J 2.5 J <0.53 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 
DG-AS3 2 3.5-4 DG-AS3S-3.5-4 12/20/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AS3 2 4.5-5 DG-AS3S-4.5-5 12/20/2018 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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Location

Investigation 
Zone

Depth Range 
(ft bgs) Sample Name Collection Date
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6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 1.7E+03 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 1.7E+03 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AS7 2 0.5-1 DG-AS7S-0.5-1 1/9/2019 2.9 2.3 16 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 120
DG-AS7 2 3.5-4 DG-AS7S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AT5 2 0.5-1 DG-AT5S-0.5-1 12/20/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-AT5 2 3.5-4 DG-AT5S-3.5-4 12/20/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AU3 2 0.5-1 DG-AU3S-0.5-1 12/20/2018 2.6 0.79 J <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 36 J
DG-AU3 2 3.5-4 DG-AU3S-3.5-4 12/20/2018 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AU7 2 0.5-1 DG-AU7S-0.5-1 1/9/2019 3.9 2.3 13 <0.54 0.84 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 1 <17 220

DG-AU7 (D) 2 0.5-1 DG-AU7 (D)S-0.5-1 1/9/2019 3.6 2.8 <0.40 <0.54 1.2 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 1 <17 <17 
DG-AU7 2 3.5-4 DG-AU7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 2.5 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AV5 2 0.5-1 DG-AV5S-0.5-1 12/20/2018 <0.60 5.7 J 14 J <0.54 <0.39 UJ <0.36 <2.9 UJ <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 UJ <17 420 J

DG-AV5 (D) 2 0.5-1 DG-AV5 (D)S-0.5-1 12/20/2018 <0.58 7.8 21 J <0.53 12 J <0.34 160 J <0.56 <0.44 <0.60 <0.32 <0.60 12 J <17 740 J
DG-AV5 2 3.5-4 DG-AV5S-3.5-4 12/20/2018 <0.59 U <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AV5 2 7.5-8 DG-AV5S-7.5-8 12/20/2018 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
DG-AW3 2 0.5-1 DG-AW3S-0.5-1 1/31/2019 <1.5 <1.5 1.5 J <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 25 J
DG-AW3 2 3.5-4 DG-AW3S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AX5 2 0.5-1 DG-AX5S-0.5-1 12/20/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AX5 2 3.5-4 DG-AX5S-3.5-4 12/20/2018 <0.57 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17 
DG-AY3 2 0.5-1 DG-AY3S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AY3 2 3.5-4 DG-AY3S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-N9 3 0.5-1 DG-N9S-0.5-1 1/10/2019 <1.2 <0.80 <0.78 <1.0 <0.76 <0.68 <6.1 <1.1 <0.87 <1.2 <0.63 <1.2 <0.87 <17 <17 
DG-N9 3 3.5-4 DG-N9S-3.5-4 1/10/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 

DG-N13 3 0.5-1 DG-N13S-0.5-1 1/10/2019 <0.61 <0.42 1.4 J <0.55 0.68 J <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-N13 (D) 3 0.5-1 DG-N13 (D)S-0.5-1 1/10/2019 <0.58 <0.40 0.44 J <0.52 <0.38 UJ <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17 

DG-N13 3 3.5-4 DG-N13S-3.5-4 1/10/2019 1.6 J <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-N13 3 7.5-8 DG-N13S-7.5-8 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-O7 3 0.5-1 DG-O7S-0.5-1 1/8/2019 <0.58 <0.40 1.4 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-O7 3 3.5-4 DG-O7S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 

DG-O11 3 0.5-1 DG-O11S-0.5-1 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-O11 3 3.5-4 DG-O11S-3.5-4 1/10/2019 <0.60 0.58 J <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-O15 3 0.5-1 DG-O15S-0.5-1 1/10/2019 0.62 J <0.40 <0.39 <0.52 <0.38 R <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-O15 3 3.5-4 DG-O15S-3.5-4 1/10/2019 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 

DG-O15 (D) 3 3.5-4 DG-O15 (D)S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-O15 3 7.5-8 DG-O15S-7.5-8 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-P9 3 0.5-1 DG-P9S-0.5-1 11/21/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-P9 3 3.5-4 DG-P9S-3.5-4 11/21/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 

DG-P13 3 0.5-1 DG-P13S-0.5-1 1/10/2019 <0.60 <0.41 9.6 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-P13 3 3.5-4 DG-P13S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 

DG-P13 (D) 3 3.5-4 DG-P13 (D)S-3.5-4 1/10/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17 
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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Location

Investigation 
Zone

Depth Range 
(ft bgs) Sample Name Collection Date
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2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-Q11 3 0.5-1 DG-Q11S-0.5-1 1/10/2019 <1.2 <0.81 <0.79 <1.1 <0.77 <0.70 <6.2 <1.1 <0.89 <1.2 <0.64 <1.2 <0.89 <17 <17 
DG-Q11 (D) 3 0.5-1 DG-Q11 (D)S-0.5-1 1/10/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.91 <1.2 <0.65 <1.2 <0.91 <17 <17 

DG-Q11 3 3.5-4 DG-Q11S-3.5-4 1/10/2019 <2.9 <2.0 <1.9 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17 
DG-Q15 3 0.5-1 DG-Q15S-0.5-1 1/11/2019 <1.2 <0.83 <0.81 UJ <1.1 <0.79 <0.72 <5.8 <1.2 <0.91 <1.3 <0.66 <1.3 <0.91 <17 <17 UJ

DG-Q15 (D) 3 0.5-1 DG-Q15 (D)S-0.5-1 1/11/2019 <1.2 <0.81 6.0 J <1.1 <0.77 <0.69 <5.6 <1.1 <0.88 <1.2 <0.63 <1.2 <0.88 <17 <17 UJ
DG-Q15 3 3.5-4 DG-Q15S-3.5-4 1/11/2019 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <2.8 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <16 <16 
DG-Q15 3 7.5-8 DG-Q15S-7.5-8 1/11/2019 <2.9 <2.0 <2.0 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17 
DG-R9 3 0.5-1 DG-R9S-0.5-1 1/22/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-R9 3 3.5-4 DG-R9S-3.5-4 1/22/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 

DG-R13 3 0.5-1 DG-R13S-0.5-1 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-R13 3 3.5-4 DG-R13S-3.5-4 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-S11 3 0.5-1 DG-S11S-0.5-1 1/10/2019 <2.9 <2.0 <1.9 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17 
DG-S11 3 3.5-4 DG-S11S-3.5-4 1/10/2019 <1.2 <0.84 <0.82 <1.1 <0.80 <0.72 <6.4 <1.2 <0.92 <1.3 <0.66 <1.3 <0.92 <17 <17 
DG-S15 3 0.5-1 DG-S15S-0.5-1 1/11/2019 <1.2 <0.84 <0.82 <1.1 <0.80 <0.72 <6.4 <1.2 <0.92 <1.3 <0.66 <1.3 <0.92 <17 <17 
DG-S15 3 3.5-4 DG-S15S-3.5-4 1/11/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 

DG-S15 (D) 3 3.5-4 DG-S15 (D)S-3.5-4 1/11/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-T9 3 0.5-1 DG-T9S-0.5-1 1/10/2019 4.1 J 1.3 J 7.9 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 17 J
DG-T9 3 3.5-4 DG-T9S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-T13 3 0.5-1 DG-T13S-0.5-1 1/10/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 

DG-T13 (D) 3 0.5-1 DG-T13 (D)S-0.5-1 1/10/2019 <1.2 <0.81 <0.79 <1.1 <0.78 <0.70 <6.2 <1.1 <0.89 <1.2 <0.64 <1.2 <0.89 <17 <17 
DG-T13 3 3.5-4 DG-T13S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-T17 3 0.5-1 DG-T17S-0.5-1 1/28/2019 <1.2 2.6 J <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.90 <1.2 <0.65 <1.2 <0.90 <17 33 J
DG-T17 3 3.5-4 DG-T17S-3.5-4 1/28/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 0.94 J <0.44 <0.60 <0.32 <0.60 <0.44 U <17 <17 
DG-T17 3 7-7.5 DG-T17S-7-7.5 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 

DG-T17 (D) 3 7-7.5 DG-T17 (D)S-7-7.5 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.6 <32 <5.8 <4.5 <6.2 <3.3 <6.2 <4.5 <17 <17 
DG-U11 3 0.5-1 DG-U11S-0.5-1 1/10/2019 <3.0 <2.1 <2.0 <2.7 <2.0 <1.8 <16 <2.9 <2.3 <3.1 <1.6 <3.1 <2.3 <17 <17 
DG-U11 3 3.5-4 DG-U11S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-U15 3 3.5-4 DG-U15S-3.5-4 1/28/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-U15 3 8.5-9 DG-U15S-8.5-9 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17 
DG-U17 3 0.5-1 DG-U17S-0.5-1 1/28/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.90 <1.2 <0.65 <1.2 <0.90 <17 78
DG-V13 3 0.5-1 DG-V13S-0.5-1 1/10/2019 <1.2 <0.81 <0.79 <1.1 <0.77 <0.69 <6.1 <1.1 <0.88 <1.2 <0.63 <1.2 <0.88 <17 <17 
DG-V13 3 3.5-4 DG-V13S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 21 J
DG-V13 3 7.5-8 DG-V13S-7.5-8 1/10/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.60 <0.31 <0.60 <0.43 <17 <17 
DG-V17 3 0.5-1 DG-V17S-0.5-1 1/28/2019 <0.60 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17 
DG-V17 3 3.5-4 DG-V17S-3.5-4 1/28/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 

DG-V17 (D) 3 3.5-4 DG-V17 (D)S-3.5-4 1/28/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-V17 3 9.5-10 DG-V17S-9.5-10 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17 
DG-W11 4 0.5-1 DG-W11S-0.5-1 1/29/2019 <1.2 <0.82 <0.80 <1.1 <0.78 <0.70 <6.2 <1.2 <0.90 <1.2 <0.64 <1.2 <0.90 <17 <17 
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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Location
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Depth Range 
(ft bgs) Sample Name Collection Date
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3.3E+05

2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-W11 4 3.5-4 DG-W11S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-W11 (D) 4 3.5-4 DG-W11 (D)S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 U <0.45 <17 <17 

DG-W15 4 0.5-1 DG-W15S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 UJ <17 UJ
DG-W15 (D) 4 0.5-1 DG-W15 (D)S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17 

DG-W15 4 3.5-4 DG-W15S-3.5-4 1/28/2019 <1.2 <0.83 <0.81 U <1.1 <0.79 <0.71 <6.3 <1.2 <0.91 U <1.2 <0.65 <1.2 <0.91 U <17 <17 
DG-X13 4 0.5-1 DG-X13S-0.5-1 1/22/2019 <0.60 F1 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 22 J
DG-X13 4 3.5-4 DG-X13S-3.5-4 1/22/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.35 <2.8 <0.57 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 

DG-X13 (D) 4 3.5-4 DG-X13 (D)S-3.5-4 1/22/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-X17 4 0.5-1 DG-X17S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17 
DG-X17 4 3.5-4 DG-X17S-3.5-4 1/28/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.91 <1.3 <0.65 <1.3 <0.91 <17 <17 
DG-Y11 4 0.5-1 DG-Y11S-0.5-1 1/21/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17 
DG-Y11 4 3.5-4 DG-Y11S-3.5-4 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-Y15 4 0.5-1 DG-Y15S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 2.4 J <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-Y15 4 3.5-4 DG-Y15S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 

DG-Y15 (D) 4 3.5-4 DG-Y15 (D)S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-Y15 4 7.5-8 DG-Y15S-7.5-8 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-Y19 4 0.5-1 DG-Y19S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17 
DG-Y19 4 3.5-4 DG-Y19S-3.5-4 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-Y19 4 7.5-8 DG-Y19S-7.5-8 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-Z13 4 0.5-1 DG-Z13S-0.5-1 1/28/2019 <0.60 4.5 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-Z13 4 3.5-4 DG-Z13S-3.5-4 1/28/2019 <0.60 0.69 J <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17 
DG-Z17 4 0.5-1 DG-Z17S-0.5-1 1/28/2019 <1.2 <0.80 UJ <0.78 UJ <1.0 <0.76 <0.68 <6.1 <1.1 <0.87 <1.2 <0.63 UJ <1.2 <0.87 <17 <17 

DG-Z17 (D) 4 0.5-1 DG-Z17 (D)S-0.5-1 1/28/2019 <1.2 3.3 J 0.88 J <1.0 <0.76 <0.68 <6.0 <1.1 <0.87 <1.2 0.70 J <1.2 <0.87 <17 <17 
DG-Z17 4 3.5-4 DG-Z17S-3.5-4 1/28/2019 <3.0 <2.0 <2.0 <2.7 <2.0 <1.8 <16 <2.9 <2.2 <3.1 <1.6 <3.1 <2.2 <17 <17 
DG-Z17 4 7.5-8 DG-Z17S-7.5-8 1/28/2019 <0.60 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17 

DG-AA11 4 0.5-1 DG-AA11S-0.5-1 1/29/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17 
DG-AA11 4 3.5-4 DG-AA11S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AA15 4 0.5-1 DG-AA15S-0.5-1 1/22/2019 <1.1 <0.79 <0.77 <1.0 <0.75 <0.68 <5.5 <1.1 <0.87 <1.2 <0.62 <1.2 <0.87 <17 <17 
DG-AA19 4 0.5-1 DG-AA19S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AA19 4 3.5-4 DG-AA19S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AA19 4 8.5-9 DG-AA19S-8.5-9 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AB13 4 0.5-1 DG-AB13S-0.5-1 1/22/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 
DG-AB13 4 3.5-4 DG-AB13S-3.5-4 1/22/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17 

DG-AB13 (D) 4 3.5-4 DG-AB13 (D)S-3.5-4 1/22/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AB13 4 13.5-14 DG-AB13S-13.5-14 1/22/2019 <12 <8.0 <7.8 <10 <7.6 <6.9 <61 <11 <8.8 <12 <6.3 <12 <8.8 <150 <150 
DG-AC11 4 0.5-1 DG-AC11S-0.5-1 1/29/2019 4.2 J 1.8 J <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AC11 4 3.5-4 DG-AC11S-3.5-4 1/29/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 UJ <17 UJ
DG-AC11 4 8.5-9 DG-AC11S-8.5-9 1/29/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AD13 4 0.5-1 DG-AD13S-0.5-1 2/1/2019 <1.2 <0.82 5.1 <1.1 1.2 J <0.70 <6.3 <1.2 <0.90 <1.2 <0.65 <1.2 <0.90 <17 <17 
DG-AD13 4 3.5-4 DG-AD13S-3.5-4 2/1/2019 <3.0 F2 <2.0 F2 <2.0 F2 <2.7 <1.9 F2 <1.8 <16 <2.9 F2 <2.2 <3.1 <1.6 <3.1 <2.2 F1 <17 <17 
DG-AD13 4 7.5-8 DG-AD13S-7.5-8 2/1/2019 <6.1 <4.2 <4.1 <5.5 <4.0 <3.6 <32 <5.9 <4.6 <6.3 <3.3 <6.3 <4.6 <17 <17 

DG-AD13 (D) 4 7.5-8 DG-AD13 (D)S-7.5-8 2/1/2019 <12 <8.3 <8.1 <11 <7.9 <7.1 <63 <12 <9.1 <12 <6.5 <12 <9.1 <17 <17 
DG-AE11 4 0.5-1 DG-AE11S-0.5-1 1/21/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17 
DG-AE11 4 3.5-4 DG-AE11S-3.5-4 1/21/2019 <1.2 <0.81 <0.79 <1.1 <0.77 <0.69 <5.6 <1.1 <0.88 <1.2 <0.63 <1.2 <0.88 <17 <17 
DG-AF13 4 0.5-1 DG-AF13S-0.5-1 11/21/2018 <12 <8.3 <8.1 <11 <7.9 <7.1 <63 <12 <9.1 <12 <6.5 <12 <9.1 <34 <34 
DG-AF13 4 0.5-1 DG-AF13S-0.5-1 1/28/2019 <1.2 2.2 J 14 <1.1 4.5 <0.71 64 J <1.2 <0.91 <1.2 <0.65 <1.2 4.5 <17 41 J
DG-AF13 4 3.5-4 DG-AF13S-3.5-4 11/21/2018 <29 <20 42 J <26 <19 <17 <150 <28 <22 <30 <16 <30 <22 <34 <34 
DG-AF13 4 3.5-4 DG-AF13S-3.5-4 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AF13 4 7-7.5 DG-AF13S-7-7.5 11/21/2018 <5.9 <4.0 <3.9 <5.3 <3.9 <3.5 <31 <5.7 <4.4 <6.1 <3.2 <6.1 <4.4 <17 <17 
DG-AG11 4 0.5-1 DG-AG11S-0.5-1 1/21/2019 3.3 J <0.79 3.4 J <1.0 2.1 J <0.68 <6.0 <1.1 <0.86 <1.2 <0.62 <1.2 2.4 J <17 28 J
DG-AG11 4 3.5-4 DG-AG11S-3.5-4 1/21/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-AG11 4 9.5-10 DG-AG11S-9.5-10 1/21/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AH13 4 0.5-1 DG-AH13S-0.5-1 1/29/2019 <1.2 <0.83 <0.81 UJ <1.1 <0.79 <0.71 U <6.3 <1.2 <0.91 <1.2 UJ <0.65 UJ <1.2 <0.91 <17 UJ <17 UJ
DG-AH13 4 3.5-4 DG-AH13S-3.5-4 1/29/2019 <6.0 <4.2 <4.1 <5.4 <4.0 <3.6 <32 <5.8 <4.6 <6.2 <3.3 <6.2 <4.6 <17 UJ <17 UJ
DG-AH13 4 7.5-8 DG-AH13S-7.5-8 1/29/2019 <6.1 <4.2 <4.1 <5.5 <4.0 <3.6 <32 <5.9 <4.6 <6.3 <3.3 <6.3 <4.6 <34 <34 
DG-AI11 4 0.5-1 DG-AI11S-0.5-1 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 

DG-AI11 (D) 4 0.5-1 DG-AI11 (D)S-0.5-1 1/21/2019 1.3 J <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AI11 4 3.5-4 DG-AI11S-3.5-4 1/21/2019 <3.0 U <2.1 <2.0 U <2.7 <2.0 U <1.8 R <14 <2.9 <2.3 <3.1 <1.6 <3.1 U <2.3 <17 <17 
DG-AI11 4 9.5-10 DG-AI11S-9.5-10 1/21/2019 <6.1 <4.2 <4.1 <5.5 <4.0 <3.6 <29 <5.9 <4.6 <6.3 <3.3 <6.3 <4.6 <17 <17 
DG-AJ13 4 0.5-1 DG-AJ13S-0.5-1 1/29/2019 <6.0 <4.2 <4.1 <5.5 <4.0 <3.6 <32 <5.8 <4.6 <6.2 <3.3 <6.2 <4.6 <17 UJ <17 UJ
DG-AJ13 4 3.5-4 DG-AJ13S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AK11 4 0.5-1 DG-AK11S-0.5-1 1/22/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AK11 4 3.5-4 DG-AK11S-3.5-4 1/22/2019 <12 <8.0 <7.8 <11 <7.6 <6.9 <55 <11 <8.8 <12 <6.3 <12 <8.8 <17 UJ <17 UJ
DG-AL13 4 0.5-1 DG-AL13S-0.5-1 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17 
DG-AL13 4 3.5-4 DG-AL13S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17 
DG-AM11 4 0.5-1 DG-AM11S-0.5-1 1/22/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17 
DG-AM11 4 3.5-4 DG-AM11S-3.5-4 1/22/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <5.8 <1.2 <0.91 <1.2 <0.65 <1.2 <0.91 <17 <17 
DG-AN13 4 0.5-1 DG-AN13S-0.5-1 1/31/2019 <1.5 2.8 J <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AN13 4 3.5-4 DG-AN13S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AN13 4 9.5-10 DG-AN13S-9.5-10 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AO11 5 0.5-1 DG-AO11S-0.5-1 1/22/2019 <1.2 <0.80 <0.78 <1.0 <0.76 <0.68 <5.5 <1.1 <0.87 <1.2 <0.63 <1.2 <0.87 <17 <17 
DG-AO11 5 3.5-4 DG-AO11S-3.5-4 1/22/2019 <2.9 <2.0 <1.9 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17 
DG-AQ11 5 0.5-1 DG-AQ11S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AQ11 5 3.5-4 DG-AQ11S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17 
DG-AT9 5 0.5-1 DG-AT9S-0.5-1 1/30/2019 5.6 63 85 <1.5 <1.9 <1.5 <9.7 3.2 J <1.5 <1.5 <1.9 <1.5 2.3 J <16 52
DG-AT9 5 3.5-4 DG-AT9S-3.5-4 1/30/2019 <1.5 4.4 J 1.8 J <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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Location
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Depth Range 
(ft bgs) Sample Name Collection Date
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6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 1.7E+03 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 1.7E+03 2.4E+02 2.4E+02
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3.3E+05

2.30E+02

Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AV9 5 0.5-1 DG-AV9S-0.5-1 2/1/2019 120 280 220 <1.1 61 <0.71 340 1.5 J <0.90 <1.2 <0.65 <1.2 51 <17 <17 
DG-AV9 5 3.5-4 DG-AV9S-3.5-4 2/1/2019 3.2 9.5 6.5 <0.53 1.8 J <0.35 18 J 2.5 <0.44 <0.60 <0.32 <0.60 2.1 <17 24 J
DG-AV9 5 8.5-9 DG-AV9S-8.5-9 2/1/2019 1.9 1.6 J 5.7 <0.53 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17 
DG-AX9 5 0.5-1 DG-AX9S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AX9 5 3.5-4 DG-AX9S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AX9 5 9.5-10 DG-AX9S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AB17 6 0.5-1 DG-AB17S-0.5-1 1/24/2019 <1.5 <1.5 3.4 J <1.5 3.1 J <1.5 38 J <1.5 <1.5 <1.5 <2.0 <1.5 3.0 J <17 43 J
DG-AB17 6 3.5-4 DG-AB17S-3.5-4 1/24/2019 <1.5 1.6 J <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17 
DG-AC15 6 0.5-1 DG-AC15S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 UJ

DG-AC15 (D) 6 0.5-1 DG-AC15 (D)S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 18 J
DG-AC15 6 3.5-4 DG-AC15S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AC15 6 7.5-8 DG-AC15S-7.5-8 1/31/2019 <3.0 <3.0 <3.0 <3.0 <4.0 <3.0 <20 <3.0 <3.0 <3.0 <4.0 <3.0 <3.0 <34 <34 
DG-AD17 6 0.5-1 DG-AD17S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AD17 6 3.5-4 DG-AD17S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AD17 6 7-7.5 DG-AD17S-7-7.5 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AG15 6 0.5-1 DG-AG15S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 2.2 J <1.5 35 J <1.5 <1.5 <1.5 <2.0 <1.5 3.5 J <17 <17 
DG-AG15 6 3.5-4 DG-AG15S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AG15 6 8.5-9 DG-AG15S-8.5-9 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AH17 6 0.5-1 DG-AH17S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AI15 6 0.5-1 DG-AI15S-0.5-1 1/24/2019 2.9 J 4.4 J 6.3 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 130 70
DG-AI15 6 3.5-4 DG-AI15S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 

DG-AI15 (D) 6 3.5-4 DG-AI15 (D)S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AJ17 6 0.5-1 DG-AJ17S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AJ17 6 3.5-4 DG-AJ17S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AJ17 6 9.5-10 DG-AJ17S-9.5-10 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AK15 6 0.5-1 DG-AK15S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AK15 6 3.5-4 DG-AK15S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AM15 6 0.5-1 DG-AM15S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AM15 6 3.5-4 DG-AM15S-3.5-4 1/23/2019 2.4 J 27 7.4 J <1.5 <2.0 <1.5 <10 3.0 J <1.5 <1.5 <2.0 <1.5 <1.5 170 J+ <17 
DG-AM15 6 9.5-10 DG-AM15S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 

DG-AM15 (D) 6 9.5-10 DG-AM15 (D)S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AP13 6 0.5-1 DG-AP13S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <16 <16 

DG-AP13 (D) 6 0.5-1 DG-AP13 (D)S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AP13 6 3.5-4 DG-AP13S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AP13 6 9.5-10 DG-AP13S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AR13 6 0.5-1 DG-AR13S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AR13 6 3.5-4 DG-AR13S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AR13 6 9.5-10 DG-AR13S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
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Units

USEPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AS11 6 0.5-1 DG-AS11S-0.5-1 1/31/2019 <1.5 2.7 J 3.3 J <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 46 J 29 J
DG-AS11 6 3.5-4 DG-AS11S-3.5-4 1/31/2019 <4.5 <4.5 <4.5 <4.5 <6.0 <4.5 <30 <4.5 <4.5 <4.5 <6.0 <4.5 <4.5 <17 27 J
DG-AS11 6 7.5-8 DG-AS11S-7.5-8 1/31/2019 <4.3 <4.3 <4.3 <4.3 <5.7 <4.3 <29 <4.3 <4.3 <4.3 <5.7 <4.3 <4.3 <17 <17 
DG-AT12 6 0.5-1 DG-AT12S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
DG-AT12 6 3.5-4 DG-AT12S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 6.6 <1.9 <1.5 <1.5 <17 <17 
DG-AT12 6 9.5-10 DG-AT12S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17 
DG-AU11 6 0.5-1 DG-AU11S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17 
DG-AU11 6 3.5-4 DG-AU11S-3.5-4 1/23/2019 1.5 J 15 39 J <1.5 <2.0 <1.5 <9.8 11 J <1.5 <1.5 <2.0 <1.5 <1.5 760 J+ 560 J+
DG-AU11 6 9.5-10 DG-AU11S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 22 J <17 
DG-AW11 6 0.5-1 DG-AW11S-0.5-1 1/23/2019 <1.5 <1.5 14 J <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 1.9 J <1.9 <1.5 <1.5 <17 230
DG-AW11 6 3.5-4 DG-AW11S-3.5-4 1/23/2019 <1.5 27 4.7 J <1.5 <1.9 <1.5 <9.7 2.4 J <1.5 1.7 J <1.9 <1.5 <1.5 <16 66

DG-AW11 6 7.5-8 DG-AW11S-7.5-8 1/23/2019 4.0 J 11 5.4 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17 
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Notes:

1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure. 

2. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Leaching to Groundwater Levels (Table S-3) Non-drinking Water. 

3. USEPA, 2018. Regional Screening Levels - Generic Tables (April 2019). Screening level for "Resident Soil." 

- The lower RWQCB ESL is used as comparison criteria when available. If RWQCB ESLs are not available, EPA RSLs was selected for use as comparison criteria.

Abbreviations and Symbols:

"F1" - Matrix spike and/or matrix spike duplicate recovery is outside of acceptance limits.

"F2" - Matrix spike and/or matrix spike duplicate relative percent difference exceeds control limits.

"J" - Analyte was detected but the associated numerical value is the approximate concentration.

"J+" - Analyte was detected but the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to positive bias of associated QC or calibration data or attributable to matrix interference.

"J-"  - Analyte was detected but the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to negative bias of associated QC or calibration data or attributable to matrix interference.

"R" - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

"U" - Not detected at or above the reported result.

"UJ" - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.

"--" - Not Available

"<" - Non-detect result

(D) - Duplicate sample

μg/kg - microgram per kilogram

ESL - Environmental Screening Level

ft bgs - Feet below ground surface

MDL - Method Detection Limit

PCB - Polychlorinated Biphenyl

QC - quality control 

RSL - Regional Screening Level

RWQCB - Regional Water Quality Control Board

USEPA - United States Environmental Protection Agency

- Gray shading indicates a detection above the comparison criteria.

- Organochlorine pesticides were analyzed by USEPA Method 8081A.

- PCBs were analyzed by USEPA Method 8082.

- Only analytes with detections are included in this table.

- Non-detect results are presented with "<" followed by the MDL.

- Results in bold font indicate a detection above the MDL.
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample Location
Investigation 
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Depth Range 
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg
DG-N1 1 0.5-1 DG-N1S-0.5-1 12/18/2018 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 U <0.44 <0.44 <0.44 <0.89 <1.2 <0.062
DG-N1 1 3.5-4 DG-N1S-3.5-4 12/18/2018 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 U <0.47 <0.47 <0.47 <0.94 <1.2 <0.066
DG-N4 1 4.5-5 DG-N4S-4.5-5 12/19/2018 <35 <140 <35 <35 <350 <35 <140 <35 <87 <35 <35 <35 <35 <70 84 J <70 35 J <35 <70 <35 <35 <35 <35 <70 <70 39
DG-N4 1 8.5-9 DG-N4S-8.5-9 12/19/2018 <0.29 <2.9 <0.57 <0.57 <2.9 <0.29 <1.4 <0.29 <0.57 <0.29 <0.29 <0.29 <0.29 <0.57 <0.57 <0.57 <0.29 <0.57 <0.57 <0.29 <0.29 <0.29 <0.29 <0.57 <0.74 0.7
DG-N5 1 0.5-1 DG-N5S-0.5-1 1/8/2019 <0.67 <6.7 <1.3 <1.3 <6.7 <0.67 <3.4 <0.67 <1.3 <0.67 <0.67 <0.67 <0.67 <1.3 <1.3 <1.3 <0.67 <1.3 <1.3 <0.67 <0.67 <0.67 <0.67 <1.3 <1.7 <0.094

DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/8/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.84 <0.045
DG-N5 (D) 1 0.5-1 DG-N5 (D)S-0.5-1 1/24/2019 <0.37 <3.7 <0.73 <0.73 <3.7 <0.37 <1.8 <0.37 <0.73 <0.37 <0.37 <0.37 <0.37 <0.73 <0.73 <0.73 <0.37 <0.73 <0.73 <0.37 <0.37 <0.37 <0.37 <0.73 <0.95 0.47 J

DG-N5 1 3.5-4 DG-N5S-3.5-4 1/8/2019 <0.29 <2.9 <0.59 <0.59 <2.9 <0.29 <1.5 <0.29 <0.59 <0.29 <0.29 <0.29 <0.29 <0.59 <0.59 <0.59 <0.29 <0.59 <0.59 <0.29 <0.29 <0.29 <0.29 <0.59 <0.77 <0.041
DG-O3 1 0.5-1 DG-O3S-0.5-1 12/18/2018 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 <0.43 <0.87 <0.87 <0.43 U <0.43 <0.43 <0.43 <0.87 <1.1 <0.061
DG-O3 1 3.5-4 DG-O3S-3.5-4 12/18/2018 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 U <0.44 <0.44 <0.44 <0.88 <1.1 <0.062
DG-O4 1 4.5-5 DG-O4S-4.5-5 12/19/2018 <210 <830 <210 <210 <2,100 <210 <830 <210 <520 <210 <210 <210 <210 <410 <410 <410 <210 <210 <410 <210 <210 <210 <210 <410 <410 210
DG-O4 1 7.5-8 DG-O4S-7.5-8 2/4/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.6 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.81 0.31
DG-O4 1 9.5-10 DG-O4S-9.5-10 12/19/2018 <0.30 <3.0 <0.60 <0.60 <3.0 <0.30 <1.5 <0.30 1.5 <0.30 <0.30 <0.30 <0.30 <0.60 <0.60 <0.60 <0.30 <0.60 <0.60 <0.30 <0.30 <0.30 <0.30 <0.60 <0.78 0.94
DG-P1 1 0.5-1 DG-P1S-0.5-1 12/18/2018 <0.42 <4.2 <0.83 <0.83 <4.2 <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 U <0.42 <0.42 <0.42 <0.83 <1.1 <0.058

DG-P1 (D) 1 0.5-1 DG-P1 (D)S-0.5-1 12/18/2018 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 U <0.36 <0.36 <0.36 <0.72 <0.94 <0.051
DG-P1 1 3.5-4 DG-P1S-3.5-4 12/18/2018 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-P4 1 4.5-5 DG-P4S-4.5-5 12/19/2018 <270 <1,100 <270 <270 <2,700 <270 <1,100 <270 <680 <270 <270 <270 <270 <540 <540 <540 <270 <270 <540 <270 <270 <270 <270 <540 <540 260
DG-P4 1 7.5-8 DG-P4S-7.5-8 12/19/2018 <37 <150 <37 <37 <370 <37 <150 <37 <91 <37 <37 <37 <37 <73 <73 <73 <37 <37 <73 <37 <37 <37 <37 <73 <73 20
DG-P5 1 0.5-1 DG-P5S-0.5-1 1/8/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.93 <0.050
DG-P5 1 3.5-4 DG-P5S-3.5-4 1/8/2019 <0.41 <4.1 <0.81 <0.81 <4.1 <0.41 <2.0 <0.41 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <0.81 <0.81 <0.41 <0.81 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <1.1 <0.057
DG-Q3 1 0.5-1 DG-Q3S-0.5-1 12/18/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 U <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-Q3 1 3.5-4 DG-Q3S-3.5-4 12/18/2018 <0.35 <3.5 <0.69 <0.69 <3.5 <0.35 <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 <0.35 <0.69 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.90 <0.048
DG-Q7 1 0.5-1 DG-Q7S-0.5-1 1/8/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-Q7 1 3.5-4 DG-Q7S-3.5-4 1/8/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.97 <0.052

DG-Q7 (D) 1 3.5-4 DG-Q7 (D)S-3.5-4 1/8/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.93 <0.050
DG-R1 1 0.5-1 DG-R1S-0.5-1 12/17/2018 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 * <0.36 <0.36 <0.36 <0.72 <0.93 <0.050
DG-R1 1 3.5-4 DG-R1S-3.5-4 12/17/2018 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <1.2 <0.064
DG-R5 1 0.5-1 DG-R5S-0.5-1 1/29/2019 <0.45 <4.5 <0.90 U <0.90 U <4.5 <0.45 U <2.2 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 U <0.45 U <0.90 U <0.90 U <0.45 <0.45 <0.45 <0.45 <0.90 <1.2 <0.063
DG-R5 1 3.5-4 DG-R5S-3.5-4 1/29/2019 <0.38 <3.8 <0.76 U <0.76 U <3.8 <0.38 U <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 U <0.38 U <0.76 U <0.76 U <0.38 <0.38 <0.38 <0.38 <0.76 <0.99 <0.054

DG-R5 (D) 1 3.5-4 DG-R5 (D)S-3.5-4 1/29/2019 <0.37 <3.7 <0.73 <0.73 <3.7 <0.37 <1.8 R <0.37 <0.73 <0.37 <0.37 <0.37 <0.37 <0.73 <0.73 <0.73 <0.37 <0.73 <0.73 <0.37 <0.37 <0.37 <0.37 <0.73 <0.95 <0.051
DG-S3 1 0.5-1 DG-S3S-0.5-1 12/18/2018 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 <0.40 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <1.0 <0.056
DG-S3 1 3.5-4 DG-S3S-3.5-4 12/18/2018 <0.44 UJ <4.4 UJ <0.87 UJ <0.87 UJ <4.4 UJ <0.44 UJ <2.2 UJ <0.44 UJ <0.87 UJ <0.44 UJ <0.44 UJ <0.44 UJ <0.44 UJ <0.87 UJ <0.87 UJ <0.87 UJ <0.44 UJ <0.87 UJ <0.87 UJ <0.44 UJ <0.44 UJ <0.44 UJ <0.44 UJ <0.87 UJ <1.1 UJ <0.068
DG-S7 1 0.5-1 DG-S7S-0.5-1 1/8/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.95 <0.051
DG-S7 1 3.5-4 DG-S7S-3.5-4 1/8/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.92 <0.049
DG-S7 1 3.5-4 DG-S7S-3.5-4 2/4/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-T1 1 0.5-1 DG-T1S-0.5-1 12/17/2018 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 F1 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <1.2 <0.062
DG-T1 1 3.5-4 DG-T1S-3.5-4 12/17/2018 <0.53 <5.3 <1.1 <1.1 <5.3 <0.53 <2.7 <0.53 <1.1 <0.53 <0.53 <0.53 <0.53 <1.1 <1.1 <1.1 <0.53 <1.1 <1.1 <0.53 * <0.53 <0.53 <0.53 <1.1 <1.4 <0.075

DG-T1 (D) 1 3.5-4 DG-T1 (D)S-3.5-4 12/17/2018 <0.95 <9.5 <1.9 <1.9 <9.5 <0.95 <4.8 <0.95 <1.9 <0.95 <0.95 <0.95 <0.95 <1.9 <1.9 UJ <1.9 <0.95 <1.9 <1.9 <0.95 <0.95 <0.95 <0.95 <1.9 <2.5 <0.13
DG-T5 1 0.5-1 DG-T5S-0.5-1 1/8/2019 <0.44 <4.4 <0.87 <0.87 <4.4 <0.44 <2.2 <0.44 <0.87 <0.44 <0.44 <0.44 <0.44 <0.87 <0.75 <0.87 <0.44 <0.87 <0.87 <0.44 <0.44 <0.44 <0.44 <0.87 <1.1 <0.061
DG-T5 1 3.5-4 DG-T5S-3.5-4 1/8/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046
DG-U3 1 0.5-1 DG-U3S-0.5-1 12/18/2018 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <1.1 <0.060
DG-U3 1 3.5-4 DG-U3S-3.5-4 12/18/2018 <0.55 <5.5 <1.1 <1.1 <5.5 <0.55 <2.8 <0.55 <1.1 <0.55 <0.55 <0.55 <0.55 <1.1 <1.1 <1.1 <0.55 <1.1 <1.1 <0.55 <0.55 <0.55 2.3 <1.1 <1.4 <0.077

DG-U3 (D) 1 3.5-4 DG-U3 (D)S-3.5-4 12/18/2018 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 2.1 <0.73 <0.94 0.18 J
DG-U7 1 0.5-1 DG-U7S-0.5-1 1/8/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.93 <0.050
DG-U7 1 3.5-4 DG-U7S-3.5-4 1/8/2019 <0.36 <3.6 <0.71 <0.71 15 <0.36 <1.8 <0.36 <1.1 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.93 <0.050
DG-U7 1 3.5-4 DG-U7S-3.5-4 2/4/2019 <0.39 <3.9 <0.78 <0.78 11 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-V1 1 0.5-1 DG-V1S-0.5-1 12/17/2018 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 * <0.37 <0.37 <0.37 <0.75 <0.97 <0.052
DG-V1 1 3.5-4 DG-V1S-3.5-4 12/17/2018 <0.56 <5.6 <1.1 <1.1 <5.6 <0.56 <2.8 <0.56 <1.1 <0.56 <0.56 <0.56 <0.56 <1.1 <1.1 <1.1 <0.56 <1.1 <1.1 <0.56 * <0.56 <0.56 <0.56 <1.1 <1.5 <0.078
DG-V5 1 0.5-1 DG-V5S-0.5-1 1/8/2019 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.2 <0.43 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <1.1 <0.060
DG-V5 1 3.5-4 DG-V5S-3.5-4 1/8/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 2.2 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 1.1 <0.34 <0.34 <0.69 <0.90 <0.048
DG-V5 1 7.5-8 DG-V5S-7.5-8 1/8/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.90 <0.048
DG-V9 1 0.5-1 DG-V9S-0.5-1 1/10/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-V9 1 3.5-4 DG-V9S-3.5-4 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.054
DG-V9 1 7.5-8 DG-V9S-7.5-8 1/10/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.93 <0.050
DG-W3 1 0.5-1 DG-W3S-0.5-1 12/18/2018 <0.44 <4.4 <0.87 <0.87 <4.4 <0.44 <2.2 <0.44 <0.87 <0.44 <0.44 <0.44 <0.44 <0.87 <0.87 <0.87 <0.44 <0.87 <0.87 <0.44 <0.44 <0.44 <0.44 <0.87 <1.1 <0.061
DG-W3 1 3.5-4 DG-W3S-3.5-4 12/18/2018 <0.61 <6.1 <1.2 <1.2 <6.1 <0.61 <3.0 <0.61 <1.2 <0.61 <0.61 <0.61 <0.61 <1.2 <1.2 <1.2 <0.61 <1.2 <1.2 <0.61 <0.61 <0.61 <0.61 <1.2 <1.6 <0.085
DG-W7 1 0.5-1 DG-W7S-0.5-1 1/29/2019 <0.36 <3.6 <0.72 U <0.72 U <3.6 <0.36 U <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 U <0.36 U <0.72 U <0.72 U <0.36 0.40 J <0.36 <0.36 <0.72 <0.94 <0.050

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample Location
Investigation 

Zone
Depth Range 

(ft bgs) Sample Name
Collection 

Date 1,
1,

1-
T

ri
ch

lo
ro

et
ha

ne

1,
1,

2-
T

ri
ch

lo
ro

-1
,2

,2
-

tr
if

lu
or

oe
th

an
e

1,
2,

4-
T

ri
m

et
hy

lb
en

ze
ne

1,
3,

5-
T

ri
m

et
hy

lb
en

ze
ne

2-
B

ut
an

on
e

4-
Is

op
ro

py
lt

ol
ue

ne

4-
M

et
hy

l-
2-

pe
nt

an
on

e

B
en

ze
ne

C
ar

bo
n 

di
su

lf
id

e

C
hl

or
of

or
m

ci
s-

1,
2-

D
ic

hl
or

oe
th

en
e

E
th

yl
be

nz
en

e

Is
op

ro
py

lb
en

ze
ne

M
et

hy
l-

te
rt

-b
ut

yl
 e

th
er

 
(M

T
B

E
)

N
ap

ht
ha

le
ne

n-
B

ut
yl

be
nz

en
e

n-
P

ro
py

lb
en

ze
ne

se
c-

B
ut

yl
be

nz
en

e

te
rt

-B
ut

yl
be

nz
en

e

T
et

ra
ch

lo
ro

et
he

ne
 (

P
C

E
)

T
ol

ue
ne

tr
an

s-
1,

2-
D

ic
hl

or
oe

th
en

e

T
ri

ch
lo

ro
et

he
ne

 (
T

C
E

)

V
in

yl
 C

hl
or

id
e

X
yl

en
es

, T
ot

al

T
P

H
-G

as
ol

in
e 

(C
4-

C
12

)

1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-W7 1 3.5-4 DG-W7S-3.5-4 1/29/2019 <0.43 <4.3 <0.87 U <0.87 U <4.3 <0.43 U <2.2 0.46 J <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 U <0.43 U <0.87 U <0.87 U <0.43 <0.43 <0.43 <0.43 <0.87 <1.1 <0.061
DG-X1 1 0.5-1 DG-X1S-0.5-1 12/17/2018 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.1 <0.43 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 * <0.43 <0.43 <0.43 <0.86 <1.1 <0.060

DG-X1 (D) 1 0.5-1 DG-X1 (D)S-0.5-1 12/17/2018 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 * <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-X1 1 3.5-4 DG-X1S-3.5-4 12/17/2018 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 <0.48 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 * <0.48 <0.48 <0.48 <0.97 <1.3 <0.068
DG-X5 1 0.5-1 DG-X5S-0.5-1 1/8/2019 <0.37 <3.7 <0.74 <0.74 20 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.97 <0.052
DG-X5 1 3.5-4 DG-X5S-3.5-4 1/8/2019 <0.29 <2.9 <0.57 <0.57 <2.9 <0.29 <1.4 <0.29 <0.57 <0.29 <0.29 <0.29 <0.29 <0.57 <0.57 <0.57 <0.29 <0.57 <0.57 <0.29 <0.29 <0.29 <0.29 <0.57 <0.74 <0.040
DG-X9 1 0.5-1 DG-X9S-0.5-1 1/10/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-X9 1 3.5-4 DG-X9S-3.5-4 1/10/2019 <0.39 <3.9 <0.79 <0.79 <4.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <1.0 <0.055
DG-Y3 1 0.5-1 DG-Y3S-0.5-1 12/18/2018 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 <0.061
DG-Y3 1 3.5-4 DG-Y3S-3.5-4 12/18/2018 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 <0.48 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <1.3 <0.068
DG-Y7 1 0.5-1 DG-Y7S-0.5-1 1/9/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.97 <0.052
DG-Y7 1 3.5-4 DG-Y7S-3.5-4 1/9/2019 <0.41 <4.1 <0.82 <0.82 <4.1 <0.41 <2.1 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <1.1 <0.058
DG-Z5 1 0.5-1 DG-Z5S-0.5-1 1/8/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.051
DG-Z5 1 3.5-4 DG-Z5S-3.5-4 1/8/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.90 <0.048
DG-Z9 1 0.5-1 DG-Z9S-0.5-1 1/9/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 <0.061

DG-Z9 (D) 1 0.5-1 DG-Z9 (D)S-0.5-1 1/9/2019 <0.52 <5.2 <1.0 <1.0 <5.2 <0.52 <2.6 <0.52 <1.0 <0.52 <0.52 <0.52 <0.52 <1.0 <1.0 <1.0 <0.52 <1.0 <1.0 <0.52 <0.52 <0.52 <0.52 <1.0 <1.4 <0.073
DG-Z9 1 3.5-4 DG-Z9S-3.5-4 1/9/2019 <0.42 <4.2 <0.85 <0.85 <4.2 <0.42 <2.1 <0.42 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <0.85 <0.85 <0.42 <0.85 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <1.1 <0.059

DG-AA3 1 0.5-1 DG-AA3S-0.5-1 12/18/2018 <0.60 <6.0 <1.2 <1.2 35 J <0.60 <3.0 <0.60 <1.2 <0.60 <0.60 <0.60 <0.60 <1.2 <1.2 <1.2 <0.60 <1.2 <1.2 <0.60 <0.60 <0.60 <0.60 <1.2 <1.6 <0.084
DG-AA3 (D) 1 0.5-1 DG-AA3 (D)S-0.5-1 12/18/2018 <0.42 <4.2 <0.83 <0.83 <4.2 UJ <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <1.1 <0.058

DG-AA3 1 3.5-4 DG-AA3S-3.5-4 12/18/2018 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.92 <0.050
DG-AA3 1 7-7.5 DG-AA3S-7-7.5 12/18/2018 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <1.2 <0.064
DG-AA7 1 0.5-1 DG-AA7S-0.5-1 1/9/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.94 <0.051
DG-AA7 1 3.5-4 DG-AA7S-3.5-4 1/9/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-AB5 1 0.5-1 DG-AB5S-0.5-1 1/29/2019 <0.32 <3.2 <0.64 U <0.64 U <3.2 <0.32 U <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 U <0.32 U <0.64 U <0.64 U <0.32 <0.32 UJ <0.32 <0.32 <0.64 <0.83 <0.045

DG-AB5 (D) 1 0.5-1 DG-AB5 (D)S-0.5-1 1/29/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.7 R <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 0.45 J <0.31 <0.31 <0.62 <0.81 <0.044
DG-AB5 1 3.5-4 DG-AB5S-3.5-4 1/29/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.8 R <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <1.0 <0.054
DG-AB9 1 0.5-1 DG-AB9S-0.5-1 1/30/2019 <0.48 <4.8 <0.95 <0.95 <4.8 <0.48 <2.4 <0.48 <0.95 <0.48 <0.48 <0.48 <0.48 <0.95 <0.95 <0.95 <0.48 <0.95 <0.95 <0.48 <0.48 <0.48 <0.48 <0.95 <1.2 <0.067
DG-AB9 1 3.5-4 DG-AB9S-3.5-4 1/30/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <1.1 <0.060
DG-AC3 1 0.5-1 DG-AC3S-0.5-1 12/19/2018 <0.39 <3.9 <0.77 <0.77 <3.9 <0.39 <1.9 <0.39 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 <0.77 <0.77 <0.39 <0.77 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 <1.0 <0.054
DG-AC3 1 3.5-4 DG-AC3S-3.5-4 12/19/2018 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.6 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.81 <0.044
DG-AC7 1 0.5-1 DG-AC7S-0.5-1 1/9/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <1.0 <0.054

DG-AC7 (D) 1 0.5-1 DG-AC7 (D)S-0.5-1 1/9/2019 <0.34 <3.4 <0.67 <0.67 <3.4 <0.34 <1.7 <0.34 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.67 <0.67 <0.34 <0.67 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.87 <0.047
DG-AC7 1 3.5-4 DG-AC7S-3.5-4 1/9/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <1.2 <0.066
DG-AC7 1 7.5-8 DG-AC7S-7.5-8 1/9/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.054
DG-AD5 1 0.5-1 DG-AD5S-0.5-1 1/8/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.92 <0.050
DG-AD5 1 3.5-4 DG-AD5S-3.5-4 1/8/2019 <0.40 <4.0 <0.80 <0.80 10 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-AD9 1 0.5-1 DG-AD9S-0.5-1 1/9/2019 <0.31 <3.1 <0.63 <0.63 <3.1 <0.31 <1.6 <0.31 <0.63 <0.31 <0.31 <0.31 <0.31 <0.63 <0.63 <0.63 <0.31 <0.63 <0.63 <0.31 <0.31 <0.31 <0.31 <0.63 <0.82 <0.044
DG-AD9 1 3.5-4 DG-AD9S-3.5-4 1/9/2019 <0.33 <3.3 <0.67 <0.67 <3.3 <0.33 <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 <0.33 <0.67 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.87 <0.047
DG-AE3 1 0.5-1 DG-AE3S-0.5-1 12/19/2018 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.2 <0.45 1.1 J <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <1.2 <0.063
DG-AE3 1 3.5-4 DG-AE3S-3.5-4 12/19/2018 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.89 <0.048
DG-AE7 1 0.5-1 DG-AE7S-0.5-1 1/9/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.6 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046
DG-AE7 1 3.5-4 DG-AE7S-3.5-4 1/9/2019 <0.37 <3.7 <0.74 <0.74 18 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-AE7 1 8-8.5 DG-AE7S-8-8.5 1/9/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.99 <0.054
DG-AF5 1 0.5-1 DG-AF5S-0.5-1 1/8/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.95 <0.051
DG-AF5 1 3.5-4 DG-AF5S-3.5-4 1/8/2019 <0.49 <4.9 <0.98 <0.98 <4.9 <0.49 <2.5 <0.49 <0.98 <0.49 <0.49 <0.49 <0.49 <0.98 <0.98 <0.98 <0.49 <0.98 <0.98 <0.49 <0.49 <0.49 <0.49 <0.98 <1.3 <0.069
DG-AG3 1 0.5-1 DG-AG3S-0.5-1 12/19/2018 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 <0.48 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <1.3 <0.068
DG-AG3 1 3.5-4 DG-AG3S-3.5-4 12/19/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-AG3 1 3.5-4 DG-AG3S-3.5-4 2/4/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.84 <0.045
DG-AG7 1 0.5-1 DG-AG7S-0.5-1 1/30/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.89 <0.048
DG-AG7 1 3.5-4 DG-AG7S-3.5-4 1/30/2019 <0.97 <9.7 <1.9 <1.9 <9.7 <0.97 <4.9 <0.97 <1.9 <0.97 <0.97 <0.97 <0.97 <1.9 <1.9 <1.9 <0.97 <1.9 <1.9 <0.97 1.3 J <0.97 <0.97 <1.9 <2.5 <0.14
DG-AH4 1 4-4.5 DG-AH4S-4-4.5 12/18/2018 <48 <190 1,100 320 <480 500 <190 <48 <120 <48 <48 75 J 2,300 <96 570 680 340 650 1,100 <48 <48 <48 <48 <96 340 250
DG-AH5 1 0.5-1 DG-AH5S-0.5-1 1/8/2019 <0.34 <3.4 <0.67 <0.67 <3.4 <0.34 <1.7 <0.34 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.67 <0.67 <0.34 <0.67 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.87 <0.047
DG-AH5 1 3.5-4 DG-AH5S-3.5-4 1/8/2019 <0.32 <3.2 <0.63 <0.63 <3.2 <0.32 <1.6 <0.32 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.63 <0.63 <0.32 <0.63 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.82 <0.044
DG-AH5 1 8-8.5 DG-AH5S-8-8.5 1/8/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.93 <0.050
DG-AH9 2 0.5-1 DG-AH9S-0.5-1 1/30/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 <0.40 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <1.0 <0.055
DG-AH9 2 3.5-4 DG-AH9S-3.5-4 1/30/2019 <0.41 <4.1 <0.82 <0.82 18 <0.41 <2.0 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <1.1 <0.057
DG-AI3 2 0.5-1 DG-AI3S-0.5-1 12/19/2018 <0.47 <4.7 <0.95 <0.95 <4.7 <0.47 <2.4 <0.47 <0.95 <0.47 <0.47 <0.47 <0.47 <0.95 <0.95 <0.95 <0.47 <0.95 <0.95 <0.47 <0.47 <0.47 <0.47 <0.95 <1.2 <0.066
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AI3 2 3.5-4 DG-AI3S-3.5-4 12/19/2018 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 0.40 J <0.75 <0.97 <0.052
DG-AI3 (D) 2 3.5-4 DG-AI3 (D)S-3.5-4 12/19/2018 <0.40 <4.0 <0.81 <0.81 <4.0 <0.40 <2.0 <0.40 <0.81 <0.40 <0.40 <0.40 <0.40 <0.81 <0.81 <0.81 <0.40 <0.81 <0.81 <0.40 <0.40 <0.40 1.4 J <0.81 <1.0 0.13 J

DG-AI7 2 0.5-1 DG-AI7S-0.5-1 1/9/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 0.72 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 0.65 <0.38 <0.38 <0.76 <0.98 <0.053
DG-AI7 2 3.5-4 DG-AI7S-3.5-4 1/9/2019 <0.35 <3.5 <0.69 <0.69 <3.5 <0.35 <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 <0.35 <0.69 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.90 <0.048
DG-AI7 2 8-8.5 DG-AI7S-8-8.5 1/9/2019 <0.50 <5.0 <0.99 <0.99 <5.0 <0.50 <2.5 <0.50 <0.99 <0.50 <0.50 <0.50 <0.50 <0.99 <0.99 <0.99 <0.50 <0.99 <0.99 <0.50 <0.50 <0.50 <0.50 <0.99 <1.3 <0.070
DG-AJ5 2 0.5-1 DG-AJ5S-0.5-1 1/8/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.97 <0.052
DG-AJ5 2 3.5-4 DG-AJ5S-3.5-4 1/8/2019 <0.33 <3.3 <0.66 <0.66 8.6 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046
DG-AJ9 2 0.5-1 DG-AJ9S-0.5-1 1/30/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <1.0 <0.055
DG-AJ9 2 3.5-4 DG-AJ9S-3.5-4 1/30/2019 <0.40 <4.0 <0.80 <0.80 12 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-AK3 2 0.5-1 DG-AK3S-0.5-1 12/19/2018 <0.32 <3.2 <0.65 <0.65 <3.2 <0.32 <1.6 <0.32 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.65 <0.65 <0.32 <0.65 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.84 <0.045
DG-AK3 2 3.5-4 DG-AK3S-3.5-4 12/19/2018 <0.42 <4.2 <0.83 <0.83 <4.2 <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <1.1 <0.058
DG-AK7 2 0.5-1 DG-AK7S-0.5-1 1/9/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <1.0 <0.054
DG-AK7 2 3.5-4 DG-AK7S-3.5-4 1/9/2019 <0.49 <4.9 <0.97 <0.97 20 <0.49 <2.4 <0.49 <0.97 <0.49 <0.49 <0.49 <0.49 <0.97 <0.97 <0.97 <0.49 <0.97 <0.97 <0.49 <0.49 <0.49 <0.49 <0.97 <1.3 <0.068

DG-AK7 (D) 2 3.5-4 DG-AK7 (D)S-3.5-4 1/9/2019 <0.44 <4.4 <0.88 <0.88 22 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 <0.062
DG-AL5 2 0.5-1 DG-AL5S-0.5-1 1/30/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-AL5 2 3.5-4 DG-AL5S-3.5-4 1/30/2019 <0.33 <3.3 <0.65 <0.65 <3.3 <0.33 <1.6 <0.33 <0.65 <0.33 <0.33 <0.33 <0.33 <0.65 <0.65 <0.65 <0.33 <0.65 <0.65 <0.33 <0.33 UJ <0.33 <0.33 <0.65 <0.85 <0.046

DG-AL5 (D) 2 3.5-4 DG-AL5 (D)S-3.5-4 1/30/2019 <0.30 <3.0 <0.59 <0.59 5.4 J <0.30 <1.5 <0.30 <0.59 <0.30 <0.30 <0.30 <0.30 <0.59 <0.59 <0.59 <0.30 <0.59 <0.59 <0.30 0.71 J <0.30 <0.30 <0.59 <0.77 <0.041
DG-AL9 2 0.5-1 DG-AL9S-0.5-1 1/21/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 F2 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-AL9 2 3.5-4 DG-AL9S-3.5-4 1/21/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.89 <0.048
DG-AL9 2 7-7.5 DG-AL9S-7-7.5 1/21/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.83 <0.045

DG-AL9 (D) 2 7-7.5 DG-AL9 (D)S-7-7.5 1/21/2019 <0.27 <2.7 <0.54 <0.54 <2.7 <0.27 <1.3 <0.27 <0.54 <0.27 <0.27 <0.27 <0.27 <0.54 <0.54 <0.54 <0.27 <0.54 <0.54 <0.27 <0.27 <0.27 <0.27 <0.54 <0.70 <0.038
DG-AM3 2 0.5-1 DG-AM3S-0.5-1 12/19/2018 <0.41 <4.1 <0.82 <0.82 <4.1 <0.41 <2.1 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <1.1 <0.057
DG-AM3 2 3.5-4 DG-AM3S-3.5-4 12/19/2018 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 0.82 J <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 0.37 J <0.34 <0.34 <0.68 <0.88 0.058 J
DG-AM7 2 0.5-1 DG-AM7S-0.5-1 1/9/2019 <0.32 <3.2 <0.63 <0.63 <3.2 <0.32 <1.6 <0.32 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.63 <0.63 <0.32 <0.63 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.82 <0.044
DG-AM7 2 3.5-4 DG-AM7S-3.5-4 1/9/2019 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <1.2 <0.064
DG-AM7 2 7.5-8 DG-AM7S-7.5-8 1/9/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-AN5 2 0.5-1 DG-AN5S-0.5-1 12/20/2018 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.92 <0.049
DG-AN5 2 0.5-1 DG-AN5S-0.5-1 2/1/2019 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.3 <0.072
DG-AN5 2 3.5-4 DG-AN5S-3.5-4 12/20/2018 <0.32 <3.2 <0.65 <0.65 <3.2 <0.32 <1.6 <0.32 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.65 <0.65 <0.32 <0.65 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.84 <0.045
DG-AN5 2 3.5-4 DG-AN5S-3.5-4 2/1/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.91 <0.049
DG-AN9 2 0.5-1 DG-AN9S-0.5-1 1/21/2019 <0.34 <3.4 <0.67 <0.67 <3.4 <0.34 <1.7 <0.34 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.67 <0.67 <0.34 <0.67 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.88 <0.047
DG-AN9 2 3.5-4 DG-AN9S-3.5-4 1/21/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <1.0 <0.055
DG-AN9 2 7-7.5 DG-AN9S-7-7.5 1/21/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 * <0.70 <0.91 <0.049
DG-AO3 2 0.5-1 DG-AO3S-0.5-1 12/19/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-AO3 2 3.5-4 DG-AO3S-3.5-4 12/19/2018 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 1.2 J <0.67 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <1.1 <0.058
DG-AO7 2 0.5-1 DG-AO7S-0.5-1 1/9/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.84 <0.045
DG-AO7 2 3.5-4 DG-AO7S-3.5-4 1/9/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-AP5 2 0.5-1 DG-AP5S-0.5-1 12/20/2018 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <1.2 <0.064
DG-AP5 2 3.5-4 DG-AP5S-3.5-4 12/20/2018 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-AP5 2 3.5-4 DG-AP5S-3.5-4 2/1/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.92 <0.049
DG-AP9 2 0.5-1 DG-AP9S-0.5-1 1/21/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.90 <0.048
DG-AP9 2 3.5-4 DG-AP9S-3.5-4 1/21/2019 <0.85 <8.5 <1.7 <1.7 <8.5 <0.85 <4.3 3 <1.7 <0.85 <0.85 <0.85 <0.85 <1.7 <1.7 <1.7 <0.85 <1.7 <1.7 <0.85 1.8 <0.85 <0.85 <1.7 <2.2 <0.12
DG-AQ3 2 0.5-1 DG-AQ3S-0.5-1 12/19/2018 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-AQ3 2 3.5-4 DG-AQ3S-3.5-4 12/19/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.97 <0.052
DG-AQ7 2 0.5-1 DG-AQ7S-0.5-1 1/30/2019 <0.41 <4.1 <0.82 <0.82 <4.1 <0.41 <2.0 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <1.1 <0.057
DG-AQ7 2 3.5-4 DG-AQ7S-3.5-4 1/30/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <1.0 <0.054
DG-AR5 2 0.5-1 DG-AR5S-0.5-1 12/20/2018 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-AR5 2 3.5-4 DG-AR5S-3.5-4 12/20/2018 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.97 <0.052
DG-AR9 2 0.5-1 DG-AR9S-0.5-1 1/9/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.89 <0.048
DG-AR9 2 3.5-4 DG-AR9S-3.5-4 1/9/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.2 <0.062

DG-AR9 (D) 2 3.5-4 DG-AR9 (D)S-3.5-4 1/9/2019 <0.33 <3.3 <0.67 <0.67 <3.3 <0.33 <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 <0.33 <0.67 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.87 <0.047
DG-AS3 2 0.5-1 DG-AS3S-0.5-1 12/20/2018 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.3 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <1.2 <0.063

DG-AS3 (D) 2 0.5-1 DG-AS3 (D)S-0.5-1 12/20/2018 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-AS3 2 3.5-4 DG-AS3S-3.5-4 12/20/2018 <0.29 <2.9 <0.59 <0.59 <2.9 <0.29 <1.5 <0.29 <0.59 <0.29 <0.29 <0.29 <0.29 <0.59 <0.59 <0.59 <0.29 <0.59 <0.59 <0.29 <0.29 <0.29 <0.29 <0.59 <0.76 <0.041
DG-AS3 2 4.5-5 DG-AS3S-4.5-5 12/20/2018 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.94 <0.050
DG-AS7 2 0.5-1 DG-AS7S-0.5-1 1/9/2019 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.3 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <1.2 <0.063
DG-AS7 2 3.5-4 DG-AS7S-3.5-4 1/9/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <1.0 <0.054
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AT5 2 0.5-1 DG-AT5S-0.5-1 12/20/2018 <0.45 <4.5 <0.91 <0.91 <4.5 <0.45 <2.3 <0.45 <0.91 <0.45 <0.45 <0.45 <0.45 <0.91 <0.91 <0.91 <0.45 <0.91 <0.91 <0.45 <0.45 <0.45 <0.45 <0.91 <1.2 <0.064
DG-AT5 2 0.5-1 DG-AT5S-0.5-1 2/4/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.97 <0.052
DG-AT5 2 3.5-4 DG-AT5S-3.5-4 12/20/2018 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 <0.062
DG-AT5 2 3.5-4 DG-AT5S-3.5-4 2/4/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046
DG-AU3 2 0.5-1 DG-AU3S-0.5-1 12/20/2018 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <1.1 <0.060
DG-AU3 2 3.5-4 DG-AU3S-3.5-4 12/20/2018 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.3 <0.072
DG-AU7 2 0.5-1 DG-AU7S-0.5-1 1/9/2019 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 <0.43 <0.87 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <1.1 <0.061

DG-AU7 (D) 2 0.5-1 DG-AU7 (D)S-0.5-1 1/9/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-AU7 2 3.5-4 DG-AU7S-3.5-4 1/9/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <1.1 <0.058
DG-AV5 2 0.5-1 DG-AV5S-0.5-1 12/20/2018 <0.42 <4.2 <0.83 <0.83 <4.2 <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <1.1 <0.058

DG-AV5 (D) 2 0.5-1 DG-AV5 (D)S-0.5-1 12/20/2018 <0.46 <4.6 <0.91 <0.91 <4.6 <0.46 <2.3 <0.46 <0.91 <0.46 <0.46 <0.46 <0.46 <0.91 <0.91 <0.91 <0.46 <0.91 <0.91 <0.46 <0.46 <0.46 <0.46 <0.91 <1.2 <0.064
DG-AV5 2 0.5-1 DG-AV5S-0.5-1 2/1/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.98 <0.053

DG-AV5 (D) 2 0.5-1 DG-AV5 (D)S-0.5-1 2/1/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-AV5 2 3.5-4 DG-AV5S-3.5-4 12/20/2018 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 0.7 <0.40 <0.40 <0.80 <1.0 <0.051
DG-AV5 2 3.5-4 DG-AV5S-3.5-4 2/1/2019 <0.63 <6.3 <1.3 <1.3 <6.3 <0.63 <3.1 0.71 J <1.3 <0.63 <0.63 <0.63 <0.63 <1.3 <1.3 <1.3 <0.63 <1.3 <1.3 <0.63 1.3 <0.63 <0.63 <1.3 <1.6 <0.088
DG-AV5 2 7.5-8 DG-AV5S-7.5-8 12/20/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-AV5 2 7.5-8 DG-AV5S-7.5-8 2/1/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.5 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.80 <0.043
DG-AW3 2 0.5-1 DG-AW3S-0.5-1 1/31/2019 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.3 <0.072
DG-AW3 2 3.5-4 DG-AW3S-3.5-4 1/31/2019 <0.38 <3.8 <0.75 <0.75 <3.8 <0.38 <1.9 <0.38 <0.75 <0.38 <0.38 <0.38 <0.38 <0.75 <0.75 <0.75 <0.38 <0.75 <0.75 <0.38 <0.38 <0.38 <0.38 <0.75 <0.98 <0.053
DG-AX5 2 0.5-1 DG-AX5S-0.5-1 12/20/2018 <0.54 <5.4 <1.1 <1.1 <5.4 <0.54 <2.7 <0.54 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.1 <1.1 <0.54 <1.1 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.4 <0.076
DG-AX5 2 3.5-4 DG-AX5S-3.5-4 12/20/2018 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 2.1 <0.87 <0.43 <0.87 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <1.1 <0.061
DG-AY3 2 0.5-1 DG-AY3S-0.5-1 1/31/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 <0.062
DG-AY3 2 3.5-4 DG-AY3S-3.5-4 1/31/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.94 <0.051
DG-N9 3 0.5-1 DG-N9S-0.5-1 1/10/2019 <0.38 <3.8 <0.76 UJ <0.76 UJ <3.8 <0.38 UJ <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 UJ <0.76 UJ <0.38 UJ <0.76 UJ <0.76 UJ <0.38 <0.38 <0.38 <0.38 <0.76 <0.99 <0.053
DG-N9 3 3.5-4 DG-N9S-3.5-4 1/10/2019 <0.35 <3.5 <0.71 UJ <0.71 UJ <3.5 <0.35 UJ <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 UJ <0.71 UJ <0.35 UJ <0.71 UJ <0.71 UJ <0.35 <0.35 <0.35 <0.35 <0.71 <0.92 <0.050
DG-N13 3 0.5-1 DG-N13S-0.5-1 1/10/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.99 <0.053

DG-N13 (D) 3 0.5-1 DG-N13 (D)S-0.5-1 1/10/2019 <0.62 <6.2 <1.2 UJ <1.2 UJ <6.2 <0.62 UJ <3.1 <0.62 <1.2 <0.62 <0.62 <0.62 <0.62 <1.2 <1.2 UJ <1.2 UJ <0.62 UJ <1.2 UJ <1.2 UJ <0.62 <0.62 <0.62 <0.62 <1.2 <1.6 <0.086
DG-N13 3 3.5-4 DG-N13S-3.5-4 1/10/2019 <0.65 F2 <6.5 <1.3 <1.3 <6.5 <0.65 <3.2 <0.65 F2 <1.3 F2 <0.65 F2 <0.65 <0.65 <0.65 <1.3 <1.3 <1.3 <0.65 <1.3 <1.3 <0.65 <0.65 F2 <0.65 <0.65 <1.3 <1.7 <0.091
DG-N13 3 7.5-8 DG-N13S-7.5-8 1/10/2019 <0.59 <5.9 <1.2 <1.2 <5.9 <0.59 <3.0 <0.59 <1.2 <0.59 <0.59 <0.59 <0.59 <1.2 <1.2 <1.2 <0.59 <1.2 <1.2 <0.59 <0.59 <0.59 <0.59 <1.2 <1.5 <0.083
DG-O7 3 0.5-1 DG-O7S-0.5-1 1/8/2019 <0.54 <5.4 <1.1 <1.1 <5.4 <0.54 <2.7 <0.54 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.1 <1.1 <0.54 <1.1 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.4 <0.075
DG-O7 3 3.5-4 DG-O7S-3.5-4 1/8/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.83 <0.045
DG-O11 3 0.5-1 DG-O11S-0.5-1 1/10/2019 <0.54 <5.4 <1.1 <1.1 <5.4 <0.54 <2.7 <0.54 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.1 <1.1 <0.54 <1.1 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.4 <0.075
DG-O11 3 3.5-4 DG-O11S-3.5-4 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-O15 3 0.5-1 DG-O15S-0.5-1 1/10/2019 <0.72 <7.2 <1.4 F2 <1.4 F2 <7.2 <0.72 <3.6 <0.72 <1.4 <0.72 <0.72 <0.72 <0.72 <1.4 <1.4 <1.4 <0.72 F2 <1.4 <1.4 F2 <0.72 <0.72 F2 <0.72 <0.72 <1.4 <1.9 <0.10
DG-O15 3 3.5-4 DG-O15S-3.5-4 1/10/2019 <0.33 <3.3 <0.66 <0.66 10 J <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046

DG-O15 (D) 3 3.5-4 DG-O15 (D)S-3.5-4 1/10/2019 <0.34 <3.4 <0.69 <0.69 <3.4 UJ <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.90 <0.048
DG-O15 3 7.5-8 DG-O15S-7.5-8 1/10/2019 <0.32 <3.2 <0.65 <0.65 <3.2 <0.32 <1.6 <0.32 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.65 <0.65 <0.32 <0.65 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.84 <0.045
DG-P9 3 0.5-1 DG-P9S-0.5-1 1/10/2019 <0.32 <3.2 <0.63 <0.63 <3.2 <0.32 <1.6 <0.32 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.63 <0.63 <0.32 <0.63 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.82 <0.044
DG-P9 3 3.5-4 DG-P9S-3.5-4 1/10/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.89 <0.048

DG-P13 3 0.5-1 DG-P13S-0.5-1 1/10/2019 <0.45 <4.5 <0.91 <0.91 <4.5 <0.45 <2.3 <0.45 <0.91 <0.45 <0.45 <0.45 <0.45 <0.91 <0.91 <0.91 <0.45 <0.91 <0.91 <0.45 <0.45 <0.45 <0.45 <0.91 <1.2 <0.064
DG-P13 3 3.5-4 DG-P13S-3.5-4 1/10/2019 <0.30 <3.0 <0.60 <0.60 <3.0 <0.30 <1.5 <0.30 <0.60 <0.30 <0.30 <0.30 <0.30 <0.60 <0.60 <0.60 <0.30 <0.60 <0.60 <0.30 <0.30 <0.30 <0.30 <0.60 <0.78 <0.042

DG-P13 (D) 3 3.5-4 DG-P13 (D)S-3.5-4 1/10/2019 <0.30 <3.0 <0.59 <0.59 <3.0 <0.30 <1.5 <0.30 <0.59 <0.30 <0.30 <0.30 <0.30 <0.59 <0.59 <0.59 <0.30 <0.59 <0.59 <0.30 <0.30 <0.30 <0.30 <0.59 <0.77 <0.042
DG-Q11 3 0.5-1 DG-Q11S-0.5-1 1/10/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <1.0 <0.055

DG-Q11 (D) 3 0.5-1 DG-Q11 (D)S-0.5-1 1/10/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <1.0 <0.054
DG-Q11 3 3.5-4 DG-Q11S-3.5-4 1/10/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.94 <0.050
DG-Q15 3 0.5-1 DG-Q15S-0.5-1 1/11/2019 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 0.54 J <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 <0.48 UJ <0.48 <0.48 <0.97 <1.3 <0.068

DG-Q15 (D) 3 0.5-1 DG-Q15 (D)S-0.5-1 1/11/2019 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 1.9 J <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 1.0 J <0.48 <0.48 <0.97 <1.3 <0.068
DG-Q15 3 3.5-4 DG-Q15S-3.5-4 1/11/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.7 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.91 <0.049
DG-Q15 3 7.5-8 DG-Q15S-7.5-8 1/11/2019 <0.30 <3.0 <0.60 <0.60 <3.0 <0.30 <1.5 0.79 <0.60 <0.30 <0.30 <0.30 <0.30 <0.60 <0.60 <0.60 <0.30 <0.60 <0.60 <0.30 1.5 <0.30 <0.30 <0.60 <0.78 <0.042
DG-R9 3 0.5-1 DG-R9S-0.5-1 1/22/2019 <0.50 <5.0 <1.0 <1.0 <5.0 <0.50 <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.3 <0.070
DG-R9 3 3.5-4 DG-R9S-3.5-4 1/22/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <1.1 <0.060

DG-R13 3 0.5-1 DG-R13S-0.5-1 1/28/2019 <88 <350 310 350 <880 <88 <350 2,300 <220 <88 <88 210 <88 <180 830 <180 <88 <88 <180 <88 U 4,200 <88 <88 <180 4,300 30
DG-R13 3 3.5-4 DG-R13S-3.5-4 1/28/2019 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.2 1.3 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 0.67 J <0.43 <0.43 <0.86 <1.1 <0.060
DG-R15 3 3.5-4 DG-R15S-3.5-4 12/21/2018 <160 <650 11,000 6,000 <1,600 2,000 <650 <160 <410 <160 <160 <160 970 <320 2,900 1,700 1,600 1,600 <320 <160 <160 <160 <160 <320 2,200 1,300
DG-R15 3 3.5-4 DG-R15S-3.5-4 2/5/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.90 <0.048
DG-S9 3 4.5-5 DG-S9S-4.5-5 12/20/2018 <0.26 <2.6 <0.53 <0.53 22 <0.26 <1.3 <0.26 <0.53 <0.26 <0.26 <0.26 <0.26 <0.53 <0.53 <0.53 <0.26 <0.53 <0.53 <0.26 <0.26 <0.26 <0.26 <0.53 <0.68 0.061
DG-S9 3 4.5-5 DG-S9S-4.5-5 2/4/2019 <0.40 <4.0 <0.80 <0.80 22 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 0.45 J <0.40 <0.40 <0.80 <1.0 <0.056
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-S9 3 7-7.5 DG-S9S-7-7.5 2/4/2019 <0.31 <3.1 <0.63 <0.63 <3.1 <0.31 <1.6 <0.31 <0.63 <0.31 <0.31 <0.31 <0.31 <0.63 <0.63 <0.63 <0.31 <0.63 <0.63 <0.31 0.49 J <0.31 <0.31 <0.63 <0.82 0.16
DG-S9 3 7.5-8 DG-S9S-7.5-8 12/20/2018 <0.18 <1.8 <0.36 <0.36 10 <0.18 <0.90 <0.18 <0.36 <0.18 <0.18 <0.18 <0.18 <0.36 <0.36 <0.36 <0.18 <0.36 <0.36 <0.18 <0.18 <0.18 <0.18 <0.36 <0.47 0.37
DG-S11 3 0.5-1 DG-S11S-0.5-1 1/10/2019 <0.41 <4.1 <0.81 <0.81 <4.1 <0.41 <2.0 <0.41 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <0.81 <0.81 <0.41 <0.81 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <1.1 <0.057
DG-S11 3 3.5-4 DG-S11S-3.5-4 1/10/2019 <0.47 <4.7 <0.95 UJ <0.95 UJ <4.7 <0.47 UJ <2.4 <0.47 <0.95 <0.47 <0.47 <0.47 <0.47 <0.95 <0.95 UJ <0.95 UJ <0.47 UJ <0.95 UJ <0.95 UJ 1.2 <0.47 <0.47 <0.47 <0.95 <1.2 <0.066
DG-S15 3 0.5-1 DG-S15S-0.5-1 1/11/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 0.67 J <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-S15 3 3.5-4 DG-S15S-3.5-4 1/11/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 6.2 J <0.32 <0.32 3.5 <0.64 <0.83 <0.044

DG-S15 (D) 3 3.5-4 DG-S15 (D)S-3.5-4 1/11/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 3.3 J <0.35 <0.35 2.7 <0.71 <0.92 <0.049
DG-S15 3 6-6.5 DG-S15S-6-6.5 1/11/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 0.43 J <0.78 <1.0 3.2
DG-T9 3 0.5-1 DG-T9S-0.5-1 1/10/2019 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <1.2 <0.064
DG-T9 3 3.5-4 DG-T9S-3.5-4 1/10/2019 <0.39 <3.9 <0.77 <0.77 <3.9 <0.39 <1.9 <0.39 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 <0.77 <0.77 <0.39 <0.77 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 <1.0 <0.054
DG-T13 3 0.5-1 DG-T13S-0.5-1 1/10/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046

DG-T13 (D) 3 0.5-1 DG-T13 (D)S-0.5-1 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-T13 3 3.5-4 DG-T13S-3.5-4 1/10/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.88 <0.047
DG-T17 3 0.5-1 DG-T17S-0.5-1 1/28/2019 <49 <200 450 99 <490 720 <200 450 <120 <49 <49 280 62 J <98 260 <98 56 J <49 <98 <49 U 1,600 <49 <49 <98 1,700 28
DG-T17 3 3.5-4 DG-T17S-3.5-4 1/28/2019 <0.42 U <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 U <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-T17 3 7-7.5 DG-T17S-7-7.5 1/28/2019 <0.50 <5.0 <1.0 <1.0 19 <0.50 <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.3 <0.067

DG-T17 (D) 3 7-7.5 DG-T17 (D)S-7-7.5 1/28/2019 <0.52 <5.2 <1.0 <1.0 18 <0.52 <2.6 <0.52 <1.0 <0.52 <0.52 <0.52 <0.52 <1.0 <1.0 <1.0 <0.52 <1.0 <1.0 <0.52 <0.52 <0.52 <0.52 <1.0 <1.3 0.19 J
DG-U11 3 0.5-1 DG-U11S-0.5-1 1/10/2019 <0.39 <3.9 <0.77 UJ <0.77 UJ <3.9 <0.39 UJ <1.9 <0.39 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 3.0 J+ <0.77 UJ <0.39 UJ <0.77 UJ <0.77 UJ <0.39 <0.39 <0.39 <0.39 <0.77 <1.0 4.1
DG-U11 3 3.5-4 DG-U11S-3.5-4 1/10/2019 <0.48 <4.8 <0.96 <0.96 <4.8 <0.48 <2.4 <0.48 <0.96 <0.48 <0.48 <0.48 <0.48 <0.96 <0.96 <0.96 <0.48 <0.96 <0.96 <0.48 <0.48 <0.48 <0.48 <0.96 <1.2 <0.067
DG-U13 3 7.5-8 DG-U13S-7.5-8 12/21/2018 <0.21 <2.1 <0.43 <0.43 <2.1 <0.21 <1.1 <0.21 <0.43 <0.21 0.27 J <0.21 <0.21 <0.43 <0.43 <0.43 <0.21 <0.43 <0.43 <0.21 <0.21 <0.21 <0.21 <0.43 <0.56 0.45
DG-U13 3 7.5-8 DG-U13S-7.5-8 2/1/2019 <0.36 <3.6 <0.71 <0.71 <3.6 0.70 J <1.8 <0.36 1.4 <0.36 0.75 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.36 0.81 J <0.93 0.74
DG-U15 3 3.5-4 DG-U15S-3.5-4 1/28/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.45 J <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <1.0 <0.055
DG-U15 3 8.5-9 DG-U15S-8.5-9 1/28/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 1.2 J <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 1
DG-U17 3 0.5-1 DG-U17S-0.5-1 1/28/2019 <0.71 <7.1 <1.4 <1.4 <7.1 <0.71 <3.5 <0.71 <1.4 <0.71 <0.71 <0.71 <0.71 <1.4 <1.4 <1.4 <0.71 <1.4 <1.4 <0.71 <0.71 <0.71 <0.71 <1.4 <1.8 <0.099
DG-V13 3 0.5-1 DG-V13S-0.5-1 1/10/2019 <1.0 <10 <2.0 <2.0 <10 <1.0 <5.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.6 <0.14
DG-V13 3 3.5-4 DG-V13S-3.5-4 1/10/2019 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <1.2 <0.062
DG-V13 3 7.5-8 DG-V13S-7.5-8 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-V17 3 0.5-1 DG-V17S-0.5-1 1/28/2019 <0.40 <4.0 <0.81 <0.81 <4.0 <0.40 <2.0 <0.40 <0.81 <0.40 <0.40 <0.40 <0.40 <0.81 <0.81 <0.81 <0.40 <0.81 <0.81 <0.40 <0.40 <0.40 <0.40 <0.81 <1.1 <0.057
DG-V17 3 3.5-4 DG-V17S-3.5-4 1/28/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 0.35 J <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 0.58 J <0.34 <0.34 <0.68 <0.88 <0.047

DG-V17 (D) 3 3.5-4 DG-V17 (D)S-3.5-4 1/28/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 UJ <0.37 <0.37 <0.74 <0.96 <0.052
DG-V17 3 9.5-10 DG-V17S-9.5-10 1/28/2019 <0.53 <5.3 <1.1 <1.1 25 <0.53 <2.6 <0.53 <1.1 <0.53 <0.53 <0.53 <0.53 <1.1 <1.1 <1.1 <0.53 <1.1 <1.1 <0.53 <0.53 <0.53 <0.53 <1.1 <1.4 <0.074
DG-W11 4 0.5-1 DG-W11S-0.5-1 1/29/2019 <0.37 <3.7 <0.74 U <0.74 U <3.7 <0.37 U <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 U <0.37 U <0.74 U <0.74 U <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.051
DG-W11 4 3.5-4 DG-W11S-3.5-4 1/29/2019 <0.38 <3.8 <0.77 U <0.77 U <3.8 <0.38 U <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 U <0.38 U <0.77 U <0.77 U <0.38 <0.38 <0.38 <0.38 <0.77 <1.0 <0.054

DG-W11 (D) 4 3.5-4 DG-W11 (D)S-3.5-4 1/29/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 R <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-W15 4 0.5-1 DG-W15S-0.5-1 1/28/2019 <0.46 <4.6 <0.93 <0.93 <4.6 <0.46 <2.3 <0.46 <0.93 <0.46 <0.46 <0.46 <0.46 <0.93 <0.93 <0.93 <0.46 <0.93 <0.93 <0.46 0.53 J <0.46 <0.46 <0.93 <1.2 <0.065

DG-W15 (D) 4 0.5-1 DG-W15 (D)S-0.5-1 1/28/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 UJ <0.41 <0.41 <0.83 <1.1 <0.058
DG-W15 4 3.5-4 DG-W15S-3.5-4 1/28/2019 <0.70 <7.0 <1.4 UJ <1.4 UJ <7.0 <0.70 UJ <3.5 <0.70 <1.4 <0.70 <0.70 <0.70 UJ <0.70 UJ <1.4 <1.4 UJ <1.4 UJ <0.70 UJ <1.4 UJ <1.4 UJ <0.70 UJ 3 <0.70 <0.70 <1.4 <1.8 UJ 0.24
DG-X13 4 0.5-1 DG-X13S-0.5-1 1/22/2019 <0.53 <5.3 <1.1 <1.1 <5.3 <0.53 <2.6 <0.53 <1.1 <0.53 <0.53 <0.53 <0.53 <1.1 <1.1 <1.1 <0.53 <1.1 <1.1 <0.53 <0.53 <0.53 <0.53 * <1.1 <1.4 <0.074
DG-X13 4 3.5-4 DG-X13S-3.5-4 1/22/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055

DG-X13 (D) 4 3.5-4 DG-X13 (D)S-3.5-4 1/22/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.88 <0.047
DG-X17 4 0.5-1 DG-X17S-0.5-1 1/28/2019 <0.49 <4.9 <0.97 <0.97 <4.9 <0.49 <2.4 <0.49 <0.97 <0.49 <0.49 <0.49 <0.49 <0.97 <0.97 <0.97 <0.49 <0.97 <0.97 <0.49 <0.49 <0.49 <0.49 <0.97 <1.3 <0.068
DG-X17 4 3.5-4 DG-X17S-3.5-4 1/28/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.054
DG-Y11 4 0.5-1 DG-Y11S-0.5-1 1/21/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.97 <0.052
DG-Y11 4 3.5-4 DG-Y11S-3.5-4 1/21/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-Y15 4 0.5-1 DG-Y15S-0.5-1 1/31/2019 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 0.45 J <0.44 <0.44 <0.44 <0.89 <1.2 <0.062
DG-Y15 4 3.5-4 DG-Y15S-3.5-4 1/31/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 1.2 <0.44 <0.44 <0.44 <0.88 <1.1 <0.062

DG-Y15 (D) 4 3.5-4 DG-Y15 (D)S-3.5-4 1/31/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 1.1 <0.36 <0.36 <0.36 <0.73 <0.94 <0.051
DG-Y15 4 7.5-8 DG-Y15S-7.5-8 1/31/2019 120 J <400 <100 <100 <1,000 <100 <400 <100 <250 <100 540 <100 <100 <200 <200 <200 <100 <100 <200 <100 <100 <100 100 J <200 <200 210
DG-Y19 4 0.5-1 DG-Y19S-0.5-1 1/28/2019 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.3 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <1.2 <0.060
DG-Y19 4 3.5-4 DG-Y19S-3.5-4 1/28/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.95 <0.047
DG-Y19 4 7.5-8 DG-Y19S-7.5-8 1/28/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.95 <0.051
DG-Z13 4 0.5-1 DG-Z13S-0.5-1 1/28/2019 <0.51 <5.1 <1.0 <1.0 16 <0.51 <2.6 0.60 J <1.0 <0.51 <0.51 0.91 J <0.51 <1.0 5.1 <1.0 <0.51 <1.0 <1.0 <0.51 2.7 <0.51 <0.51 <1.0 12 0.1
DG-Z13 4 3.5-4 DG-Z13S-3.5-4 1/28/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.7 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.91 <0.049
DG-Z17 4 0.5-1 DG-Z17S-0.5-1 1/28/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.97 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <1.2 <0.066

DG-Z17 (D) 4 0.5-1 DG-Z17 (D)S-0.5-1 1/28/2019 <0.45 <4.5 <0.89 <0.89 <4.5 <0.45 <2.2 <0.45 <0.89 <0.45 <0.45 <0.45 <0.45 <0.89 <0.89 <0.89 <0.45 <0.89 <0.89 <0.45 0.80 J <0.45 <0.45 <0.89 <1.2 <0.063
DG-Z17 4 3.5-4 DG-Z17S-3.5-4 1/28/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 2.2 <0.43 <0.43 <0.43 <0.85 <1.1 <0.060
DG-Z17 4 7.5-8 DG-Z17S-7.5-8 1/28/2019 <43 <170 <43 <43 <430 <43 <170 <43 <110 <43 <43 <43 <43 <86 <86 <86 <43 <43 <86 <43 U <43 <43 <43 <86 <86 39
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AA11 4 0.5-1 DG-AA11S-0.5-1 1/29/2019 <0.37 <3.7 <0.74 U <0.74 U <3.7 <0.37 U <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 U <0.37 U <0.74 U <0.74 U <0.37 <0.37 <0.37 <0.37 <0.74 <0.96 <0.052
DG-AA11 4 3.5-4 DG-AA11S-3.5-4 1/29/2019 <210 <850 <210 <210 <2,100 <210 <850 <210 <530 <210 <210 <210 <210 <430 <430 <430 <210 <210 <430 <210 <210 <210 <210 <430 <430 390
DG-AA15 4 0.5-1 DG-AA15S-0.5-1 1/22/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <0.39 * <0.79 <1.0 <0.055
DG-AA19 4 0.5-1 DG-AA19S-0.5-1 1/24/2019 <0.50 <5.0 <1.0 <1.0 <5.0 <0.50 <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.3 <0.070
DG-AA19 4 3.5-4 DG-AA19S-3.5-4 1/24/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <1.1 0.69
DG-AA19 4 8.5-9 DG-AA19S-8.5-9 1/24/2019 <0.38 <3.8 <0.76 <0.76 8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.98 <0.053
DG-AB13 4 0.5-1 DG-AB13S-0.5-1 1/22/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.34 * <0.69 <0.90 <0.048
DG-AB13 4 3.5-4 DG-AB13S-3.5-4 1/22/2019 <0.41 <4.1 <0.81 <0.81 <4.1 <0.41 <2.0 <0.41 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <0.81 <0.81 <0.41 <0.81 <0.81 <0.41 <0.41 <0.41 <0.41 * <0.81 <1.1 <0.057

DG-AB13 (D) 4 3.5-4 DG-AB13 (D)S-3.5-4 1/22/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.4 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <1.2 <0.066
DG-AB13 4 13.5-14 DG-AB13S-13.5-14 1/22/2019 <600 <2,400 8,600 1,800 <6,000 2,100 <2,400 <600 <1,500 <600 <600 730 J 1,200 <1,200 7,400 3,800 2,100 1,000 J <1,200 <600 <600 <600 <600 <1,200 7,600 2,400
DG-AC11 4 0.5-1 DG-AC11S-0.5-1 1/29/2019 <190 <740 <190 <190 <1,900 <190 <740 <190 <460 <190 <190 <190 <190 <370 <370 U <370 <190 <190 <370 <190 <190 <190 <190 <370 <370 220
DG-AC11 4 3.5-4 DG-AC11S-3.5-4 1/29/2019 <0.36 <3.6 <0.71 U <0.71 U 6.9 J <0.36 U <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 U <0.36 U <0.71 U <0.71 U <0.36 <0.36 <0.36 <0.36 <0.71 <0.92 0.099
DG-AC11 4 8.5-9 DG-AC11S-8.5-9 1/29/2019 <0.36 <3.6 <0.71 U <0.71 U <3.6 <0.36 U <1.8 <0.36 2.7 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 U <0.36 U <0.71 U <0.71 U <0.36 0.60 J <0.36 <0.36 <0.71 <0.93 <0.050
DG-AD13 4 0.5-1 DG-AD13S-0.5-1 2/1/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-AD13 4 3.5-4 DG-AD13S-3.5-4 2/1/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.45 J 1.2 J <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <1.0 <0.055
DG-AD13 4 7.5-8 DG-AD13S-7.5-8 2/1/2019 <200 <810 1,800 J 480 J <2,000 400 J <810 <200 <500 <200 <200 590 J 200 J <400 4,100 J 460 J 310 J 210 J <400 <200 520 J <200 <200 <400 1,700 J 370

DG-AD13 (D) 4 7.5-8 DG-AD13 (D)S-7.5-8 2/1/2019 <160 <620 1,000 J 290 J <1,600 230 J <620 <160 <390 <160 <160 290 J <160 UJ <310 2,100 J <310 UJ 200 J <160 UJ <310 <160 240 J <160 <160 <310 940 J 250
DG-AE11 4 0.5-1 DG-AE11S-0.5-1 1/21/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.95 0.46
DG-AE11 4 3.5-4 DG-AE11S-3.5-4 1/21/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 U <0.80 <1.0 0.15
DG-AF13 4 0.5-1 DG-AF13S-0.5-1 1/28/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <1.1 <0.060
DG-AF13 4 3.5-4 DG-AF13S-3.5-4 1/28/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.047
DG-AG11 4 0.5-1 DG-AG11S-0.5-1 1/21/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.99 <0.053
DG-AG11 4 3.5-4 DG-AG11S-3.5-4 1/21/2019 <0.36 <3.6 <0.72 <0.72 7.8 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.94 <0.051
DG-AG11 4 9.5-10 DG-AG11S-9.5-10 1/21/2019 <78 <310 <78 <78 <780 <78 <310 <78 <200 <78 <78 <78 99 J <160 <160 160 J 120 J 110 J <160 <78 <78 <78 <78 <160 <160 160
DG-AH13 4 0.5-1 DG-AH13S-0.5-1 1/29/2019 <0.33 <3.3 <0.67 U <0.67 U <3.3 <0.33 U <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 U <0.33 U <0.67 U <0.67 U <0.33 <0.33 <0.33 <0.33 <0.67 <0.87 <0.047
DG-AH13 4 3.5-4 DG-AH13S-3.5-4 1/29/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-AH13 4 7.5-8 DG-AH13S-7.5-8 1/29/2019 <47 <190 <47 <47 <470 <47 <190 82 J 210 J <47 <47 59 J 330 <93 130 J 370 490 300 <93 <47 <47 <47 <47 <93 <93 120
DG-AI11 4 0.5-1 DG-AI11S-0.5-1 1/21/2019 <0.73 <7.3 <1.5 <1.5 <7.3 <0.73 <3.6 1.3 J <1.5 <0.73 <0.73 <0.73 <0.73 <1.5 <1.5 <1.5 <0.73 <1.5 <1.5 <0.73 <0.73 <0.73 <0.73 U <1.5 <1.9 <0.10

DG-AI11 (D) 4 0.5-1 DG-AI11 (D)S-0.5-1 1/21/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.6 <0.31 UJ <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.81 <0.043
DG-AI11 4 3.5-4 DG-AI11S-3.5-4 1/21/2019 <41 <160 <41 <41 <410 <41 <160 <41 <100 <41 <41 <41 <41 <82 <82 <82 <41 <41 <82 <41 <41 <41 <41 <82 <82 46
DG-AI11 4 9.5-10 DG-AI11S-9.5-10 1/21/2019 <0.55 <5.5 <1.1 <1.1 <5.5 <0.55 <2.7 <0.55 <1.1 <0.55 <0.55 <0.55 0.77 J <1.1 2.1 J <1.1 <0.55 <1.1 <1.1 <0.55 <0.55 <0.55 <0.55 U <1.1 <1.4 0.46
DG-AJ13 4 0.5-1 DG-AJ13S-0.5-1 1/29/2019 <0.50 <5.0 <1.0 U <1.0 U <5.0 <0.50 U <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 U <0.50 U <1.0 U <1.0 U <0.50 <0.50 <0.50 <0.50 <1.0 <1.3 <0.070
DG-AJ13 4 3.5-4 DG-AJ13S-3.5-4 1/29/2019 <0.35 <3.5 <0.69 U <0.69 U <3.5 <0.35 U <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 U <0.35 U <0.69 U <0.69 U <0.35 <0.35 <0.35 <0.35 <0.69 <0.90 <0.049
DG-AK11 4 0.5-1 DG-AK11S-0.5-1 1/22/2019 <0.44 <4.4 <0.88 <0.88 <4.4 0.82 J <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 2 <0.88 1.1 J 0.90 J 0.66 J <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 * <0.88 1.3 J 0.75
DG-AK11 4 3.5-4 DG-AK11S-3.5-4 1/22/2019 <150 <590 <150 <150 <1,500 <150 <590 <150 <370 <150 <150 <150 <150 <300 <300 <300 <150 <150 <300 <150 <150 <150 <150 <300 <300 100
DG-AL13 4 0.5-1 DG-AL13S-0.5-1 1/29/2019 <0.35 <3.5 <0.71 U <0.71 U <3.5 <0.35 U <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 U <0.35 U <0.71 U <0.71 U <0.35 <0.35 <0.35 <0.35 <0.71 <0.92 <0.049
DG-AL13 4 3.5-4 DG-AL13S-3.5-4 1/29/2019 <0.34 <3.4 <0.68 U <0.68 U <3.4 <0.34 U <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 U <0.34 U <0.68 U <0.68 U <0.34 <0.34 <0.34 <0.34 <0.68 <0.88 <0.048
DG-AM11 4 0.5-1 DG-AM11S-0.5-1 1/22/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 * <0.75 <0.97 <0.052
DG-AM11 4 3.5-4 DG-AM11S-3.5-4 1/22/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 0.45 J <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 * <0.78 <1.0 <0.054
DG-AN13 4 0.5-1 DG-AN13S-0.5-1 1/31/2019 <0.48 <4.8 <0.96 <0.96 <4.8 <0.48 <2.4 <0.48 <0.96 <0.48 <0.48 <0.48 <0.48 <0.96 <0.96 <0.96 <0.48 <0.96 <0.96 <0.48 <0.48 <0.48 <0.48 <0.96 <1.3 <0.067
DG-AN13 4 3.5-4 DG-AN13S-3.5-4 1/31/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.93 <0.050
DG-AN13 4 9.5-10 DG-AN13S-9.5-10 1/31/2019 <0.50 <5.0 <0.99 <0.99 46 <0.50 <2.5 <0.50 1.4 J <0.50 <0.50 <0.50 <0.50 <0.99 <0.99 1.2 J <0.50 <0.99 <0.99 <0.50 <0.50 <0.50 <0.50 <0.99 <1.3 0.079 J
DG-AO11 5 0.5-1 DG-AO11S-0.5-1 1/22/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 <0.40 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <0.40 * <0.79 <1.0 <0.055
DG-AO11 5 3.5-4 DG-AO11S-3.5-4 1/22/2019 <150 <590 <150 <150 <1,500 <150 <590 <150 <370 <150 <150 <150 <150 <300 <300 <300 <150 <150 <300 <150 <150 <150 <150 <300 <300 270
DG-AQ11 5 0.5-1 DG-AQ11S-0.5-1 1/30/2019 <0.42 <4.2 <0.85 <0.85 <4.2 <0.42 <2.1 <0.42 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <0.85 <0.85 <0.42 <0.85 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <1.1 <0.059
DG-AQ11 5 3.5-4 DG-AQ11S-3.5-4 1/30/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <1.2 <0.066
DG-AT9 5 0.5-1 DG-AT9S-0.5-1 1/30/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.4 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <1.2 <0.066
DG-AT9 5 3.5-4 DG-AT9S-3.5-4 1/30/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 1.1 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 0.52 J <0.39 <0.39 <0.78 <1.0 <0.055
DG-AV9 5 0.5-1 DG-AV9S-0.5-1 2/1/2019 <0.85 <8.5 <1.7 <1.7 <8.5 <0.85 <4.2 <0.85 <1.7 <0.85 <0.85 <0.85 <0.85 <1.7 <1.7 <1.7 <0.85 <1.7 <1.7 <0.85 <0.85 <0.85 <0.85 <1.7 <2.2 <0.12
DG-AV9 5 3.5-4 DG-AV9S-3.5-4 2/1/2019 <0.60 <6.0 <1.2 <1.2 <6.0 <0.60 <3.0 <0.60 <1.2 <0.60 <0.60 <0.60 <0.60 <1.2 <1.2 <1.2 <0.60 <1.2 <1.2 <0.60 <0.60 <0.60 <0.60 <1.2 <1.5 <0.083
DG-AV9 5 8.5-9 DG-AV9S-8.5-9 2/1/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 <0.062
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AW7 5 0.5-1 DG-AW7S-0.5-1 1/11/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.47 J <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <1.0 <0.055
DG-AW7 5 3.5-4 DG-AW7S-3.5-4 1/11/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <1.1 <0.062
DG-AX9 5 0.5-1 DG-AX9S-0.5-1 1/23/2019 <0.34 <3.4 <0.68 <0.68 10 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.89 <0.048
DG-AX9 5 3.5-4 DG-AX9S-3.5-4 1/23/2019 <0.43 <4.3 <0.85 <0.85 7.5 J <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <1.1 <0.060
DG-AX9 5 9.5-10 DG-AX9S-9.5-10 1/23/2019 <0.47 <4.7 <0.93 <0.93 <4.7 <0.47 <2.3 <0.47 <0.93 <0.47 <0.47 <0.47 <0.47 <0.93 <0.93 <0.93 <0.47 <0.93 <0.93 <0.47 <0.47 <0.47 <0.47 <0.93 <1.2 <0.065
DG-AB17 6 0.5-1 DG-AB17S-0.5-1 1/24/2019 <37 <150 55 J 42 J <370 <37 4,000 <37 <93 <37 <37 240 49 J <75 <75 <75 <37 <37 <75 <37 U <37 <37 <37 <75 3,100 11
DG-AB17 6 3.5-4 DG-AB17S-3.5-4 1/24/2019 <0.59 <5.9 <1.2 <1.2 16 <0.59 <3.0 <0.59 <1.2 <0.59 <0.59 <0.59 <0.59 <1.2 <1.2 <1.2 <0.59 <1.2 <1.2 <0.59 <0.59 <0.59 <0.59 <1.2 <1.5 <0.083
DG-AC15 6 0.5-1 DG-AC15S-0.5-1 1/31/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.99 <0.053

DG-AC15 (D) 6 0.5-1 DG-AC15 (D)S-0.5-1 1/31/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.97 <0.052
DG-AC15 6 3.5-4 DG-AC15S-3.5-4 1/31/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.055
DG-AC15 6 7.5-8 DG-AC15S-7.5-8 1/31/2019 <58 <230 530 150 <580 180 <230 <58 <150 <58 <58 76 J 64 J <120 1,400 130 J 91 J 67 J <120 <58 <58 <58 <58 <120 370 97
DG-AD17 6 0.5-1 DG-AD17S-0.5-1 1/24/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <1.1 <0.059
DG-AD17 6 3.5-4 DG-AD17S-3.5-4 1/24/2019 <76 <310 <76 <76 <760 <76 <310 <76 <190 <76 <76 <76 <76 <150 <150 <150 <76 <76 <150 <76 <76 <76 <76 <150 <150 130
DG-AD17 6 7-7.5 DG-AD17S-7-7.5 1/24/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 3.3 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.97 0.079
DG-AG15 6 0.5-1 DG-AG15S-0.5-1 1/24/2019 <0.36 <3.6 <0.73 <0.73 <3.6 0.46 J <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.94 <0.051
DG-AG15 6 3.5-4 DG-AG15S-3.5-4 1/24/2019 <0.32 <3.2 <0.64 <0.64 4.2 J <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.83 <0.045
DG-AG15 6 8.5-9 DG-AG15S-8.5-9 1/24/2019 <0.43 <4.3 2.9 1.0 J 27 0.44 J <2.1 15 3.7 <0.43 <0.43 2.1 3.4 <0.86 0.87 J 2.4 12 <0.86 <0.86 <0.43 1.1 <0.43 <0.43 <0.86 3.6 0.23
DG-AH17 6 0.5-1 DG-AH17S-0.5-1 1/24/2019 <0.33 <3.3 <0.67 <0.67 <3.3 130 <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 <0.33 <0.67 <0.67 <0.33 0.33 J <0.33 <0.33 <0.67 <0.87 0.43
DG-AI15 6 0.5-1 DG-AI15S-0.5-1 1/24/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.6 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.85 <0.046
DG-AI15 6 3.5-4 DG-AI15S-3.5-4 1/24/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 2.2 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.92 <0.049

DG-AI15 (D) 6 3.5-4 DG-AI15 (D)S-3.5-4 1/24/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 2.4 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.91 <0.049
DG-AJ17 6 0.5-1 DG-AJ17S-0.5-1 1/24/2019 <0.35 <3.5 <0.69 <0.69 <3.5 <0.35 <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 <0.35 <0.69 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.90 <0.049
DG-AJ17 6 3.5-4 DG-AJ17S-3.5-4 1/24/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.94 <0.051
DG-AJ17 6 9.5-10 DG-AJ17S-9.5-10 1/24/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046
DG-AK15 6 0.5-1 DG-AK15S-0.5-1 1/23/2019 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 <0.43 <0.87 <0.87 3.9 <0.43 <0.43 <0.43 <0.87 <1.1 <0.061
DG-AK15 6 3.5-4 DG-AK15S-3.5-4 1/23/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 11 <0.39 <0.39 <0.39 <0.79 <1.0 <0.055
DG-AM15 6 0.5-1 DG-AM15S-0.5-1 1/23/2019 <0.47 7.5 J <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <1.2 <0.066
DG-AM15 6 3.5-4 DG-AM15S-3.5-4 1/23/2019 <0.42 <4.2 <0.85 <0.85 <4.2 <0.42 <2.1 <0.42 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <0.85 <0.85 <0.42 <0.85 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <1.1 <0.059
DG-AM15 6 9.5-10 DG-AM15S-9.5-10 1/23/2019 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.1 <0.43 3.3 J <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <1.1 <0.060

DG-AM15 (D) 6 9.5-10 DG-AM15 (D)S-9.5-10 1/23/2019 <0.58 <5.8 <1.2 <1.2 <5.8 <0.58 <2.9 <0.58 <1.2 UJ <0.58 <0.58 <0.58 <0.58 <1.2 <1.2 <1.2 <0.58 <1.2 <1.2 <0.58 <0.58 <0.58 <0.58 <1.2 <1.5 <0.081
DG-AP13 6 0.5-1 DG-AP13S-0.5-1 1/23/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.86 <0.046

DG-AP13 (D) 6 0.5-1 DG-AP13 (D)S-0.5-1 1/23/2019 <0.38 <3.8 <0.75 <0.75 <3.8 <0.38 <1.9 <0.38 <0.75 <0.38 <0.38 <0.38 <0.38 <0.75 <0.75 <0.75 <0.38 <0.75 <0.75 <0.38 <0.38 <0.38 <0.38 <0.75 <0.98 <0.053
DG-AP13 6 3.5-4 DG-AP13S-3.5-4 1/23/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.94 <0.051
DG-AP13 6 9.5-10 DG-AP13S-9.5-10 1/23/2019 <0.46 <4.6 <0.91 <0.91 <4.6 <0.46 <2.3 3.9 <0.91 <0.46 <0.46 <0.46 <0.46 <0.91 <0.91 <0.91 <0.46 <0.91 <0.91 0.64 J 1.7 <0.46 <0.46 <0.91 <1.2 <0.064
DG-AR13 6 0.5-1 DG-AR13S-0.5-1 1/23/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <1.1 <0.058
DG-AR13 6 3.5-4 DG-AR13S-3.5-4 1/23/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.99 <0.054
DG-AR13 6 9.5-10 DG-AR13S-9.5-10 1/23/2019 <0.50 <5.0 <0.99 <0.99 <5.0 <0.50 <2.5 7.1 <0.99 <0.50 <0.50 <0.50 <0.50 <0.99 <0.99 <0.99 <0.50 <0.99 <0.99 <0.50 2 <0.50 <0.50 <0.99 <1.3 <0.069
DG-AS11 6 0.5-1 DG-AS11S-0.5-1 1/31/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <1.1 <0.058
DG-AS11 6 3.5-4 DG-AS11S-3.5-4 1/31/2019 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.3 <0.072
DG-AS11 6 7.5-8 DG-AS11S-7.5-8 1/31/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <1.0 <0.054
DG-AT12 6 0.5-1 DG-AT12S-0.5-1 1/23/2019 <0.47 <4.7 <0.95 <0.95 <4.7 <0.47 <2.4 1 <0.95 <0.47 <0.47 <0.47 <0.47 <0.95 <0.95 <0.95 <0.47 <0.95 <0.95 <0.47 1.7 <0.47 <0.47 <0.95 <1.2 0.18
DG-AT12 6 3.5-4 DG-AT12S-3.5-4 1/23/2019 <0.57 <5.7 <1.1 <1.1 <5.7 <0.57 <2.9 <0.57 <1.1 1.4 <0.57 <0.57 <0.57 <1.1 <1.1 <1.1 <0.57 <1.1 <1.1 <0.57 <0.57 <0.57 <0.57 <1.1 <1.5 <0.080
DG-AT12 6 9.5-10 DG-AT12S-9.5-10 1/23/2019 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.2 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <1.2 <0.063
DG-AU11 6 0.5-1 DG-AU11S-0.5-1 1/23/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.97 <0.052
DG-AU11 6 3.5-4 DG-AU11S-3.5-4 1/23/2019 <0.35 <3.5 <0.70 <0.70 5.3 J <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.91 <0.049
DG-AU11 6 9.5-10 DG-AU11S-9.5-10 1/23/2019 <0.44 <4.4 <0.89 <0.89 5.6 J <0.44 <2.2 2.3 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 0.62 J <0.44 <0.44 <0.89 <1.2 <0.062
DG-AW11 6 0.5-1 DG-AW11S-0.5-1 1/23/2019 <0.40 <4.0 <0.80 <0.80 32 <0.40 <2.0 <0.40 1.7 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <1.0 <0.056
DG-AW11 6 3.5-4 DG-AW11S-3.5-4 1/23/2019 <0.43 R <4.3 R <0.86 R <0.86 R 77 J <0.43 R <2.2 R <0.43 R <0.86 R <0.43 R <0.43 R <0.43 R <0.43 R <0.86 R <0.86 R <0.86 R <0.43 R <0.86 R <0.86 R <0.43 R <0.43 R <0.43 R <0.43 R <0.86 R <1.1 R <0.060

DG-AW11 6 7.5-8 DG-AW11S-7.5-8 1/23/2019 <0.41 <4.1 <0.83 <0.83 75 <0.41 <2.1 <0.41 2 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <1.1 <0.058

C-34 4 3-4 C-34-3-4 8/30/06 <5 <5 -- -- -- -- -- <5 -- 7.7 <5 <5 -- -- -- -- -- -- -- 15 <5 <5 <5 <5 <10 --
C-34 4 7.5-8 C-34-7.5-8 8/30/06 <5 <5 -- -- -- -- -- <5 -- 7.7 <5 5.3 -- -- -- -- -- -- -- <5 <5 <5 <5 <5 31 --
C-35 4 4.5-5 C-35-4.5-5 8/30/06 <500 <500 -- -- -- -- -- <500 -- <500 3,200 <500 -- -- -- -- -- -- -- <500 <500 <500 <500 2,300 <1,000 --
C-35 4 5.5-6 C-35-5.5-6 8/30/06 <2,500 <2,500 -- -- -- -- -- <2,500 -- <2,500 <2,500 <2,500 -- -- -- -- -- -- -- <2,500 <2,500 <2,500 <2,500 <2,500 <5,000 --
C-36 6 6-6.5 C-36-6-6.5 8/30/06 <2,500 <2,500 -- -- -- -- -- <2,500 -- <2,500 27,000 <2,500 -- -- -- -- -- -- -- 4,400 <2,500 <2,500 <2,500 <2,500 <5,000 --
C-36 6 8-8.5 C-36-8-8.5 8/30/06 <2,500 <2,500 -- -- -- -- -- <2,500 -- <2,500 12,000 <2,500 -- -- -- -- -- -- -- 4,400 <2,500 2,800 <2,500 <2,500 7,100 --

Historical Samples 
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline 
Concentrations in Soil
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample Location
Investigation 

Zone
Depth Range 

(ft bgs) Sample Name
Collection 

Date 1,
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 1.3E+05 9.5E+02 8.3E+00 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 1.4E+04 8.5E+01 1.5E+00 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 1.6E+06 9.4E+02 5.9E+01 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg /kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

USEPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

C-37 6 4.5-5 C-37-4.5-5 8/30/06 <25 <25 -- -- -- -- -- <25 -- <25 830 <25 -- -- -- -- -- -- -- <25 <25 160 <25 84 <50 --
C-37 6 6.5-7 C-37-6.5-7 8/30/06 <500 <500 -- -- -- -- -- <500 <500 630 <500 -- -- -- -- -- -- -- 20,000 <500 <500 930 <500 <1,000 --
C-38 4 4.5-5 C-38-4.5-5 8/30/06 <25,000 <25,000 -- -- -- -- -- <25,000 -- <25,000 490,000 <25,000 -- -- -- -- -- -- -- 310,000 <25,000 <25,000 40,000 <25,000 <50,000 --
C-38 4 5.5-6 C-38-5.5-6 8/30/06 <25,000 <25,000 -- -- -- -- -- <2,500 -- <2,500 80,000 <2,500 -- -- -- -- -- -- -- 21,000 <2,500 <2,500 <2,500 3,100 <5,000 --
C-39 6 3.5-4 C-39-3.5-4 8/30/06 <250,000 <250,000 -- -- -- -- -- <250,000 -- <250,000 460,000 J <250,000 -- -- -- -- -- -- -- 4,200,000 J <250,000 <250,000 <250,000 <250,000 <500,000 --
C-39 6 4.5-5 C-39-4.5-5 8/30/06 <250,000 <250,000 -- -- -- -- -- <2,500 -- <250,000 960,000 <250,000 -- -- -- -- -- -- -- 9,400,000 <250,000 <250,000 860,000 <250,000 <500,000 --
R-25 6 3.2-3.7 R-25-3.2-3.7 6/06/00 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 <130,000 2,500,000 <130,000 <130,000 170,000 <130,000 <260,000 --
S-9 4 5-5.5 S-9-5-5.5 11/08/00 <17,000 <17,000 <17,000 <17,000 <17,000 <17,000 <17,000 <17,000 <17,000 <17,000 240,000 <17,000 <17,000 <17,000 <10,000 <17,000 <17,000 <17,000 <17,000 650,000 <17,000 <17,000 100,000 <33,000 <34,000 --
S-10 6 5.5-6 S-10-5.5-6 11/08/00 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 5.3 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 9.7 <4.8 --
S-11 6 0.5-1 S-11-0.5-1 11/08/00 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 <170,000 4,500,000 <170,000 <170,000 <170,000 <330,000 <340,000 --

S-19 4 7.5-8 S-19-7.5-8 6/19/01 -- -- -- -- -- -- -- -- -- -- <4.8 -- -- -- -- -- -- -- -- 5.8 -- -- <4.8 <9.6 -- --

Notes:

1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure. 

2. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Leaching to Groundwater Levels (Table S-3) Non-drinking Water. 

3. USEPA, 2018. Regional Screening Levels - Generic Tables (April 2019). Screening level for "Resident Soil." 

- The RWQCB ESL is used as comparison criteria when available. If RWQCB ESLs are not available, EPA RSL was selected for use as comparison criteria.

Abbreviations and Symbols:

"F1" - Matrix spike and/or matrix spike duplicate recovery is outside of acceptance limits.

"F2" - Matrix spike and/or matrix spike duplicate relative percent difference exceeds control limits.

"J" - Analyte was detected but the associated numerical value is the approximate concentration.

"J+" - Analyte was detected but the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to positive bias of associated QC or calibration data or attributable to matrix interference.

"J-" - Analyte was detected but the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to negative bias of associated QC or calibration data or attributable to matrix interference.

"U" - Not detected at or above the reported result.

"UJ" - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample.

"R" - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

"--" - Not Available

"<" - Non-detect result

(D) - Duplicate sample

μg/kg - microgram per kilogram

ESL - Environmental Screening Level

ft bgs - Feet below ground surface

MDL - Method Detection Limit

mg/kg - milligram per kilogram

QC - quality control 

RWQCB - Regional Water Quality Control Board

TPH - Total petroleum hydrocarbons

USEPA - United States Environmental Protection Agency

VOCs - volatile organic compounds

- Gray shading indicates a detection above the comparison criteria.

- VOCs and TPH-gasoline were analyzed by USEPA Method 8260B.

- Only analytes with detections are included in this table.

- Non-detect results are presented with "<" followed by the MDL.

- Results in bold font indicate a detection above the MDL.

OU-2 FS/RAP Page 8 of 8 December 2021



Table 6: Groundwater Elevations in Fill 
Water-Bearing Zone, December 2018 

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Well Name
Screened 
Interval      
(ft bgs)

Date
Top of Casing

Elevation

(ft MSL)[1,2]

Depth to 
Groundwater 

(ft bgs)

Groundwater
Elevation

(ft MSL)[1,2]

KMW-4A 2-11 12/18/2018 10.46 4.66 5.80

KMW-7A 2-11 12/18/2018 13.66 7.92 5.74

LF-3A 4-10 12/18/2018 10.95 5.02 5.93

LF-4A 4-14 12/18/2018 8.32 2.32 6.00

LF-5A 2.5-8 12/18/2018 8.49 2.78 5.71

LF-7A 4-8 12/18/2018 10.65 5.45 5.20

LF-8A 5-10 12/18/2018 9.36 4.03 5.33

MK-1A 3-13 12/18/2018 10.47 4.70 5.77

MK-2A 3-13 12/18/2018 12.81 4.49 8.32

MK-7A 3-10 12/18/2018 10.50 5.36 5.14

MK-8A 5-10 12/18/2018 16.58 10.55 6.03

MW-9A 3-13 12/18/2018 11.26 5.62 5.64

MW-10A 3-13 12/18/2018 9.59 4.89 4.70

MW-11AR 3-13 12/18/2018 14.19 9.61 4.58

MW-13A 3-13 12/18/2018 7.81 3.89 3.92

MW-15A 3-13 12/18/2018 8.67 3.77 4.90

MW-17A 3-13 12/18/2018 8.45 2.56 5.89

Notes:

Abbreviations and Symbols:

bgs - below ground surface

ft - feet

MSL - Mean Sea Level

1. Source: Levine-Fricke, 1990. Supplemental Remedial Investigation Data Study Report , The Bayshore
Railyard, Brisbane, California. 18 July.

2. Elevations were measured during well installation and may have changed since the time of measurement.
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Table 7: Dissolved Metals Concentrations in Fill Groundwater
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample Location
Investigation 

Zone Sample Name Collection Date
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5.0E+02 3.6E+01 -- -- 9.3E+00 1.0E+03 5.0E+01 -- 3.1E+00 8.1E+00 2.5E-02 -- 8.2E+00 5.0E-01 1.9E-01 2.1E+02 -- 8.1E+01

5.0E+04 3.6E+03 -- -- 9.3E+02 1.0E+05 5.0E+03 -- 3.1E+02 8.1E+02 2.5E+00 -- 8.2E+02 5.0E+01 1.9E+01 2.1E+04 -- 8.1E+03

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

DG-N1 1 DG-N1W 12/18/2018 <4.1 12 51 <0.59 <0.21 0.85 <3.7 5 5.1 7.5 <0.10 4.6 8.4 <4.6 <2.0 <3.5 1 <7.4 

DG-N5 1 DG-N5W 1/10/2019 4.4 J 63 220 <0.59 0.56 J 0.78 J <3.7 3.2 13 J <2.2 <0.10 19 2.8 J <4.6 <2.0 <3.5 1.1 J 20
DG-O3 1 DG-O3W 12/18/2018 <4.1 36 40 <0.59 <0.21 0.93 <3.7 1.6 <3.7 6.8 <0.10 7.1 2.1 <4.6 <2.0 <3.5 1.5 <7.4 

DG-P5 1 DG-P5W 1/10/2019 <4.1 56 180 <0.59 <0.21 0.81 J <3.7 1.6 J 5.4 J <2.2 <0.10 10 <1.0 <4.6 <2.0 8.1 J <0.87 <7.4 

DG-Q7 1 DG-Q7W 1/10/2019 <4.1 10 U 980 <0.59 <0.21 1.1 J <3.7 <0.68 <3.7 3.2 J <0.10 <2.9 UJ <1.0 UJ <4.6 <2.0 4.4 J <0.87 27
DG-Q7 (D) 1 DG-Q7 (D)W 1/10/2019 <4.1 4.0 J 1,000 J <0.59 <0.21 1.0 J <3.7 <0.68 <3.7 <2.2 UJ <0.10 2.9 J 1.1 J <4.6 <2.0 <3.5 UJ <0.87 28

DG-R1 1 DG-R1W 12/17/2018 <4.1 26 56 <0.59 0.23 J 0.81 J <3.7 4.6 6.5 J 6.5 <0.10 <2.9 4.1 J <4.6 <2.0 <3.5 1.0 J <7.4 

DG-R5 1 DG-R5W 1/30/2019 5.7 J 57 140 <0.59 <0.21 <0.70 <3.7 2.6 <3.7 <2.2 <0.10 14 1.7 J <4.6 <2.0 <3.5 R <0.87 14 J
DG-S3 1 DG-S3W 12/18/2018 <4.1 24 110 <0.59 <0.21 0.79 <3.7 1.6 <3.7 12 <0.10 8.7 1.4 <4.6 <2.0 <3.5 2 <7.4 

DG-S7 1 DG-S7W 1/10/2019 <4.1 10 U 660 <0.59 <0.21 <0.70 <3.7 <0.68 4.6 J <2.2 <0.10 12 1.5 J <4.6 <2.0 <3.5 <0.87 <7.4 

DG-T1 1 DG-T1W 12/17/2018 <4.1 9.5 J 48 J 1.1 J 0.90 J 2.0 J <3.7 7.5 4.8 J 6.7 <0.10 4.1 J 7.1 J <4.6 <2.0 UJ <3.5 1.6 J <7.4 

DG-T5 1 DG-T5W 1/7/2019 9.2 J 120 310 <0.59 <0.21 <0.70 <3.7 1.5 J 8.0 J 14 <0.10 9.2 J <1.0 <4.6 <2.0 <3.5 3.7 J 9.6 J
DG-U3 1 DG-U3W 12/18/2018 <4.1 36 14 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 5.4 <0.10 11 1.4 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-U3 (D) 1 DG-U3 (D)W 12/18/2018 <4.1 38 15 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 4.3 <0.10 11 1.2 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-U7 1 DG-U7W 1/10/2019 <4.1 17 1,000 <0.59 <0.21 0.73 J <3.7 <0.68 <3.7 <2.2 <0.10 4.0 J <1.0 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-V1 1 DG-V1W 12/17/2018 <4.1 12 49 J 0.61 J 0.41 J 1.4 J <3.7 6.7 <3.7 7.4 <0.10 <2.9 6.4 J <4.6 <2.0 3.7 J <0.87 <7.4 

DG-V5 1 DG-V5W 1/7/2019 12 610 120 <0.59 <0.21 <0.70 <3.7 <0.68 6.1 J 9.2 <0.10 3.7 J <1.0 <4.6 <2.0 <3.5 7.2 J 17 J
DG-V9 1 DG-V9W 1/14/2019 <4.1 3.8 J 330 <0.59 1.2 J 0.92 J <3.7 6.3 7.6 J <2.2 <0.10 <2.9 9.4 J 5.2 J <2.0 4.3 J <0.87 310
DG-W3 1 DG-W3W 12/18/2018 <4.1 16 42 <0.59 <0.21 <0.70 <3.7 4.5 5.6 7.8 <0.10 3.1 4 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-W7 1 DG-W7W 1/30/2019 <4.1 4.3 J 210 <0.59 <0.21 0.89 J <3.7 2.8 <3.7 <2.2 <0.10 <2.9 5.6 J <4.6 <2.0 <3.5 R <0.87 170
DG-X1 1 DG-X1W 12/17/2018 <4.1 11 59 0.59 J 0.72 J 1.7 J <3.7 8.9 4.5 J 7.4 <0.10 5.3 J 9.2 J <4.6 <2.0 <3.5 1.5 J <7.4 

DG-X5 1 DG-X5W 1/7/2019 12 65 260 <0.59 <0.21 1.6 J <3.7 0.96 J 12 J 28 <0.10 11 1.3 J <4.6 <2.0 <3.5 2.7 J 17 J
DG-X9 1 DG-X9W 1/14/2019 <4.1 <2.9 310 <0.59 <0.21 0.75 J <3.7 <0.68 <3.7 <2.2 0.28 <2.9 1.4 J <4.6 <2.0 <3.5 <0.87 20 U
DG-Y3 1 DG-Y3W 12/18/2018 <4.1 24 79 <0.59 <0.21 <0.70 <3.7 9.4 <3.7 9.5 <0.10 <2.9 7 <4.6 <2.0 <3.5 <0.87 8.7
DG-Y7 1 DG-Y7W 1/11/2019 <4.1 10 U 170 <0.59 <0.21 <0.70 <3.7 0.90 J 6.1 J <2.2 <0.10 <2.9 2.0 J <4.6 <2.0 9.5 J <0.87 75
DG-Z5 1 DG-Z5W 1/7/2019 <4.1 22 120 <0.59 <0.21 1.4 J <3.7 5.9 <3.7 9.2 <0.10 7.6 J 3.7 J <4.6 <2.0 <3.5 <0.87 <7.4 

DG-Z9 1 DG-Z9W 1/15/2019 <4.1 4.2 J 390 <0.59 0.47 J 2.1 J <3.7 5.9 4.9 J 5.5 <0.10 13 7.5 J <4.6 <2.0 19 <0.87 170
DG-AA3 1 DG-AA3W 12/18/2018 <4.1 27 310 <0.59 <0.21 1.3 <3.7 12 7.2 9.7 <0.10 4.9 14 <4.6 <2.0 <3.5 1.5 <7.4 

DG-AA7 1 DG-AA7W 1/11/2019 <4.1 11 180 <0.59 <0.21 <0.70 <3.7 1.7 J 8.4 J 4.7 J <0.10 4.9 J 2.1 J <4.6 <2.0 5.5 J <0.87 65
DG-AB5 1 DG-AB5W 1/31/2019 <4.1 39 69 1.2 J 0.88 J 1.2 J <3.7 5.1 5.7 J 8.4 <0.10 5.3 J 3.8 J <4.6 <2.0 UJ <3.5 R <0.87 <7.4 

DG-AB5 (D) 1 DG-AB5 (D)W 1/31/2019 <4.1 49 70 <0.59 UJ <0.21 UJ <0.70 UJ <3.7 4.2 6.5 J 8.2 <0.10 5.6 J 2.4 J <4.6 <2.0 <3.5 R <0.87 <7.4 

DG-AC3 1 DG-AC3W 12/19/2018 <4.1 50 160 <0.59 0.21 3 <3.7 16 6 11 <0.10 5 17 <4.6 <2.0 <3.5 1.7 13
DG-AC7 1 DG-AC7W 1/11/2019 8.0 J 10 U 150 <0.59 0.32 J 1.3 J <3.7 1.4 J 23 <2.2 UJ <0.10 12 2.4 J <4.6 <2.0 4.6 J <0.87 UJ 43

DG-AC7 (D) 1 DG-AC7 (D)W 1/11/2019 5.9 J <2.9 150 <0.59 0.38 J 10 U <3.7 1.9 J 21 7.6 J <0.10 11 2.6 J <4.6 <2.0 <3.5 UJ 0.99 J 39
DG-AD5 1 DG-AD5W 1/7/2019 20 120 210 <0.59 0.43 J 0.96 J <3.7 1.9 J 26 17 <0.10 13 1.2 J <4.6 <2.0 <3.5 <0.87 11 J
DG-AD9 1 DG-AD9W 1/11/2019 <4.1 5.3 J 240 <0.59 0.42 J 10 U <3.7 3.4 6.5 J 25 <0.10 6.1 J 16 <4.6 2.5 J <3.5 <0.87 210
DG-AE3 1 DG-AE3W 12/19/2018 <4.1 120 220 0.75 0.27 4.7 <3.7 12 <3.7 9.6 <0.10 3.2 12 <4.6 <2.0 <3.5 2 8.2
DG-AE7 1 DG-AE7W 1/11/2019 <4.1 10 190 <0.59 <0.21 0.75 J <3.7 2 4.5 J 6.6 <0.10 4.3 J 3.9 J <4.6 <2.0 6.0 J <0.87 18 J
DG-AF5 1 DG-AF5W 1/7/2019 <4.1 130 240 <0.59 1.4 J 0.99 J <3.7 8.4 14 J 14 0.11 J 9.3 J 11 <4.6 <2.0 <3.5 <0.87 130
DG-AG3 1 DG-AG3W 12/19/2018 <4.1 86 150 0.74 <0.21 7.6 <3.7 13 <3.7 <2.2 <0.10 17 19 <4.6 <2.0 6.9 3.1 25
DG-AG7 1 DG-AG7W 1/31/2019 <4.1 9.9 J 230 0.64 J 0.41 J 1.4 J <3.7 3.5 3.8 J 9.6 <0.10 7.2 J 3.1 J <4.6 <2.0 <3.5 R <0.87 27

MW-11AR 1 MW-11ARW 12/18/2018 <2.7 26 65 <0.33 <1.3 <1.5 <3.7 4.8 <1.5 7.8 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

KMW-4A 1 KMW-4AW 12/18/2018 <2.7 43 110 <0.33 <1.3 <1.5 <3.7 12 <1.5 9.2 <0.10 <2.3 12 <7.1 <1.2 <3.5 <0.70 <9.6 

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]
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Table 7: Dissolved Metals Concentrations in Fill Groundwater
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants
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5.0E+02 3.6E+01 -- -- 9.3E+00 1.0E+03 5.0E+01 -- 3.1E+00 8.1E+00 2.5E-02 -- 8.2E+00 5.0E-01 1.9E-01 2.1E+02 -- 8.1E+01

5.0E+04 3.6E+03 -- -- 9.3E+02 1.0E+05 5.0E+03 -- 3.1E+02 8.1E+02 2.5E+00 -- 8.2E+02 5.0E+01 1.9E+01 2.1E+04 -- 8.1E+03

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]

DG-AH5 2 DG-AH5W 1/7/2019 11 18 140 0.67 J <0.21 1.5 J <3.7 4.1 44 8.9 <0.10 24 4.0 J <4.6 <2.0 <3.5 2.7 J <7.4 

DG-AI3 2 DG-AI3W 12/19/2018 <4.1 110 220 <0.59 <0.21 3.4 <3.7 13 4.2 10 <0.10 4 12 <4.6 <2.0 <3.5 2.5 8.6
DG-AI3 (D) 2 DG-AI3 (D)W 12/19/2018 <4.1 110 230 <0.59 <0.21 3.4 <3.7 14 4.6 11 <0.10 3.7 13 <4.6 <2.0 <3.5 2.6 12

DG-AI7 2 DG-AI7W 1/11/2019 <4.1 8.9 J 200 0.68 J 1.0 J 10 U <3.7 2.5 <3.7 9.9 <0.10 4.1 J 2.6 J <4.6 <2.0 <3.5 <0.87 15 J
DG-AJ5 2 DG-AJ5W 1/7/2019 21 J- 180 J 940 J 4.7 4.1 380 J <3.7 77 J 450 J 320 J 0.14 J 14 420 J <4.6 2.0 J <3.5 280 J 540 J
DG-AK3 2 DG-AK3W 12/19/2018 <4.1 110 250 <0.59 0.23 3.1 <3.7 12 32 11 0.22 6.8 17 <4.6 <2.0 <3.5 2.8 <7.4 

DG-AK7 2 DG-AK7W 1/11/2019 <4.1 7.9 J 200 <0.59 0.23 J 10 U <3.7 3.2 3.7 J 11 <0.10 4.9 J 5.2 J <4.6 <2.0 <3.5 <0.87 45
DG-AK7 (D) 2 DG-AK7 (D)W 1/11/2019 <4.1 8.0 J 200 <0.59 <0.21 UJ 10 U <3.7 2.9 <3.7 UJ 11 <0.10 4.1 J 4.0 J <4.6 <2.0 <3.5 <0.87 43

DG-AL5 2 DG-AL5W 1/31/2019 <4.1 160 170 0.61 J <0.21 1.7 J <3.7 6 11 J 11 <0.10 9.7 J 8.3 J <4.6 <2.0 <3.5 R 1.5 J 14 J
DG-AL9 2 DG-AL9W 1/22/2019 <4.1 9.7 J 140 <0.59 <0.21 1.0 J <3.7 1.7 J <3.7 <2.2 <0.10 <2.9 2.0 J <4.6 <2.0 13 <0.87 21
DG-AM3 2 DG-AM3W 12/19/2018 <4.1 110 390 <0.59 <0.21 3.1 <3.7 11 4.6 <2.2 <0.10 5.3 15 <4.6 <2.0 7.3 2.3 20
DG-AM7 2 DG-AM7W 1/11/2019 <4.1 15 280 0.61 J 0.47 J 10 U <3.7 4.3 5.7 J 8.8 <0.10 4.9 J 4.7 J <4.6 2.4 J <3.5 <0.87 23
DG-AN5 2 DG-AN5W 12/20/2018 <4.1 200 160 <0.59 <0.21 2.2 J <3.7 6.4 <3.7 <2.2 <0.10 4.6 J 6.6 J <4.6 <2.0 5.6 J 10 U 21
DG-AN9 2 DG-AN9W 1/21/2019 <4.1 7.1 J 110 <0.59 0.21 J 1.2 J <3.7 3.4 6.1 J 2.7 J <0.10 4.0 J 3.4 J <4.6 <2.0 8.9 J <0.87 55
DG-AO3 2 DG-AO3W 12/19/2018 <4.1 110 150 <0.59 <0.21 4.1 <3.7 9.6 <3.7 12 <0.10 2.9 10 <4.6 <2.0 <3.5 2.3 24
DG-AO7 2 DG-AO7W 1/11/2019 5.3 J 13 290 0.64 J 1.4 J 10 U <3.7 6.1 7.5 J 13 <0.10 8.4 J 7.6 J <4.6 2.8 J <3.5 1.1 J 57
DG-AP5 2 DG-AP5W 12/20/2018 <4.1 89 100 <0.59 <0.21 3.0 J <3.7 7.4 5.5 J <2.2 <0.10 4.4 J 8.0 J <4.6 <2.0 7.6 J 10 U 11 J
DG-AP9 2 DG-AP9W 1/21/2019 4.7 3.9 140 <0.59 0.74 J 1.5 J <3.7 4.2 17 J <2.2 <0.10 4.4 4.8 <4.6 <2.0 <3.5 <0.87 78
DG-AQ3 2 DG-AQ3W 12/19/2018 <4.1 110 270 <0.59 <0.21 2.7 <3.7 12 <3.7 9.3 <0.10 3.5 11 <4.6 <2.0 <3.5 1.9 10
DG-AQ7 2 DG-AQ7W 1/31/2019 <4.1 34 82 <0.59 0.21 J 1.8 J <3.7 6.5 12 J 16 0.19 J <2.9 8.6 J <4.6 <2.0 <3.5 R <0.87 51
DG-AR5 2 DG-AR5W 12/20/2018 <4.1 70 190 <0.59 <0.21 2.9 J <3.7 9 9.7 J <2.2 <0.10 3.2 J 7.8 J 4.9 J <2.0 8.1 J 10 U <7.4 

DG-AR9 2 DG-AR9W 1/11/2019 <4.1 12 120 <0.59 <0.21 10 U <3.7 5.2 15 J 7.8 <0.10 7.4 J 5.5 J <4.6 2.1 J <3.5 <0.87 UJ 59
DG-AR9 (D) 2 DG-AR9 (D)W 1/11/2019 <4.1 11 140 <0.59 <0.21 10 U <3.7 5.5 15 J 6.8 <0.10 7.4 J 5.7 J <4.6 2.4 J <3.5 0.88 J 59

DG-AS3 2 DG-AS3W 12/20/2018 <4.1 52 210 <0.59 <0.21 1.8 J <3.7 5.8 <3.7 <2.2 <0.10 3.2 J 6.4 J <4.6 UJ <2.0 6.5 J 10 U <7.4 

DG-AT5 2 DG-AT5W 12/20/2018 <4.1 19 190 <0.59 0.30 J 1.1 J <3.7 4.8 32 <2.2 <0.10 4.2 J 4.5 J <4.6 <2.0 <3.5 10 U 60
DG-AU3 2 DG-AU3W 12/20/2018 9.0 J 100 120 <0.59 <0.21 <0.70 <3.7 2.4 7.7 J <2.2 <0.10 15 2.8 J <4.6 <2.0 <3.5 10 U 14 J
DG-AU7 2 DG-AU7W 1/11/2019 <4.1 61 98 <0.59 <0.21 1.1 J <3.7 3.6 16 J 3.7 J <0.10 3.5 J 3.6 J 20 U <2.0 6.2 J <0.87 52

DG-AU7 (D) 2 DG-AU7 (D)W 1/11/2019 <4.1 57 95 <0.59 <0.21 10 U <3.7 4.2 12 J 11 J <0.10 3.0 J 4.5 J <4.6 <2.0 <3.5 UJ <0.87 45
DG-AV5 2 DG-AV5W 12/20/2018 50 4,300 62 <0.59 0.25 J 6.1 J <3.7 6.5 8.6 J 7.8 <0.10 6.2 J 11 <4.6 <2.0 43 10 U 15 J
DG-AW3 2 DG-AW3W 1/31/2019 <4.1 67 180 <0.59 <0.21 1.4 J <3.7 7.9 6.0 J 9.9 <0.10 5.0 J 7.9 J <4.6 <2.0 <3.5 R 1.9 J <7.4 

DG-AY3 2 DG-AY3W 2/1/2019 <4.1 38 85 <0.59 <0.21 5.3 J 5.8 J 4.3 13 J 11 <0.10 5.2 J 3.1 J <4.6 <2.0 <3.5 R 2.1 J <7.4 

LF-5A 2 LF-5AW 12/19/2018 <2.7 <2.6 720 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

MW-10A 2 MW-10AW 12/19/2018 <2.7 64 93 J <0.33 <1.3 <1.5 <3.7 4.3 <1.5 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

KMW-7A 2 KMW-7AW 12/19/2018 <2.7 41 170 <0.33 <1.3 <1.5 <3.7 8.7 <1.5 <2.3 <0.10 <2.3 11 <7.1 <1.2 <3.5 <0.70 <9.6 

DG-N9 3 DG-N9W 1/14/2019 <4.1 42 67 <0.59 <0.21 1.0 J <3.7 0.87 J 4.9 J <2.2 <0.10 <2.9 1.6 J 7.2 J <2.0 <3.5 1.1 J <7.4 

DG-N13 3 DG-N13W 1/11/2019 4.9 J 10 U 38 J <0.59 <0.21 0.98 J <3.7 0.93 J 5.7 J <2.2 <0.10 5.8 J 1.7 J <4.6 <2.0 3.6 J <0.87 <7.4 

DG-N13 (D) 3 DG-N13 (D)W 1/11/2019 <4.1 UJ 10 U 37 J <0.59 <0.21 1.7 J <3.7 1.2 J 6.3 J <2.2 <0.10 5.3 J 1.5 J <4.6 <2.0 <3.5 UJ <0.87 <7.4 

DG-O7 3 DG-O7W 1/10/2019 <4.1 10 U 75 <0.59 <0.21 1.9 J <3.7 1.0 J 3.8 J <2.2 <0.10 3.7 J 1.1 J <4.6 <2.0 9.6 J 1.2 J <7.4 

DG-O11 3 DG-O11W 1/14/2019 <4.1 11 50 U <0.59 <0.21 2.0 J <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 1.2 J <4.6 <2.0 <3.5 6.2 J <7.4 

DG-O15 3 DG-O15W 1/11/2019 <4.1 68 110 <0.59 <0.21 0.85 J <3.7 2.9 4.4 J <2.2 0.14 J 6.9 J 10 <4.6 <2.0 <3.5 3.1 J <7.4 

DG-P13 3 DG-P13W 1/11/2019 6.6 J 10 U 42 J <0.59 <0.21 <0.70 <3.7 <0.68 5.8 J <2.2 <0.10 6.1 J <1.0 <4.6 <2.0 <3.5 3.5 J <7.4 

DG-Q11 3 DG-Q11W 1/15/2019 4.6 J 12 48 J <0.59 <0.21 1.4 J <3.7 0.90 J <3.7 <2.2 <0.10 4.8 J <1.0 <4.6 <2.0 8.1 J <0.87 UJ <7.4 

DG-Q11 (D) 3 DG-Q11 (D)W 1/15/2019 <4.1 UJ 12 44 J <0.59 <0.21 1.6 J <3.7 0.77 J <3.7 <2.2 <0.10 4.9 J <1.0 <4.6 <2.0 5.8 J 1.0 J <7.4 

OU-2 FS/RAP Page 2 of 4 December 2021
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5.0E+02 3.6E+01 -- -- 9.3E+00 1.0E+03 5.0E+01 -- 3.1E+00 8.1E+00 2.5E-02 -- 8.2E+00 5.0E-01 1.9E-01 2.1E+02 -- 8.1E+01

5.0E+04 3.6E+03 -- -- 9.3E+02 1.0E+05 5.0E+03 -- 3.1E+02 8.1E+02 2.5E+00 -- 8.2E+02 5.0E+01 1.9E+01 2.1E+04 -- 8.1E+03

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]

DG-Q15 3 DG-Q15W 1/11/2019 <4.1 12 88 <0.59 <0.21 1.6 J <3.7 17 7.1 J <2.2 <0.10 5.7 J 23 <4.6 <2.0 <3.5 3.3 J <7.4 

DG-R9 3 DG-R9W 1/25/2019 <4.1 65 62 <0.59 0.25 J 1.7 J <3.7 <0.68 <3.7 <2.2 0.12 J 43 2.9 J <4.6 <2.0 <3.5 <0.87 <7.4 

DG-R13 3 DG-R13W 1/29/2019 5.5 J 6.9 J 24 J <0.59 <0.21 1.0 J <3.7 <0.68 <3.7 <2.2 <0.10 4.4 J <1.0 <4.6 <2.0 <3.5 R 0.91 J <7.4 

DG-S11 3 DG-S11W 1/15/2019 6.5 J 5.5 J 50 0.83 J 0.72 J <0.70 <3.7 3 <3.7 9 <0.10 12 2.7 J <4.6 <2.0 <3.5 2.2 J <7.4 

DG-S15 3 DG-S15W 1/11/2019 <4.1 10 U 38 J <0.59 <0.21 <0.70 <3.7 0.73 J 4.9 J <2.2 <0.10 5.3 J <1.0 <4.6 <2.0 <3.5 1.3 J <7.4 

DG-S15 (D) 3 DG-S15 (D)W 1/11/2019 <4.1 10 U 38 J <0.59 <0.21 <0.70 <3.7 1.0 J 4.2 J <2.2 <0.10 5.5 J <1.0 <4.6 <2.0 <3.5 1.9 J <7.4 

DG-T9 3 DG-T9W 1/14/2019 <4.1 16 690 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 5.7 J <1.0 5.6 J <2.0 <3.5 <0.87 20 U
DG-T13 3 DG-T13W 1/15/2019 <4.1 8.4 J 92 <0.59 <0.21 1.0 J <3.7 <0.68 <3.7 <2.2 <0.10 17 <1.0 <4.6 <2.0 4.4 J <0.87 <7.4 

DG-U11 3 DG-U11W 1/15/2019 <4.1 31 87 <0.59 <0.21 0.86 J <3.7 0.68 J <3.7 <2.2 <0.10 3.4 J <1.0 <4.6 <2.0 6.4 J 1.3 J <7.4 

DG-U15 3 DG-U15W 1/28/2019 <4.1 3.8 J 49 J <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 0.23 3.8 J 1.7 J <4.6 <2.0 <3.5 R <0.87 <7.4 

DG-V13 3 DG-V13W 1/15/2019 <4.1 4.4 J 47 J <0.59 <0.21 0.88 J <3.7 <0.68 8.2 J <2.2 <0.10 <2.9 1.7 J <4.6 <2.0 <3.5 1.5 J 7.8 J
DG-V17 3 DG-V17W 1/28/2019 5.5 J <2.9 61 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 5.8 J <1.0 6.9 J <2.0 <3.5 R <0.87 <7.4 

MW-9A 3 MW-9AW 12/18/2018 <2.7 <2.6 93 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 13 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

LF-3A 3 LF-3AW 12/18/2018 <2.7 <2.6 47 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 12 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

LF-3A (D) 3 LF-3A (D)W 12/18/2018 <2.7 <2.6 48 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 14 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

DG-W15 4 DG-W15W 1/29/2019 <4.1 4.2 J 48 J <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 7.7 J <1.0 <4.6 <2.0 <3.5 R <0.87 <7.4 

DG-X13 4 DG-X13W 1/25/2019 <4.1 <2.9 110 <0.59 <0.21 1.1 J <3.7 <0.68 <3.7 <2.2 <0.10 3.6 J <1.0 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-X17 4 DG-X17W 1/28/2019 6.0 J 3.8 J 52 <0.59 <0.21 <0.70 <3.7 <0.68 4.7 J <2.2 <0.10 3.5 J <1.0 <4.6 <2.0 <3.5 R 1.5 J <7.4 

DG-Y11 4 DG-Y11W 1/22/2019 <4.1 4.1 J 910 <0.59 <0.21 2.3 J <3.7 4.5 6.8 J <2.2 <0.10 <2.9 100 <4.6 <2.0 <3.5 2.2 J 57
DG-Y15 4 DG-Y15W 2/1/2019 <4.1 <2.9 50 U <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 7.4 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 R <0.87 <7.4 

DG-Y19 4 DG-Y19W 1/28/2019 <4.1 20 390 <0.59 <0.21 3.9 J <3.7 <0.68 20 59 <0.10 <2.9 2.0 J <4.6 <2.0 <3.5 R 3.7 J 27
DG-Z17 4 DG-Z17W 1/28/2019 <4.1 <2.9 96 J 0.82 0.45 1.0 J <3.7 0.68 <3.7 8.8 <0.10 2.9 J 1.3 J <4.6 <2.0 <3.5 R 1.5 <7.4 

DG-AA11 4 DG-AA11W 1/30/2019 4.3 J 3.5 J 110 0.65 J <0.21 1.4 J <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 R 0.99 J <7.4 

DG-AA15 4 DG-AA15W 1/25/2019 <4.1 <2.9 66 <0.59 <0.21 1.6 J <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-AA19 4 DG-AA19W 1/25/2019 <4.1 17 1,700 <0.59 <0.21 1.3 J <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-AB13 4 DG-AB13W 1/25/2019 <4.1 4.2 J 280 <0.59 <0.21 0.91 J <3.7 0.83 J <3.7 <2.2 <0.10 <2.9 3.1 J <4.6 <2.0 <3.5 0.89 J 9.8 J
DG-AB13 (D) 4 DG-AB13 (D)W 1/25/2019 <4.1 5.3 J 290 <0.59 <0.21 <0.70 UJ <3.7 <0.68 UJ <3.7 <2.2 <0.10 <2.9 <1.0 UJ <4.6 <2.0 <3.5 <0.87 UJ 8.6 J

DG-AD13 4 DG-AD13W 2/1/2019 <4.1 13 770 <0.59 <0.21 1.7 J 48 2.5 <3.7 UJ 8.8 J <0.10 5.3 J 24 <4.6 <2.0 <14 20 <7.4 UJ

DG-AD13 (D) 4 DG-AD13 (D)W 2/1/2019 <4.1 12 890 <0.59 <0.21 1.9 J 47 2.8 6.0 J 15 J <0.10 5.9 J 29 <4.6 <2.0 7.8 R 20 11 J
DG-AE11 4 DG-AE11W 1/22/2019 <4.1 27 1,200 <0.59 <0.21 0.77 J <3.7 <0.68 <3.7 <2.2 <0.10 5.3 J 7.6 J <4.6 <2.0 6.0 J <0.87 <7.4 

DG-AG11 4 DG-AG11W 1/22/2019 <4.1 28 1,900 <0.59 <0.21 1.1 J <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 1.8 J <4.6 <2.0 <3.5 <0.87 <7.4 

DG-AH13 4 DG-AH13W 1/29/2019 <4.1 4.7 J 110 <0.59 <0.21 2.0 J <3.7 3.7 4.7 J <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 R 4.2 J <7.4 

DG-AJ13 4 DG-AJ13W 1/29/2019 <4.1 9.8 J 1,300 <0.59 <0.21 1.2 J <3.7 0.87 J <3.7 <2.2 <0.10 3.5 J 1.2 J <4.6 <2.0 <3.5 R 1.1 J 41
DG-AK11 4 DG-AK11W 1/29/2019 <4.1 12 1,700 <0.59 <0.21 1.4 J <3.7 <0.68 <3.7 <2.2 <0.10 8.6 J <1.0 <4.6 <2.0 <3.5 R <0.87 <7.4 

DG-AL13 4 DG-AL13W 1/29/2019 5.7 J 18 870 <0.59 <0.21 1.4 J <3.7 1.3 J 6.6 J <2.2 <0.10 4.0 J 1.8 J <4.6 <2.0 <3.5 R <0.87 56
DG-AN13 4 DG-AN13W 2/1/2019 <4.1 4.1 J 82 <0.59 <0.21 <0.70 <3.7 1.3 J 9.4 J 29 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 R <0.87 <7.4 

MW-15A 4 MW-15AW 12/18/2018 <2.7 <2.6 550 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 16 <0.10 <2.3 42 <7.1 <1.2 <3.5 <0.70 <9.6 

MW-17A 4 MW-17AW 12/18/2018 <2.7 <2.6 97 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 8.5 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

MW-17A (D) 4 MW-17A (D)W 12/18/2018 <2.7 <2.6 100 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 11 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

LF-4A 4 LF-4AW 12/18/2018 <2.7 390 2,400 <0.33 <1.3 <1.5 12 <1.2 74 30 <0.10 <2.3 48 <7.1 <1.2 <3.5 <0.70 <9.6 

LF-8A 4 LF-8AW 12/19/2018 <2.7 13 1,800 <0.33 <1.3 <1.5 14 <1.2 <1.5 9.4 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

DG-AQ11 5 DG-AQ11W 1/31/2019 <4.1 4.1 J 570 0.59 J <0.21 <0.70 <3.7 1.8 J <3.7 9.1 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 R <0.87 12 J
DG-AT9 5 DG-AT9W 1/31/2019 <4.1 <2.9 500 <0.59 0.22 J <0.70 <3.7 3.5 8.5 J 17 <0.10 <2.9 6.8 J <4.6 <2.0 <3.5 R <0.87 380
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Table 7: Dissolved Metals Concentrations in Fill Groundwater
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Sample Location
Investigation 

Zone Sample Name Collection Date
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5.0E+02 3.6E+01 -- -- 9.3E+00 1.0E+03 5.0E+01 -- 3.1E+00 8.1E+00 2.5E-02 -- 8.2E+00 5.0E-01 1.9E-01 2.1E+02 -- 8.1E+01

5.0E+04 3.6E+03 -- -- 9.3E+02 1.0E+05 5.0E+03 -- 3.1E+02 8.1E+02 2.5E+00 -- 8.2E+02 5.0E+01 1.9E+01 2.1E+04 -- 8.1E+03

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]

DG-AV9 5 DG-AV9W 2/1/2019 <4.1 4.0 J 110 <0.59 1.2 J 0.88 J <3.7 2.9 15 J 28 <0.10 <2.9 12 <4.6 <2.0 <3.5 R <0.87 430
DG-AX5 5 DG-AX5W 12/20/2018 <4.1 14 110 <0.59 <0.21 1.5 J <3.7 2.1 <3.7 <2.2 <0.10 8.9 J 2.2 J 5.7 J <2.0 6.8 J 10 U <7.4 

MK-7A 5 MK-7AW 12/19/2018 <2.7 <2.6 320 <0.33 <1.3 <1.5 <3.7 2.1 25 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 88
LF-7A 5 LF-7AW 12/19/2018 <2.7 <2.6 580 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 55
MK-8A 5 MK-8AW 12/19/2018 <2.7 <2.6 52 <0.33 <1.3 <1.5 <3.7 <1.2 23 <2.3 <0.10 <2.3 19 <7.1 <1.2 <3.5 <0.70 670

DG-AB17 6 DG-AB17W 1/25/2019 <4.1 <2.9 110 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4 

DG-AC15 6 DG-AC15W 2/1/2019 <4.1 64 1,900 <0.59 <0.21 <0.70 <3.7 1.4 J 3.7 J 9.3 <0.10 <2.9 1.3 J <4.6 <2.0 <3.5 R <0.87 <7.4 

DG-AD17 6 DG-AD17W 1/25/2019 <4.1 13 310 <0.59 <0.21 <0.70 <3.7 3.3 <3.7 <2.2 <0.10 12 7.2 J <4.6 <2.0 <3.5 <0.87 <7.4 

DG-AG15 6 DG-AG15W 1/24/2019 <4.1 7.5 J 220 <0.59 <0.21 2.3 J <3.7 4.2 <3.7 <2.2 0.15 J <2.9 4.9 J <4.6 <2.0 <3.5 R 3.1 J <7.4 

DG-AI15 6 DG-AI15W 1/25/2019 <4.1 16 250 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 6.9 J <4.6 <2.0 <3.5 <0.87 7.4 J
DG-AK15 6 DG-AK15W 1/24/2019 <4.1 9.2 J 290 <0.59 <0.21 3.0 J <3.7 5.8 5.5 J <2.2 <0.10 7.0 J 2.0 J <4.6 <2.0 <3.5 R 2.4 J <7.4 

DG-AM15 6 DG-AM15W 1/24/2019 <4.1 2.9 J 50 U <0.59 <0.21 1.5 J <3.7 <0.68 3.9 J <2.2 <0.10 4.4 J 1.1 J <4.6 <2.0 <3.5 R 2.3 J <7.4 

DG-AS11 6 DG-AS11W 1/31/2019 <4.1 <2.9 250 0.60 J 0.41 J <0.70 <3.7 1.2 J 21 16 <0.10 <2.9 4.6 J <4.6 <2.0 <3.5 R <0.87 220
DG-AW11 6 DG-AW11W 1/24/2019 <4.1 <2.9 UJ 50 UJ <0.59 <0.21 1.2 J <3.7 <0.68 4.6 J <2.2 <0.10 5.1 J 1.1 J <4.6 <2.0 <3.5 R 2.6 J <7.4 

DG-AW11 (D) 6 DG-AW11 (D)W 1/24/2019 <4.1 4.5 J 70 J <0.59 <0.21 1.8 J <3.7 <0.68 <3.7 UJ <2.2 <0.10 <2.9 UJ <1.0 UJ <4.6 <2.0 <3.5 R <0.87 UJ <7.4 
MW-13A 6 MW-13AW 12/18/2018 <2.7 <2.6 96 <0.33 <1.3 <1.5 <3.7 3.3 <1.5 8.8 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6 

Notes:

- Metals were analyzed by USEPA Methods 6010B, 7196, and 7471A.

- Non-detect results are presented with "<" followed by the MDL.

- Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

"J" - Analyte was detected but the associated numerical value is the approximate concentration.

"J+" - Analyte was detected but the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to positive bias of associated QC or calibration data or attributable to matrix interference.

"J-" - Analyte was detected but the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to negative bias of associated QC or calibration data or attributable to matrix interference.

"U" - Not detected at or above the reported result.

"UJ" - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample.

"R" - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

"--" - Not Available

"<" - Non-detect result

(D) - Duplicate sample

μg/L - microgram per liter

ESL - Environmental Screening Level

MDL - Method Detection Limit

QC - quality control 

RWQCB - Regional Water Quality Control Board

USEPA - United States Environmental Protection Agency

- Gray shading indicates a detection above the comparison criteria.

1. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Aquatic Habitat Goal Levels (Table GW-2): Saltwater Ecotoxicity.

2. Site specific screening level is the saltwater ecotoxicity ESL with a 100-fold attenuation factor.
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Table 8: Polynuclear Aromatic Hydrocarbons and TPH as
Diesel and Motor Oil Concentrations in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Investigation 

Zone Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 4.6E+00 1.5E+01 6.4E+02 --

1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 8.0E+02 1.5E+03 1.5E+03 1.5E+03 4.6E+02 1.5E+03 6.4E+04 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
DG-N1 DG-N1W 1 12/18/2018 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.2 <0.10 130 <96 
DG-N5 DG-N5W 1 1/10/2019 <0.11 <0.11 0.26 0.24 0.35 0.20 J 0.16 J 0.24 <0.11 0.46 <0.11 0.19 J 0.11 J 0.21 0.46 140 J <0.25 
DG-O3 DG-O3W 1 12/18/2018 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <110 <110 
DG-P5 DG-P5W 1 1/10/2019 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <99 <99 
DG-Q7 DG-Q7W 1 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 150 J 160 J

DG-Q7 (D) DG-Q7 (D)W 1 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 130 J 110 J
DG-R1 DG-R1W 1 12/17/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.14 J 200 J 130 J
DG-R5 DG-R5W 1 1/30/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.32 <0.10 0.14 J 0.41 0.12 J 220 J 120 J
DG-S3 DG-S3W 1 12/18/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.11 <0.099 1,200 1,700
DG-S7 DG-S7W 1 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <98 <98 
DG-T1 DG-T1W 1 12/17/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.15 J 0.23 270 J 160 J
DG-T5 DG-T5W 1 1/7/2019 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 330 J <100 
DG-U3 DG-U3W 1 12/18/2018 <0.20 0.36 <0.20 0.26 0.46 0.24 <0.20 0.46 <0.20 0.73 <0.20 <0.20 1.5 1.5 0.77 1,000 2,600

DG-U3 (D) DG-U3 (D)W 1 12/18/2018 <0.20 0.34 <0.20 0.23 0.46 0.21 <0.20 0.43 <0.20 0.64 <0.20 <0.20 0.87 1.1 0.67 310 750
DG-U7 DG-U7W 1 1/10/2019 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <100 <100 
DG-V1 DG-V1W 1 12/17/2018 <0.099 <0.099 <0.099 <0.099 UJ 0.13 J 0.13 J <0.099 UJ <0.099 <0.099 UJ 0.11 J <0.099 <0.099 UJ <0.099 0.11 J 0.51 3,200 3,300
DG-V5 DG-V5W 1 1/7/2019 <0.099 UJ <0.099 UJ <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 UJ <0.099 UJ <0.099 <0.099 <0.099 UJ <0.099 UJ <100 <100 
DG-V9 DG-V9W 1 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <110 <110 
DG-W3 DG-W3W 1 12/18/2018 <0.10 0.16 0.18 0.26 0.29 0.24 <0.10 0.22 <0.10 1.3 <0.10 0.17 <0.10 0.48 1.4 170 130
DG-W7 DG-W7W 1 1/30/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <100 <100 
DG-X1 DG-X1W 1 12/17/2018 <0.099 <0.099 0.12 J 0.51 0.47 0.88 0.14 J 0.19 J <0.099 0.32 <0.099 0.64 <0.099 0.23 0.69 290 J 160 J
DG-X5 DG-X5W 1 1/7/2019 0.29 J 0.37 J 0.89 1.3 1.3 1.2 0.53 0.95 <0.20 1.6 <0.20 0.89 0.25 J 1.1 2.1 <100 --
DG-X9 DG-X9W 1 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <100 <100 
DG-Y3 DG-Y3W 1 12/18/2018 <0.10 0.15 0.29 0.72 0.76 0.78 0.24 0.41 <0.10 1.2 <0.10 0.63 0.16 0.53 1.5 240 180
DG-Y7 DG-Y7W 1 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <100 <100 
DG-Z5 DG-Z5W 1 1/7/2019 0.12 J 0.15 J 0.26 0.83 0.83 1.1 0.29 0.38 <0.099 0.75 <0.099 0.79 0.38 0.28 0.96 <110 <110 
DG-Z9 DG-Z9W 1 1/15/2019 <0.11 <0.11 <0.11 0.16 J 0.24 0.42 <0.11 0.17 J <0.11 0.37 <0.11 0.25 <0.11 0.13 J 0.41 140 J 240 J

DG-AA3 DG-AA3W 1 12/18/2018 <0.10 <0.10 <0.10 0.11 0.16 0.1 <0.10 0.11 <0.10 0.19 <0.10 <0.10 <0.10 0.19 0.27 280 210
DG-AA7 DG-AA7W 1 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 120 J 130 J
DG-AB5 DG-AB5W 1 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 160 J 110 J

DG-AB5 (D) DG-AB5 (D)W 1 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 150 J 110 J
DG-AC3 DG-AC3W 1 12/19/2018 <0.10 <0.10 0.16 0.36 0.38 0.5 0.11 0.23 <0.10 0.46 <0.10 0.4 <0.10 0.16 0.7 340 240
DG-AC7 DG-AC7W 1 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 110 J 140 J

DG-AC7 (D) DG-AC7 (D)W 1 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <100 UJ <100 UJ
DG-AD5 DG-AD5W 1 1/7/2019 <0.099 0.14 J 0.5 1.3 1.3 1.4 0.32 0.7 <0.099 2.9 <0.099 1 0.13 J 0.15 J 2.7 120 J 120 J

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]
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Table 8: Polynuclear Aromatic Hydrocarbons and TPH as
Diesel and Motor Oil Concentrations in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Investigation 

Zone Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 4.6E+00 1.5E+01 6.4E+02 --

1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 8.0E+02 1.5E+03 1.5E+03 1.5E+03 4.6E+02 1.5E+03 6.4E+04 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]

DG-AD9 DG-AD9W 1 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 650 570
DG-AE3 DG-AE3W 1 12/19/2018 <0.10 <0.10 0.12 0.19 0.22 0.24 <0.10 0.15 <0.10 0.31 <0.10 0.19 <0.10 0.18 0.39 310 180
DG-AE7 DG-AE7W 1 1/11/2019 <0.11 <0.11 0.22 0.25 0.3 0.26 0.14 J 0.18 J <0.11 0.47 <0.11 0.22 <0.11 0.14 J 0.42 230 J 190 J
DG-AF5 DG-AF5W 1 1/7/2019 <0.10 0.13 J 0.29 0.45 0.49 0.47 0.19 J 0.36 <0.10 0.69 <0.10 0.38 0.11 J 0.36 0.89 130 J <110 
DG-AG3 DG-AG3W 1 12/19/2018 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 2,200 2,900
DG-AG7 DG-AG7W 1 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 180 J 130 J

MW-11AR MW-11ARW 1 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.30 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.32 <0.30 190 210
KMW-4A KMW-4AW 1 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.46 <0.37 <0.95 <0.32 <0.30 450 240
DG-AH5 DG-AH5W 2 1/7/2019 <0.099 <0.099 <0.099 <0.099 0.12 J 0.11 J <0.099 <0.099 <0.099 0.17 J <0.099 <0.099 <0.099 0.14 J 0.23 <100 <100 
DG-AI3 DG-AI3W 2 12/19/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 780 620

DG-AI3 (D) DG-AI3 (D)W 2 12/19/2018 0.13 0.17 0.12 0.2 0.29 0.28 0.098 0.19 <0.096 0.46 <0.096 0.2 0.32 0.36 0.69 640 500
DG-AI7 DG-AI7W 2 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 0.13 J <0.11 <0.11 <0.11 0.15 J <0.11 <0.11 <0.11 <0.11 0.16 J 310 J --
DG-AJ5 DG-AJ5W 2 1/7/2019 0.30 J 0.29 J 0.8 1.7 2 2.5 0.57 1.2 <0.20 3.7 <0.20 1.9 0.83 1.2 3.6 240 J <110 
DG-AK3 DG-AK3W 2 12/19/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.11 <0.099 <0.099 <0.099 0.15 0.13 500 380
DG-AK7 DG-AK7W 2 1/11/2019 <0.11 <0.11 <0.11 0.12 J 0.16 J 0.24 J <0.11 0.11 J <0.11 0.21 J <0.11 0.16 J <0.11 <0.11 0.23 J 170 J 120 J

DG-AK7 (D) DG-AK7 (D)W 2 1/11/2019 <0.11 <0.11 <0.11 <0.11 UJ <0.11 UJ <0.11 UJ <0.11 <0.11 UJ <0.11 <0.11 UJ <0.11 <0.11 UJ <0.11 <0.11 <0.11 UJ 160 J 100 J
DG-AL5 DG-AL5W 2 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 460 J 350 J
DG-AL9 DG-AL9W 2 1/22/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 130 J --
DG-AM3 DG-AM3W 2 12/19/2018 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 400 190
DG-AM7 DG-AM7W 2 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.14 J <0.11 <0.11 <0.11 <0.11 0.15 J 180 J --
DG-AN5 DG-AN5W 2 12/20/2018 <0.099 <0.099 0.33 0.46 0.65 0.44 0.21 0.41 <0.099 0.7 <0.099 0.38 0.11 J 0.47 0.69 290 J 120 J
DG-AN9 DG-AN9W 2 1/21/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 150 J <110 
DG-AO3 DG-AO3W 2 12/19/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 5,300 4,200
DG-AO7 DG-AO7W 2 1/11/2019 <0.10 <0.10 <0.10 <0.10 0.10 J <0.10 <0.10 <0.10 <0.10 0.11 J <0.10 <0.10 <0.10 <0.10 0.13 J 200 J 150 J
DG-AP5 DG-AP5W 2 12/20/2018 <0.099 <0.099 <0.099 0.11 J 0.16 J <0.099 <0.099 0.12 J <0.099 0.22 <0.099 <0.099 <0.099 0.15 J 0.22 330 J 250 J
DG-AP9 DG-AP9W 2 1/21/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 130 J <110 
DG-AQ3 DG-AQ3W 2 12/19/2018 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 480 350
DG-AQ7 DG-AQ7W 2 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 280 J --
DG-AR5 DG-AR5W 2 12/20/2018 <0.098 <0.098 0.10 J 0.11 J 0.13 J <0.098 <0.098 0.10 J <0.098 0.17 J <0.098 <0.098 <0.098 0.12 J 0.19 J 990 220 J
DG-AR9 DG-AR9W 2 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.20 J <0.11 <0.11 <0.11 <0.11 0.23 J 180 J 160 J

DG-AR9 (D) DG-AR9 (D)W 2 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 UJ <0.11 <0.11 <0.11 <0.11 <0.11 UJ 150 J --
DG-AS3 DG-AS3W 2 12/20/2018 0.4 0.18 J 1.1 2.1 2.2 1.2 0.71 1.8 0.3 1.2 <0.10 0.99 0.55 0.63 2.8 3,200 2,500

DG-AS3 (D) DG-AS3 (D)W 2 12/20/2018 0.38 0.19 J 1.2 2 2.2 1.1 0.77 1.8 0.23 1.2 <0.10 0.99 0.41 0.59 2.8 2,400 1,900
DG-AS7 DG-AS7W 2 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 150 J <110 
DG-AT5 DG-AT5W 2 12/20/2018 0.19 J 0.18 J 0.78 0.84 0.93 0.55 0.38 0.84 0.16 J 1.1 <0.10 0.55 <0.10 R 0.52 1.3 240 J 220 J
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Table 8: Polynuclear Aromatic Hydrocarbons and TPH as
Diesel and Motor Oil Concentrations in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Investigation 

Zone Collection Date

A
ce

na
ph

th
yl

en
e

A
nt

hr
ac

en
e

B
en

zo
(a

)a
nt

hr
ac

en
e

B
en

zo
(a

)p
yr

en
e

B
en

zo
(b

)f
lu

or
an

th
en

e

B
en

zo
(g

,h
,i)

pe
ry

le
ne

B
en

zo
(k

)f
lu

or
an

th
en

e

C
hr

ys
en

e

D
ib

en
zo

(a
,h

)a
nt

hr
ac

en
e

F
lu

or
an

th
en

e

F
lu

or
en

e

In
de

no
(1

,2
,3

-c
d)

py
re

ne

N
ap

ht
ha

le
ne

P
he

na
nt

hr
en

e

P
yr

en
e

T
P

H
-D

ie
se

l (
C

10
-C

28
)

T
P

H
-M

ot
or

 O
il 

(C
24

-C
36

)

1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 4.6E+00 1.5E+01 6.4E+02 --

1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 8.0E+02 1.5E+03 1.5E+03 1.5E+03 4.6E+02 1.5E+03 6.4E+04 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]

DG-AU3 DG-AU3W 2 12/20/2018 0.29 0.18 J 0.82 1.2 1.4 0.77 0.43 1.1 0.17 J 1.1 0.14 J 0.65 0.79 0.88 1.7 250 J 250 J
DG-AU7 DG-AU7W 2 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 150 J <110 UJ

DG-AU7 (D) DG-AU7 (D)W 2 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 160 J 110 J
DG-AV5 DG-AV5W 2 12/20/2018 0.11 J 0.34 0.19 J 0.2 0.33 0.19 J <0.10 0.24 <0.10 0.67 <0.10 0.12 J 0.19 J 0.3 0.6 210 J --
DG-AW3 DG-AW3W 2 1/31/2019 0.6 0.33 0.99 1.9 2 1.6 0.62 1.7 0.31 1.2 <0.10 1.2 1.1 0.59 2.5 310 J 210 J
DG-AY3 DG-AY3W 2 2/1/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 540 530

LF-5A LF-5AW 2 12/19/2018 <0.41 <0.28 <0.62 <0.96 <0.33 <0.36 <0.30 <0.96 <0.38 <0.96 <0.47 <0.37 <0.96 <0.33 <0.30 420 400
MW-10A MW-10AW 2 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.36 <0.30 <0.97 <0.39 <0.97 <0.47 <0.38 <0.97 <0.33 <0.31 230 150
KMW-7A KMW-7AW 2 12/19/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.46 <0.37 <0.95 <0.32 <0.30 350 230

DG-N9 DG-N9W 3 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.11 J <0.11 <0.11 <0.11 <0.11 0.20 J 120 J 130 J
DG-N13 DG-N13W 3 1/11/2019 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 UJ <0.099 <0.099 UJ <0.099 UJ <0.099 <0.099 UJ <0.099 UJ <0.099 UJ <100 <100 

DG-N13 (D) DG-N13 (D)W 3 1/11/2019 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 0.11 J <0.097 0.13 J 0.12 J <0.097 0.35 J 0.54 J 0.18 J <110 <110 
DG-O7 DG-O7W 3 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 J <0.10 <0.10 <0.10 <0.10 0.12 J 1,200 1,100
DG-O11 DG-O11W 3 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.12 J <110 <110 
DG-O15 DG-O15W 3 1/11/2019 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 480 U 480 U
DG-P13 DG-P13W 3 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <110 UJ <110 UJ
DG-Q11 DG-Q11W 3 1/15/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 340 J 410 J

DG-Q11 (D) DG-Q11 (D)W 3 1/15/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 980 J 1,400 J
DG-Q15 DG-Q15W 3 1/11/2019 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 0.11 J <0.097 <0.097 <0.097 <0.097 0.16 J 0.34 <0.097 480 U 480 U
DG-R9 DG-R9W 3 1/25/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 170 J <100 
DG-R13 DG-R13W 3 1/29/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 170 J 160 J
DG-S11 DG-S11W 3 1/15/2019 <0.22 <0.22 <0.22 0.30 J+ 0.42 J+ 0.29 J+ <0.22 UJ 0.31 J <0.22 UJ 0.42 J <0.22 <0.22 UJ 0.23 J 0.31 J 0.55 550 J --
DG-S15 DG-S15W 3 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 250 J 210 J

DG-S15 (D) DG-S15 (D)W 3 1/11/2019 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 140 J 120 J
DG-T9 DG-T9W 3 1/14/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 R <0.10 <0.10 <110 <110 

DG-T13 DG-T13W 3 1/15/2019 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 160 J 150 J
DG-U11 DG-U11W 3 1/15/2019 0.38 2.2 0.52 0.20 J 0.27 <0.11 0.14 J 0.51 <0.11 3.2 3.7 <0.11 0.26 9.8 1.9 160 J <120 
DG-U15 DG-U15W 3 1/28/2019 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 J <0.20 <0.20 <0.20 <0.20 0.39 J 2,700 2,700
DG-V13 DG-V13W 3 1/15/2019 <0.22 UJ <0.22 <0.22 <0.22 UJ <0.22 UJ <0.22 UJ <0.22 UJ <0.22 <0.22 UJ 0.22 J <0.22 UJ <0.22 UJ <0.22 <0.22 0.31 J 1,000 2,000
DG-V17 DG-V17W 3 1/28/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 300 J 290 J
MW-9A MW-9AW 3 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.32 <0.30 <28 <68 
LF-3A LF-3AW 3 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.32 <0.30 <28 <68 

LF-3A (D) LF-3A (D)W 3 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.32 <0.30 <28 <68 
DG-W15 DG-W15W 4 1/29/2019 0.43 0.12 J <0.10 0.12 J 0.12 J 0.25 <0.10 <0.10 <0.10 0.49 <0.10 0.17 J 0.13 J 0.17 J 0.47 1,100 1,100
DG-X13 DG-X13W 4 1/25/2019 0.19 J 0.11 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.42 <0.10 <0.10 0.33 0.13 J 1,400 190 J
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Table 8: Polynuclear Aromatic Hydrocarbons and TPH as
Diesel and Motor Oil Concentrations in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Investigation 

Zone Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 4.6E+00 1.5E+01 6.4E+02 --

1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 8.0E+02 1.5E+03 1.5E+03 1.5E+03 4.6E+02 1.5E+03 6.4E+04 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]

DG-X17 DG-X17W 4 1/28/2019 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 1.1 J <1.1 <1.1 <1.1 <1.1 1.7 J 2,000 490 J
DG-Y11 DG-Y11W 4 1/22/2019 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.1 <1.0 <1.0 4.7 <1.0 6,900 530
DG-Y15 DG-Y15W 4 2/1/2019 0.64 0.16 J <0.10 <0.10 <0.10 <0.10 <0.10 0.22 <0.10 0.26 0.82 <0.10 0.29 0.28 0.58 4,300 2,900
DG-Y19 DG-Y19W 4 1/28/2019 0.19 J 0.42 0.44 0.41 0.39 0.21 0.14 J 0.52 <0.099 0.89 0.33 0.21 0.32 1.5 1.1 560 300 J
DG-Z17 DG-Z17W 4 1/28/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.26 <0.10 2,400 1,400

DG-AA11 DG-AA11W 4 1/30/2019 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 4.3 <1.1 1.9 J 3.5 <1.1 4,800 720
DG-AA15 DG-AA15W 4 1/25/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.13 J 870 450 J
DG-AA19 DG-AA19W 4 1/25/2019 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 1.7 2.4 <0.52 12,000 990
DG-AB13 DG-AB13W 4 1/25/2019 <0.10 0.21 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.17 J <0.10 <0.10 UJ 0.40 J 0.21 J 400 J <100 UJ

DG-AB13 (D) DG-AB13 (D)W 4 1/25/2019 <0.10 0.14 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 UJ <0.10 <0.10 UJ 0.12 J 0.12 J 600 J 100 J
DG-AD13 DG-AD13W 4 2/1/2019 <1.0 1.2 J <1.0 <1.0 <1.0 <1.0 <1.0 1.3 J <1.0 <1.0 3.6 J <1.0 17 J 5.6 J 2.3 J 21,000 9,900

DG-AD13 (D) DG-AD13 (D)W 4 2/1/2019 <0.50 0.80 J <0.50 <0.50 <0.50 <0.50 <0.50 0.97 J <0.50 <0.50 2.5 J <0.50 27 J 3.8 J 1.4 J 18,000 --
DG-AE11 DG-AE11W 4 1/22/2019 <1.0 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 J <1.0 1.0 J 5.5 <1.0 4.3 10 4.2 11,000 1,700
DG-AG11 DG-AG11W 4 1/22/2019 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 2.7 J 5.6 <2.1 <2.1 10 5.2 7,400 1,300
DG-AH13 DG-AH13W 4 1/29/2019 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 14,000 6,300
DG-AJ13 DG-AJ13W 4 1/29/2019 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4,700 --
DG-AK11 DG-AK11W 4 1/29/2019 <2.0 2.2 J <2.0 2.3 J 2.4 J 2.4 J <2.0 3.3 J <2.0 4.0 J 4.8 <2.0 3.1 J 8.3 5.7 8,000 2,900
DG-AL13 DG-AL13W 4 1/29/2019 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 5,300 1,900
DG-AN13 DG-AN13W 4 2/1/2019 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 1,300 460 J
MW-15A MW-15AW 4 12/18/2018 <0.44 <0.30 <0.67 <1.0 <0.35 <0.39 <0.32 <1.0 <0.41 <1.0 <0.51 <0.40 <1.0 <0.35 <0.33 4,700 2,400
MW-17A MW-17AW 4 12/18/2018 <0.42 <0.29 <0.64 <0.98 <0.33 <0.37 <0.30 <0.98 <0.39 <0.98 <0.48 <0.38 <0.98 <0.33 <0.31 370 250

MW-17A (D) MW-17A (D)W 4 12/18/2018 <0.42 <0.29 <0.64 <0.98 <0.33 <0.37 <0.30 <0.98 <0.39 <0.98 <0.48 <0.38 <0.98 <0.33 <0.31 380 --
LF-4A LF-4AW 4 12/18/2018 <0.42 <0.29 <0.64 <0.98 <0.33 <0.37 <0.30 <0.98 <0.39 <0.98 <0.48 <0.38 <0.98 <0.34 <0.31 5,300 1,800
LF-8A LF-8AW 4 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.48 <0.38 <0.97 <0.33 <0.31 4,900 1,400

DG-AQ11 DG-AQ11W 5 1/31/2019 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 620 500 J
DG-AT9 DG-AT9W 5 1/31/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 170 J 130 J
DG-AV9 DG-AV9W 5 2/1/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.13 J <0.10 <0.10 <0.10 <0.10 0.15 J 230 J 220 J
DG-AX5 DG-AX5W 5 12/20/2018 <0.099 <0.099 <0.099 0.13 J 0.16 J <0.099 <0.099 0.12 J <0.099 0.23 <0.099 <0.099 <0.099 0.16 J 0.5 1,000 920 J
MK-7A MK-7AW 5 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.47 <0.38 <0.97 <0.33 <0.31 190 140
LF-7A LF-7AW 5 12/19/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.30 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.33 <0.30 99 <68 
MK-8A MK-8AW 5 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.48 <0.38 <0.97 <0.33 <0.31 <29 <70 

DG-AB17 DG-AB17W 6 1/25/2019 0.18 J 0.22 J <0.11 <0.11 <0.11 <0.11 <0.11 0.12 J <0.11 0.5 0.14 J <0.11 0.25 0.32 0.53 1,100 630
DG-AC15 DG-AC15W 6 2/1/2019 0.24 J 0.55 0.77 1.5 1.3 1.5 0.38 J 1.1 <0.20 3.7 1.3 1.2 8.2 1.5 4.3 6,600 3,700
DG-AD17 DG-AD17W 6 1/25/2019 <0.11 0.56 0.16 J <0.11 0.14 J <0.11 <0.11 0.21 <0.11 1.6 1.3 <0.11 1.2 1.6 0.79 2,200 2,500
DG-AG15 DG-AG15W 6 1/24/2019 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 1,700 <200 
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Table 8: Polynuclear Aromatic Hydrocarbons and TPH as
Diesel and Motor Oil Concentrations in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Investigation 

Zone Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 4.6E+00 1.5E+01 6.4E+02 --

1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 1.5E+03 8.0E+02 1.5E+03 1.5E+03 1.5E+03 4.6E+02 1.5E+03 6.4E+04 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

Site Specific Screening Level [2]

DG-AI15 DG-AI15W 6 1/25/2019 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 11 <0.52 <0.52 4,700 360 J
DG-AK15 DG-AK15W 6 1/24/2019 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 41 J <25 <25 6,500 610
DG-AM15 DG-AM15W 6 1/24/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 110 J <110 
DG-AS11 DG-AS11W 6 1/31/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 260 J 300 J
DG-AW11 DG-AW11W 6 1/24/2019 <0.10 <0.10 0.14 J 0.20 J 0.19 J 0.21 <0.10 0.17 J <0.10 0.43 <0.10 0.21 <0.10 0.15 J 0.55 1,100 500 J

DG-AW11 (D) DG-AW11 (D)W 6 1/24/2019 <0.10 <0.10 0.14 J 0.20 J 0.19 J 0.22 <0.10 0.16 J <0.10 0.36 <0.10 0.22 <0.10 0.12 J 0.46 1,100 500 J

MW-13A MW-13AW 6 12/18/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.48 <0.38 <0.97 <0.33 <0.31 1,300 --

Notes:

2. Site specific screening level is the saltwater ecotoxicity ESL with a 100-fold attenuation factor.

- Non-detect results are presented with "<" followed by the MDL.

- Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

"J" - Analyte was detected but the associated numerical value is the approximate concentration.

"J+" - Analyte was detected but the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to positive bias of associated QC or calibration data or attributable to matrix interference.

"J-" - Analyte was detected but the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to negative bias of associated QC or calibration data or attributable to matrix interference.

"R" - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

"U" - Not detected at or above the reported result.

"UJ" - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample.

"--" - Not Available

"<" - Non-detect result

(D) - Duplicate sample

μg/L - microgram per liter

ESL - Environmental Screening Level

MDL - Method Detection Limit

PAHs - Polynuclear Aromatic Hydrocarbons

QC - quality control 

RWQCB - Regional Water Quality Control Board

TPH - Total petroleum hydrocarbons

USEPA - United States Environmental Protection Agency

1. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Aquatic Habitat Goal Levels (Table GW-2): Saltwater Ecotoxicity.

- PAHs were analyzed by USEPA Method 8270C SIM.

- Gray shading indicates a detection above the comparison criteria.
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample         
Location

Investigation 
Zone Sample Name Collection Date 1,
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 --

3.1E+05 -- -- 2.2E+06 -- -- 6.5E+03 -- -- -- 3.5E+04 -- 2.2E+06 4.3E+03 -- 8.0E+05 1.5E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

DG-AA3 1 DG-AA3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.7 <0.40 <0.40 

DG-AA7 1 DG-AA7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AB5 1 DG-AB5W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AB5 (D) 1 DG-AB5 (D)W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AC3 1 DG-AC3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.6 <0.40 <0.40 

DG-AC7 1 DG-AC7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AC7 (D) 1 DG-AC7 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AD5 1 DG-AD5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AD9 1 DG-AD9W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AE3 1 DG-AE3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 3.7 <0.40 <0.40 

DG-AE7 1 DG-AE7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AF5 1 DG-AF5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.82 <0.40 <0.40 

DG-AG3 1 DG-AG3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 15 <0.25 <0.40 <0.25 <0.25 <0.25 7.9 <0.40 <0.40 

DG-AG7 1 DG-AG7W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.54 <0.40 <0.40 

DG-N5 1 DG-N5W 1/10/2019 <0.25 <0.50 <0.25 <0.25 0.41 J <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 0.45 J <0.40 

DG-O3 1 DG-O3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-P5 1 DG-P5W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Q7 1 DG-Q7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.29 J <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Q7 (D) 1 DG-Q7 (D)W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.29 J <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-R1 1 DG-R1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-R5 1 DG-R5W 1/30/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-S3 1 DG-S3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-S7 1 DG-S7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-T1 1 DG-T1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-T5 1 DG-T5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-U3 1 DG-U3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 0.33 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-U3 (D) 1 DG-U3 (D)W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-U7 1 DG-U7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-V1 1 DG-V1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-V5 1 DG-V5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-V9 1 DG-V9W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-W3 1 DG-W3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-W7 1 DG-W7W 1/30/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 --

3.1E+05 -- -- 2.2E+06 -- -- 6.5E+03 -- -- -- 3.5E+04 -- 2.2E+06 4.3E+03 -- 8.0E+05 1.5E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-X1 1 DG-X1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.3 <0.40 <0.40 

DG-X5 1 DG-X5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-X9 1 DG-X9W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Y3 1 DG-Y3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.39 <0.40 <0.40 

DG-Y7 1 DG-Y7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Z5 1 DG-Z5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Z9 1 DG-Z9W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

KMW-4A 1 KMW-4AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 6.5 <0.22 <0.30 

MW-11AR 1 MW-11ARW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

DG-AH5 2 DG-AH5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 <0.25 <0.25 <0.25 0.30 J <0.40 <0.40 

DG-AI3 2 DG-AI3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6.2 <0.40 <0.40 

DG-AI3 (D) 2 DG-AI3 (D)W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6 <0.40 <0.40 

DG-AI7 2 DG-AI7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AJ5 2 DG-AJ5W 1/7/2019 <0.25 R <0.50 R <0.25 R <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R <0.25 R <10 R <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R 5.4 J <0.40 R <0.40 R

DG-AK3 2 DG-AK3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6.7 <0.40 <0.40 

DG-AK7 2 DG-AK7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.77 <0.40 <0.40 

DG-AK7 (D) 2 DG-AK7 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.76 <0.40 <0.40 

DG-AL5 2 DG-AL5W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 3 <0.40 <0.40 

DG-AL9 2 DG-AL9W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 R <0.25 <0.40 <0.25 <0.25 <0.25 0.9 <0.40 <0.40 

DG-AM3 2 DG-AM3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 7.2 <0.40 <0.40 

DG-AM7 2 DG-AM7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.6 <0.40 <0.40 

DG-AN5 2 DG-AN5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4 <0.40 <0.40 

DG-AN9 2 DG-AN9W 1/21/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 <0.25 <0.25 <0.25 1.4 <0.40 <0.40 

DG-AO3 2 DG-AO3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 10 <0.25 <0.40 <0.25 <0.25 <0.25 7.3 <0.40 <0.40 

DG-AO7 2 DG-AO7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.4 <0.40 <0.40 

DG-AP5 2 DG-AP5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 5 <0.40 <0.40 

DG-AP9 2 DG-AP9W 1/21/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 <0.25 <0.25 <0.25 1.6 <0.40 <0.40 

DG-AQ3 2 DG-AQ3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6.1 <0.40 <0.40 

DG-AQ7 2 DG-AQ7W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.5 <0.40 <0.40 

DG-AR5 2 DG-AR5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.8 <0.40 <0.40 

DG-AR9 2 DG-AR9W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.2 <0.40 <0.40 

DG-AR9 (D) 2 DG-AR9 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.3 <0.40 <0.40 

DG-AS3 2 DG-AS3W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.5 <0.40 <0.40 
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 --

3.1E+05 -- -- 2.2E+06 -- -- 6.5E+03 -- -- -- 3.5E+04 -- 2.2E+06 4.3E+03 -- 8.0E+05 1.5E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-AS3 (D) 2 DG-AS3 (D)W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.5 <0.40 <0.40 

DG-AS7 2 DG-AS7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.2 <0.40 <0.40 

DG-AT5 2 DG-AT5W 12/20/2018 <0.25 R <0.50 R <0.25 R <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R <0.25 R 20 U <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R 1.9 J <0.40 R <0.40 R

DG-AU3 2 DG-AU3W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.48 J <0.40 <0.40 

DG-AU7 2 DG-AU7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.5 <0.40 <0.40 

DG-AU7 (D) 2 DG-AU7 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.4 <0.40 <0.40 

DG-AV5 2 DG-AV5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.7 <0.40 <0.40 

DG-AW3 2 DG-AW3W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.1 <0.40 <0.40 

DG-AY3 2 DG-AY3W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.1 <0.40 <0.40 

KMW-7A 2 KMW-7AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 6.1 <0.22 <0.30 

LF-5A 2 LF-5AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

MW-10A 2 MW-10AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 3.3 <0.22 <0.30 

DG-N13 3 DG-N13W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 10 J <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 UJ <0.40 

DG-N13 (D) 3 DG-N13 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 UJ <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-N9 3 DG-N9W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 2 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-O11 3 DG-O11W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-O15 3 DG-O15W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-O7 3 DG-O7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-P13 3 DG-P13W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Q11 3 DG-Q11W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 0.56 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Q11 (D) 3 DG-Q11 (D)W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 0.7 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Q15 3 DG-Q15W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-R13 3 DG-R13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-R9 3 DG-R9W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 24 U <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-S11 3 DG-S11W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-S15 3 DG-S15W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-S15 (D) 3 DG-S15 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-T13 3 DG-T13W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-T17 3 DG-T17W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 21 U <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-T9 3 DG-T9W 1/14/2019 <0.25 R <0.50 R <0.25 R <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R <0.25 R 18 J <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R <0.25 R <0.40 R <0.40 R

DG-U11 3 DG-U11W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-U15 3 DG-U15W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-V13 3 DG-V13W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 --

3.1E+05 -- -- 2.2E+06 -- -- 6.5E+03 -- -- -- 3.5E+04 -- 2.2E+06 4.3E+03 -- 8.0E+05 1.5E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-V17 3 DG-V17W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

LF-3A 3 LF-3AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

LF-3A (D) 3 LF-3A (D)W 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

MW-9A 3 MW-9AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

DG-AA11 4 DG-AA11W 1/30/2019 <0.25 <0.50 1.3 <0.25 <0.40 0.65 <0.25 <0.25 <0.25 <10 <0.25 4.5 0.52 <0.25 0.25 J <0.25 <0.40 0.73 J
DG-AA15 4 DG-AA15W 1/25/2019 1.3 <0.50 5.2 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 10 3.6 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AA19 4 DG-AA19W 1/25/2019 <0.25 UJ <0.50 UJ <0.25 UJ <0.25 UJ <0.40 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <10 UJ <0.25 UJ <0.40 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.40 UJ <0.40 UJ

DG-AB13 4 DG-AB13W 1/25/2019 <0.25 UJ <0.50 UJ <0.25 UJ <0.25 UJ <0.40 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <10 UJ <0.25 UJ <0.40 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.40 UJ <0.40 UJ

DG-AB13 (D) 4 DG-AB13 (D)W 1/25/2019 <0.25 UJ <0.50 UJ <0.25 UJ <0.25 UJ <0.40 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <10 UJ <0.25 UJ <0.40 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.40 UJ <0.40 UJ

DG-AD13 4 DG-AD13W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 4.9 J <0.25 1.2 J 0.38 J 20 U 5.1 J <0.40 <0.25 5.3 J 0.63 J <0.25 18 J <0.40 

DG-AD13 (D) 4 DG-AD13 (D)W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 3.4 J <0.25 0.86 J <0.25 UJ 20 U 3.7 J <0.40 <0.25 3.7 J 0.43 J <0.25 13 J <0.40 

DG-AE11 4 DG-AE11W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.25 J <0.25 <0.25 0.29 J 20 U 0.78 <0.40 <0.25 0.27 J 0.98 <0.25 2.2 0.48 J
DG-AG11 4 DG-AG11W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.29 J <0.25 <0.25 <0.25 <10 1.5 <0.40 <0.25 <0.25 1.4 <0.25 <0.40 0.50 J
DG-AH13 4 DG-AH13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.31 J <0.25 <0.25 <0.25 <10 7.1 <0.40 <0.25 0.52 1.6 0.30 J <0.40 0.50 J
DG-AJ13 4 DG-AJ13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.77 <0.40 <0.40 

DG-AK11 4 DG-AK11W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.83 <0.25 <0.25 0.26 J <10 1.5 <0.40 <0.25 <0.25 0.48 J 1.3 2.1 <0.40 

DG-AL13 4 DG-AL13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.35 J <0.40 <0.25 <0.25 <0.25 4 <0.40 <0.40 

DG-AN13 4 DG-AN13W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.31 J <0.40 <0.25 <0.25 <0.25 <0.25 0.82 J <0.40 

DG-W11 4 DG-W11W 1/30/2019 <0.25 R <0.50 R <0.25 R <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R <0.25 R <10 R <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R <0.25 R <0.40 R <0.40 R

DG-W15 4 DG-W15W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-X13 4 DG-X13W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-X17 4 DG-X17W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Y11 4 DG-Y11W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Y15 4 DG-Y15W 2/1/2019 18 <0.50 52 0.44 J <0.40 <0.25 0.25 J <0.25 <0.25 <10 <0.25 77 45 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Y19 4 DG-Y19W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-Z17 4 DG-Z17W 1/28/2019 <0.25 <0.50 0.26 J <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 0.43 J <0.40 

LF-4A 4 LF-4AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

LF-8A 4 LF-8AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 5.3 <0.22 <0.30 

MW-15A 4 MW-15AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

MW-17A 4 MW-17AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

MW-17A (D) 4 MW-17A (D)W 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

DG-AO11 5 DG-AO11W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.5 <0.40 <0.40 

DG-AQ11 5 DG-AQ11W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.36 J <0.40 <0.40 
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 --

3.1E+05 -- -- 2.2E+06 -- -- 6.5E+03 -- -- -- 3.5E+04 -- 2.2E+06 4.3E+03 -- 8.0E+05 1.5E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-AT9 5 DG-AT9W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2 <0.40 <0.40 

DG-AV9 5 DG-AV9W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AX5 5 DG-AX5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

LF-7A 5 LF-7AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 2 <0.22 <0.30 

MK-7A 5 MK-7AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 1 <0.22 <0.30 

MK-8A 5 MK-8AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 

DG-AB17 6 DG-AB17W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 0.43 J <0.40 

DG-AC15 6 DG-AC15W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 4 <0.25 1 0.40 J <10 3.7 <0.40 <0.25 1.1 0.55 <0.25 11 <0.40 

DG-AD17 6 DG-AD17W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 20 U <0.25 <0.40 0.34 J <0.25 <0.25 <0.25 0.88 J <0.40 

DG-AG15 6 DG-AG15W 1/24/2019 <0.25 R <0.50 R <0.25 R <0.25 R <0.40 R <0.25 R <0.25 R <0.25 R <0.25 R <10 R 4.6 J <0.40 R <0.25 R <0.25 R 0.87 J <0.25 R 0.69 J 1.1 J
DG-AI15 6 DG-AI15W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 1.7 <0.25 0.44 J <0.25 24 U 14 <0.40 <0.25 7.3 0.58 11 8.3 <0.40 

DG-AK15 6 DG-AK15W 1/24/2019 <0.25 R <0.50 R <0.25 R <0.25 R <0.40 R 0.74 J <0.25 R <0.25 R <0.25 R 20 U 4.6 J <0.40 R <0.25 R 0.74 J <0.25 R <0.25 R 45 J <0.40 R

DG-AM15 6 DG-AM15W 1/24/2019 <0.25 1.1 J <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 4.5 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AS11 6 DG-AS11W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AW11 6 DG-AW11W 1/24/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-AW11 (D) 6 DG-AW11 (D)W 1/24/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

DG-N1 6 DG-N1W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 

MW-13A 6 MW-13AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 1 <0.11 <0.22 <0.30 
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample         
Location

Investigation 
Zone Sample Name Collection Date

DG-AA3 1 DG-AA3W 12/18/2018

DG-AA7 1 DG-AA7W 1/11/2019

DG-AB5 1 DG-AB5W 1/31/2019

DG-AB5 (D) 1 DG-AB5 (D)W 1/31/2019

DG-AC3 1 DG-AC3W 12/19/2018

DG-AC7 1 DG-AC7W 1/11/2019

DG-AC7 (D) 1 DG-AC7 (D)W 1/11/2019

DG-AD5 1 DG-AD5W 1/7/2019

DG-AD9 1 DG-AD9W 1/11/2019

DG-AE3 1 DG-AE3W 12/19/2018

DG-AE7 1 DG-AE7W 1/11/2019

DG-AF5 1 DG-AF5W 1/7/2019

DG-AG3 1 DG-AG3W 12/19/2018

DG-AG7 1 DG-AG7W 1/31/2019

DG-N5 1 DG-N5W 1/10/2019

DG-O3 1 DG-O3W 12/18/2018

DG-P5 1 DG-P5W 1/10/2019

DG-Q7 1 DG-Q7W 1/10/2019

DG-Q7 (D) 1 DG-Q7 (D)W 1/10/2019

DG-R1 1 DG-R1W 12/17/2018

DG-R5 1 DG-R5W 1/30/2019

DG-S3 1 DG-S3W 12/18/2018

DG-S7 1 DG-S7W 1/10/2019

DG-T1 1 DG-T1W 12/17/2018

DG-T5 1 DG-T5W 1/7/2019

DG-U3 1 DG-U3W 12/18/2018

DG-U3 (D) 1 DG-U3 (D)W 12/18/2018

DG-U7 1 DG-U7W 1/10/2019

DG-V1 1 DG-V1W 12/17/2018

DG-V5 1 DG-V5W 1/7/2019

DG-V9 1 DG-V9W 1/14/2019

DG-W3 1 DG-W3W 12/18/2018

DG-W7 1 DG-W7W 1/30/2019

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units
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-- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 3.7E+03

-- -- -- 2.3E+04 2.5E+05 2.2E+06 2.0E+04 -- 1.0E+04 3.7E+05

-- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 50 U

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 50 U

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 0.35 J <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 790

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.77 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.71 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 50 U

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample         
Location

Investigation 
Zone Sample Name Collection Date

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-X1 1 DG-X1W 12/17/2018

DG-X5 1 DG-X5W 1/7/2019

DG-X9 1 DG-X9W 1/14/2019

DG-Y3 1 DG-Y3W 12/18/2018

DG-Y7 1 DG-Y7W 1/11/2019

DG-Z5 1 DG-Z5W 1/7/2019

DG-Z9 1 DG-Z9W 1/15/2019

KMW-4A 1 KMW-4AW 12/18/2018

MW-11AR 1 MW-11ARW 12/18/2018

DG-AH5 2 DG-AH5W 1/7/2019

DG-AI3 2 DG-AI3W 12/19/2018

DG-AI3 (D) 2 DG-AI3 (D)W 12/19/2018

DG-AI7 2 DG-AI7W 1/11/2019

DG-AJ5 2 DG-AJ5W 1/7/2019

DG-AK3 2 DG-AK3W 12/19/2018

DG-AK7 2 DG-AK7W 1/11/2019

DG-AK7 (D) 2 DG-AK7 (D)W 1/11/2019

DG-AL5 2 DG-AL5W 1/31/2019

DG-AL9 2 DG-AL9W 1/22/2019

DG-AM3 2 DG-AM3W 12/19/2018

DG-AM7 2 DG-AM7W 1/11/2019

DG-AN5 2 DG-AN5W 12/20/2018

DG-AN9 2 DG-AN9W 1/21/2019

DG-AO3 2 DG-AO3W 12/19/2018

DG-AO7 2 DG-AO7W 1/11/2019

DG-AP5 2 DG-AP5W 12/20/2018

DG-AP9 2 DG-AP9W 1/21/2019

DG-AQ3 2 DG-AQ3W 12/19/2018

DG-AQ7 2 DG-AQ7W 1/31/2019

DG-AR5 2 DG-AR5W 12/20/2018

DG-AR9 2 DG-AR9W 1/11/2019

DG-AR9 (D) 2 DG-AR9 (D)W 1/11/2019

DG-AS3 2 DG-AS3W 12/20/2018
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-- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 3.7E+03

-- -- -- 2.3E+04 2.5E+05 2.2E+06 2.0E+04 -- 1.0E+04 3.7E+05

-- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.50 R <35 UJ

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample         
Location

Investigation 
Zone Sample Name Collection Date

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-AS3 (D) 2 DG-AS3 (D)W 12/20/2018

DG-AS7 2 DG-AS7W 1/11/2019

DG-AT5 2 DG-AT5W 12/20/2018

DG-AU3 2 DG-AU3W 12/20/2018

DG-AU7 2 DG-AU7W 1/11/2019

DG-AU7 (D) 2 DG-AU7 (D)W 1/11/2019

DG-AV5 2 DG-AV5W 12/20/2018

DG-AW3 2 DG-AW3W 1/31/2019

DG-AY3 2 DG-AY3W 2/1/2019

KMW-7A 2 KMW-7AW 12/19/2018

LF-5A 2 LF-5AW 12/19/2018

MW-10A 2 MW-10AW 12/19/2018

DG-N13 3 DG-N13W 1/11/2019

DG-N13 (D) 3 DG-N13 (D)W 1/11/2019

DG-N9 3 DG-N9W 1/14/2019

DG-O11 3 DG-O11W 1/14/2019

DG-O15 3 DG-O15W 1/11/2019

DG-O7 3 DG-O7W 1/10/2019

DG-P13 3 DG-P13W 1/11/2019

DG-Q11 3 DG-Q11W 1/15/2019

DG-Q11 (D) 3 DG-Q11 (D)W 1/15/2019

DG-Q15 3 DG-Q15W 1/11/2019

DG-R13 3 DG-R13W 1/29/2019

DG-R9 3 DG-R9W 1/25/2019

DG-S11 3 DG-S11W 1/15/2019

DG-S15 3 DG-S15W 1/11/2019

DG-S15 (D) 3 DG-S15 (D)W 1/11/2019

DG-T13 3 DG-T13W 1/15/2019

DG-T17 3 DG-T17W 1/31/2019

DG-T9 3 DG-T9W 1/14/2019

DG-U11 3 DG-U11W 1/15/2019

DG-U15 3 DG-U15W 1/28/2019

DG-V13 3 DG-V13W 1/15/2019
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-- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 3.7E+03

-- -- -- 2.3E+04 2.5E+05 2.2E+06 2.0E+04 -- 1.0E+04 3.7E+05

-- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.50 R <35 R

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 50 U

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 35 J

<0.25 <0.25 <0.25 <0.25 0.34 J <0.25 0.92 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 0.72 <0.25 <0.25 0.55 <0.25 <0.50 <35 UJ

<0.25 <0.25 <0.25 0.66 <0.25 <0.25 0.56 <0.25 <0.50 37 J

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 0.62 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.50 R <35 R

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 0.78 <0.25 <0.25 <0.25 <0.50 36 J

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample         
Location

Investigation 
Zone Sample Name Collection Date

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-V17 3 DG-V17W 1/28/2019

LF-3A 3 LF-3AW 12/18/2018

LF-3A (D) 3 LF-3A (D)W 12/18/2018

MW-9A 3 MW-9AW 12/18/2018

DG-AA11 4 DG-AA11W 1/30/2019

DG-AA15 4 DG-AA15W 1/25/2019

DG-AA19 4 DG-AA19W 1/25/2019

DG-AB13 4 DG-AB13W 1/25/2019

DG-AB13 (D) 4 DG-AB13 (D)W 1/25/2019

DG-AD13 4 DG-AD13W 2/1/2019

DG-AD13 (D) 4 DG-AD13 (D)W 2/1/2019

DG-AE11 4 DG-AE11W 1/22/2019

DG-AG11 4 DG-AG11W 1/22/2019

DG-AH13 4 DG-AH13W 1/29/2019

DG-AJ13 4 DG-AJ13W 1/29/2019

DG-AK11 4 DG-AK11W 1/29/2019

DG-AL13 4 DG-AL13W 1/29/2019

DG-AN13 4 DG-AN13W 2/1/2019

DG-W11 4 DG-W11W 1/30/2019

DG-W15 4 DG-W15W 1/29/2019

DG-X13 4 DG-X13W 1/25/2019

DG-X17 4 DG-X17W 1/28/2019

DG-Y11 4 DG-Y11W 1/22/2019

DG-Y15 4 DG-Y15W 2/1/2019

DG-Y19 4 DG-Y19W 1/28/2019

DG-Z17 4 DG-Z17W 1/28/2019

LF-4A 4 LF-4AW 12/18/2018

LF-8A 4 LF-8AW 12/19/2018

MW-15A 4 MW-15AW 12/18/2018

MW-17A 4 MW-17AW 12/18/2018

MW-17A (D) 4 MW-17A (D)W 12/18/2018

DG-AO11 5 DG-AO11W 1/31/2019

DG-AQ11 5 DG-AQ11W 1/31/2019
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-- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 3.7E+03

-- -- -- 2.3E+04 2.5E+05 2.2E+06 2.0E+04 -- 1.0E+04 3.7E+05

-- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

<0.25 <0.25 <0.25 <0.25 0.46 J <0.25 <0.25 <0.25 <0.50 <35 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

0.25 J 0.68 <0.25 <0.25 <0.25 <0.25 <0.25 0.44 J <0.50 2,300

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.34 J 1.3 <0.50 <35 

<0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.50 UJ 1,600 J

<0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.50 UJ <35 

<0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.25 UJ <0.50 UJ <35 

0.78 J <0.25 0.36 J <0.25 15 J <0.25 <0.25 <0.25 14 290 J

0.47 J <0.25 <0.25 UJ <0.25 11 J <0.25 <0.25 <0.25 11 190 J

1.2 0.28 J <0.25 <0.25 0.35 J <0.25 <0.25 <0.25 0.59 J 190 J+

1.3 0.49 J <0.25 <0.25 0.39 J <0.25 <0.25 <0.25 0.69 J 390

1.7 0.5 <0.25 <0.25 0.72 <0.25 <0.25 <0.25 1.1 100

<0.25 <0.25 <0.25 <0.25 0.29 J <0.25 <0.25 <0.25 <0.50 <35 

0.35 J <0.25 <0.25 <0.25 0.53 <0.25 <0.25 <0.25 1.5 87

<0.25 <0.25 <0.25 <0.25 0.31 J <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 0.37 J <0.25 <0.25 <0.25 <0.50 <35 

<0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.50 R <35 R

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 67

<0.25 0.49 J <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 1,200

<0.25 <0.25 <0.25 0.97 <0.25 0.6 6.1 9.7 <0.50 290

<0.25 <0.25 <0.25 <0.25 0.26 J <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 0.32 J <0.25 <0.25 <0.25 <0.50 95

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.25 <0.25 <0.25 <0.25 0.88 <0.25 <0.25 <0.25 0.57 J <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Sample         
Location

Investigation 
Zone Sample Name Collection Date

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Site Specific Screening Level [2] 

   Vapor Intrusion Human Health Risk Residential ESL [3]

Units

DG-AT9 5 DG-AT9W 1/31/2019

DG-AV9 5 DG-AV9W 2/1/2019

DG-AX5 5 DG-AX5W 12/20/2018

LF-7A 5 LF-7AW 12/19/2018

MK-7A 5 MK-7AW 12/19/2018

MK-8A 5 MK-8AW 12/19/2018

DG-AB17 6 DG-AB17W 1/25/2019

DG-AC15 6 DG-AC15W 2/1/2019

DG-AD17 6 DG-AD17W 1/25/2019

DG-AG15 6 DG-AG15W 1/24/2019

DG-AI15 6 DG-AI15W 1/25/2019

DG-AK15 6 DG-AK15W 1/24/2019

DG-AM15 6 DG-AM15W 1/24/2019

DG-AS11 6 DG-AS11W 1/31/2019

DG-AW11 6 DG-AW11W 1/24/2019

DG-AW11 (D) 6 DG-AW11 (D)W 1/24/2019

DG-N1 6 DG-N1W 12/18/2018

MW-13A 6 MW-13AW 12/18/2018
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-- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 3.7E+03

-- -- -- 2.3E+04 2.5E+05 2.2E+06 2.0E+04 -- 1.0E+04 3.7E+05

-- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 --

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.20 <0.17 <0.22 0.98 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 700

0.48 J <0.25 <0.25 <0.25 1.2 <0.25 <0.25 <0.25 7.7 120

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

1.7 J <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.25 R <0.50 R 160 J

1.6 <0.25 <0.25 <0.25 3.4 <0.25 <0.25 <0.25 16 260

0.41 J <0.25 R <0.25 R <0.25 R 0.93 J <0.25 R <0.25 R <0.25 R 2.4 J 170 J

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 150

<0.25 <0.25 <0.25 <0.25 0.26 J <0.25 <0.25 <0.25 <0.50 <35 

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 79 J

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 UJ

<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 

<0.20 <0.17 <0.22 <0.20 <0.17 <0.13 <0.20 <0.20 <0.40 <21 

OU-2 FS/RAP Page 10 of 11 December 2021



Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbon 
Concentrations as Gasoline in Fill 

Brisbane Baylands OU-2
Brisbane, California

Geosyntec Consultants

Notes:

- The lower of the site specific ecotoxicity screening level and the vapor intrusion screening level was used as comparison criteria.

- Non-detect results are presented with "<" followed by the MDL.

- Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

"J" - Analyte was detected but the associated numerical value is the approximate concentration.

"J+" - Analyte was detected but the associated numerical value is likely to be higher than the concentration of the analyte in the sample due to positive bias of associated QC or calibration data or attributable to matrix interference.

"J-" - Analyte was detected but the associated numerical value is likely to be lower than the concentration of the analyte in the sample due to negative bias of associated QC or calibration data or attributable to matrix interference.

"R" - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

"U" - Not detected at or above the reported result.

"UJ" - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample.

"--" - Not Available

"<" - Non-detect result

(D) - Duplicate sample

μg/L - microgram per liter

ESL - Environmental Screening Level

MDL - Method Detection Limit

QC - quality control

RWQCB - Regional Water Quality Control Board

TPH - Total petroleum hydrocarbons

USEPA - United States Environmental Protection Agency

VOCs - volatile organic compounds

- Gray shading indicates a detection above the comparison criteria.

1. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Aquatic Habitat Goal Levels (Table GW-2): Saltwater Ecotoxicity.

2. Site specific screening level is the saltwater ecotoxicity ESL with a 100-fold attenuation factor.

3. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Groundwater Vapor Intrusion Human Health Risk Levels (Table GW-3): Residential.

- VOCs and TPH-gasoline were analyzed by USEPA Method 8260B.

- TPH-diesel and motor oil were analyzed by USEPA Method 8015B.

- Only analytes with detections are included in this table.
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Table 10: Potentially Applicable or Relevant and Appropriate Requirements (ARARs) 
Brisbane Baylands OU-2 

Brisbane, California 

OU-2 FS/RAP    Page 1 of 5

ARAR Type Standard, Requirement, or Criterion Citation Description 

Federal ARARs 

Chemical Clean Air Act (CAA) 42 USC 7401-7642 Emission standards for stationary and mobile sources. 

Chemical Hazardous Waste Identification 40 CFR 261.24 Establishes criteria to determine whether solid waste exhibits 
hazard characteristics. 

Chemical Toxic Substances Control Act (TSCA) 40 CFR 761 TSCA regulates the use, cleanup, and disposal of various 
chemicals, including PCBs. Subpart D of 40 CFR Part 761 
outlines disposal and cleanup procedures for “PCB remediation 
waste,” which includes PCB-contaminated soil from a spill or 
release of PCBs. PCB remediation waste does not include 
materials disposed of prior to 1978 that currently have a PCB 
concentration greater than 50 parts per million. 

Under 40 CFR, Part 761.61(a)(4), TSCA includes a sliding scale 
for cleanup of PCB-impacted soil based on high- and low-
occupancy future site uses is established.  

High-Occupancy Areas: The cleanup level (CUL) for bulk PCB 
remediation material / soil in high-occupancy areas is less than or 
equal to 1 mg/kg without further conditions.  High-occupancy 
areas where bulk PCB remediation material/soil remains at 
concentrations greater than 1 mg/kg and less than or equal to 10 
mg/kg shall be covered with a cap. 

Low-Occupancy Areas: 1) the CUL for bulk PCB remediation 
material/soil in low-occupancy areas is less than or equal to 25 
mg/kg; 2) bulk PCB remediation material/soil may remain at a 
cleanup site at concentrations greater than 25 mg/kg and less 
than or equal to 50 mg/kg if the site is secured by a fence and  
marked with a sign; 3) bulk PCB remediation material/soil may 
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Table 10: Potentially Applicable or Relevant and Appropriate Requirements (ARARs) 
Brisbane Baylands OU-2 

Brisbane, California 

OU-2 FS/RAP    Page 2 of 5

ARAR Type Standard, Requirement, or Criterion Citation Description 

remain at a cleanup site at concentrations greater than 25 mg/kg 
and less than or equal to 100 mg/kg if the site is covered with a 
cap. 

Under 40 CFR Part 761.61(c), alternative soil CULs can be 
proposed to EPA based on an evaluation of risks associated with 
PCBs remaining on site. 

The PCB concentrations in soil exceeding 1 mg/kg are not 
correlated with post-1978 activities at the Site. Thus, TSCA’s 
PCB remediation waste cleanup requirements may not be 
applicable to the PCBs discovered at the Site, but may be 
relevant and appropriate for management and/or disposal of 
PCB-contaminated soil. 

Chemical/ 
Action 

Classification and Regulation of Hazardous 
Waste 

40 CFR 260 Establishes criteria for the determination of hazardous waste and 
its regulation. 

Action National Pollutant Discharge Elimination System 
(NPDES) 

40 CFR Parts 122-124 Establishes requirements to ensure storm-water discharges do not 
contribute to a violation of surface-water quality standards. 

Action NPDES 40 CFR Part 403 (33-
USC 1251-1376) 

Establishes national pretreatment standards to control pollutants 
that pass through or interfere with treatment processes in public 
owned treatment works or that may contaminate sewage sludge. 

Action Comprehensive, Environmental Response, 
Compensation and Recovery Act and Superfund 
Amendments and Reauthorization Act of 1986, 
and National Oil and Hazardous Substances 
Pollution Contingency Plan 

40 CFR 300 Establishes policies and procedures for investigation and 
remediation decisions for protection of public health and the 
environment. 

Chemical/ 
Action 

Clean Water Act (CWA) 33 USC 1251 Establishes regulatory and nonregulatory tools to sharply reduce 
direct pollutant discharges into waterways, finance municipal 
wastewater treatment facilities, and manage polluted runoff. 

Action Drinking Water Standards 40 CFR Part 141 Establishes maximum contaminant levels (MCLs) to protect 
water quality in public drinking water systems. 
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Table 10: Potentially Applicable or Relevant and Appropriate Requirements (ARARs) 
Brisbane Baylands OU-2 

Brisbane, California 

OU-2 FS/RAP    Page 3 of 5

ARAR Type Standard, Requirement, or Criterion Citation Description 

Action Occupational Health and Safety 29 CFR 1910, 120 Establishes requirements for health and safety training. 

TBC Health Risk Assessment (HRA) US EPA, Risk 
Assessment Guidance 
for Superfund (1989) 

Guidance and framework to assess health risk. 

State and Local ARARs 

Chemical Ambient Air Quality Standards HSC 39000-44071 Establishes standards for emissions of chemical vapors and dust. 

Chemical Determination of Characteristic Wastes 22 CCR 66261.24 Establishes criteria for identifying characteristic wastes. 

Location Remedial Requirements for Residential 
Development 

Brisbane Measure JJ Requires that all residential development be designed and 
remediated to accommodate ground-level residential uses and 
ground-level residential supportive uses (e.g., parks, schools, etc.) 

Action Emission Standard BAAQMD Regulation 
6 

Establishes emission standards for particulates. 

Action Emission Standard BAAQMD 
Regulations 2 and 8 

Establish emission and permitting standards for volatile organic 
compounds (VOCs). 

Action Hazardous Waste Control HAC 25100-25250.26 Establishes hazardous waste control measures. 

Action Hazardous Waste Generator Requirements 22 CCR 66262.11 et 
seq. 

Establishes standards applicable to generators of hazardous waste. 

Action Discharge to POTW City/County 
Wastewater Discharge 
Requirements 

Establishes pretreatment standards to control pollutants. 

Action State Superfund Act HSC 25300 et. seq. Establishes policies and procedures for investigation and 
remediation decisions for protection of public health and the 
environment. 

Action SFBRWQCB Site Mitigation Program Policies 
and Procedures 

SFBRWQCB Applicable policies, procedures, management memos, and 
related guidance documents. 

Action Drinking Water Standards 22 CCR 64431 and 
64444 

Establishes maximum contaminant levels to protect water quality 
in public drinking water systems. 

Action Porter-Cologne Water Quality Control Act SWRCB Establishes policies and procedures for investigation and 
remediation decisions for preservation and protection of waters 
of the state for beneficial uses. 
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Table 10: Potentially Applicable or Relevant and Appropriate Requirements (ARARs) 
Brisbane Baylands OU-2 

Brisbane, California 

OU-2 FS/RAP    Page 4 of 5

ARAR Type Standard, Requirement, or Criterion Citation Description 

Action Water Quality Control Plan (Basin Plan) for the 
San Francisco Bay Basin 

SFBRWQCB Establishes water quality objectives for the San Francisco Bay. 

Action California Occupational Health and Safety 8 CCR 1500, 2300, 
and 3200 et seq. 

Establishes standards for working conditions and employees 
matter; and notification requirements. 

Action Environmental Impact Review (EIR) PRC 21000-2177 Mandates environmental impact review of project approved by 
governmental agencies 

Action Land Use Covenants (LUC) 22 CCR 67391.1 Specify that a LUC imposing appropriate limitations on land use 
shall be executed and recorded when hazardous materials, 
hazardous wastes or constituents, or hazardous substances will 
remain at the property at levels, which are not suitable for 
unrestricted use of the land. 

TBC Health Risk Assessment (HRA) DTSC (Human Health 
Risk Assessment 
(HHRA) Note 3 – 
DTSC-Modified 
Screening Levels) 

Guidance and framework to assess health risk. 

TBC Health Risk Assessment (HRA) SFBRWQCB 
(Screening for 
Environmental 
Concerns at Sites with 
Contaminated Soil and 
Groundwater) 

Guidance and framework to assess health risk 
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Table 10: Potentially Applicable or Relevant and Appropriate Requirements (ARARs) 
Brisbane Baylands OU-2 

Brisbane, California 
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Abbreviations: 

ARARs Applicable or Relevant and Appropriate Requirements  PCBs polychlorinated biphenyls 

BAAQMD Bay Area Air Quality Management District POTW  Publicly Owned Treatment Works 

CAA Clean Air Act PRC  California Public Resources Code 

CCR California Code of Regulations RCRA Resource Conservation and Recovery Act 

CUL cleanup level SFBRWQCB San Francisco Bay Regional Water Quality Control Board 

CWA Clean Water Act SWRCB  State Water Resources Control Board 

EIR Environmental Impact Review/Report TBC To Be Considered 

HHRA Human Health Risk Assessment   TSCA Toxic Substances Control Act 

HRA Health Risk Assessment USC  United States Code 

HSC California Health and Safety Code  VOCs volatile organic compounds 

LUCs Land Use Covenants 

MCLs Maximum Contaminant Levels 

NPDES National Pollutant Discharge Elimination System 
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No Action No institutional controls, engineering controls, actions, treatment, or monitoring. 
Not effective for protecting human health and the environment, where 
potential risks are present.

Implementable, but likely not acceptable to the general public or 
government agencies.

None. Not recommended.

Institutional Controls or Engineering 
Controls

Implement land use restrictions to inform future owners of potentially hazardous substances at 
the Site and/or for the protection of human health and environment to restrict future land use of 
site. Institutional controls could include land use controls, such as the prohibition of the use 
without Water Board approval, and prohibitions on beneficial uses of groundwater where 
potential risks are present. Engineering controls could include vapor intrusion mitigation and 
Site management protocols should soil and/or groundwater with residual levels of COCs be 
encountered during future construction or Site development activities.

Effectiveness for protection of human health and environment would 
depend on enforcement of and compliance with land use covenants and 
specific application.

Practical to implement. Specific legal requirements and authority would 
need to be met. 

Low capital. Recommended.

Indoor Air
Sub-Slab Vapor Barrier/Depressurization 
System

Installation of synthetic membrane vapor barrier beneath the building slab to prevent migration 
of vapor between sub-slab and indoor air and/or installation of sub-slab depressurization system 
inside existing or new buildings to create a pressure gradient such that vapor flow from sub-slab 
into indoor air is inhibited. Both methods mitigate vapor intrusion to indoor air.

Effective for preventing migration of CVOCs into indoor air. Not 
effective for decreasing concentrations of CVOCs in soil vapor. 

Practical to implement during building construction. 
Moderate capital. Low 
O&M.

Recommended if warranted based on 
future soil vapor sampling in future 
buildings.

Capping
Placement of a minimum of 5 feet of clean, imported soil or hardscape over impacted areas.  
Includes relocation of soil where appropriate.

Effective for preventing exposure to soil containing COCs.  Not effective 
for preventing vapor intrusion of CVOCs.

Practical to implement.
Moderate capital. Low 
O&M

Recommended.

Soil Vapor Extraction (SVE)

Installation of extraction wells in the vadose zone and SVE system infrastructure, including 
conveyance piping and treatment system. Vacuum is applied through extraction pipes to create a 
pressure gradient in impacted areas, which induces gas-phase volatiles to diffuse through soil to 
extraction wells. The gas-phase volatiles would likely be treated via granular activated carbon 
(GAC) filtration with the treated vapor discharged to the atmosphere under a Bay Area Air 
Quality Management District (BAAQMD) permit. Performance monitoring would also be 
conducted to assess SVE radius of influence and progress toward remedial goals.

Effective for CVOCs in coarser-grained soils, but due to shallow depth to 
groundwater, short-circuiting will greatly impact its effectiveness.  Not 
effective for metals, PCBs, or PAHs.

Impractical to implement due to shallow groundwater table and fine-
grained soils.

Moderate capital. 
Moderate O&M. 

Not recommended.

Excavation
Excavation of soil in areas where high concentrations of COCs are present in vadose zone soil. 
The excavated material will be profiled and either relocated to proposed roadway areas or 
disposed of at an appropriate waste disposal facility. 

Effective for complete range of COCs. 
Practical to implement in localized areas to address COCs at levels 
greater than CULs.

Very high capital. 
Negligible O&M. 

Recommended in limited application 
only. 

Thermal Destruction

Installation of thermal treatment system (heating wells, vapor extraction wells, aboveground 
treatment) to address CVOCs , PAHs, and PCBs in vadose zone. Performance of the system 
would be monitored during operation to confirm treatment and following operation to evaluate 
remedy performance.

Can effectively reduce CVOC, PAH, and PCB concentrations in high and 
low permeability units.  Not effective for metals.

Impractical to implement over a large area and relatively low 
concentrations.

Very high capital. High 
O&M. 

Not recommended.

In Situ Smoldering Technology

STAR is an innovative in situ thermal technology based on the principles of smoldering 
combustion, where the contaminants are the source of fuel. The process is sustained by the 
addition of air through a well to the target treatment zone and is initiated through a short 
duration, low energy "ignition event." Once the process is initiated (ignited), the energy of the 
reacting contaminants is used to pre-heat and initiate combustion of contaminants in adjacent 
areas, propagating a combustion front through the contaminated zone in a self-sustaining 
manner (i.e., no external energy or added fuel input following ignition) provided a sufficient flux 
of oxygen is supplied. Active control of the combustion front is maintained by the oxygen 
supply.  The above ground equipment used to implement the technology is similar to that used in 
Air Sparge/Soil Vapor Extraction systems and includes compressors for sub-surface air delivery, 
blowers for ground surface vapor collection, and vapor phase activated carbon or a thermal 
oxidizer for vapor treatment. The specialized equipment associated with the STAR process 
includes the use of 2-inch diameter, carbon steel direct push ignition wells with a stainless steel 
screen, temporary in-well heaters to initiate the process, and subsurface multi-level 
thermocouple bundles to track the combustion process.

Can effectively treat CVOC, PAH, Bunker C, and PCB contamination in 
soils.  Not effective for metals.  In situ methods may not be as effective 
due to shallow depth to groundwater.

Impractical to implement over a large area, and may be difficult to 
implement due to shallow groundwater.

Moderate-high capital, 
Negligible O&M

Not recommended.

Ex Situ Smoldering Technology

Ex Situ (STARx) treatment systems use the same patented process as the in situ STAR 
technology: smoldering combustion. The STARx process also uses a lot of the same equipment 
as the STAR technology (compressors, blowers, vapor treatment), but is carried out in 
engineered soil piles placed on hot pad systems. Hot pads are fully scalable and can be sized 
depending on treatment volume, available footprint, and treatment time requirements. These 
systems are suitable for stockpiles of contaminated soils, sites where surficial soils are 
contaminated, or for waste oils and sludges. 

Can effectively treat CVOC, PAH, Bunker C, and PCB contamination in 
soils.  Not effective for metals.  Ex situ methods may be more effective 
due to shallow depth to groundwater.  Effective treatment of oil sludge.

Practical to implement as onsite treatment with excavation.
Moderate-high capital, 
Negligible O&M

Recommended in limited application 
only. 

Air Sparging
Installation of wells (horizontal or vertical) for injecting air into the vadose zone where high 
concentrations of CVOCs are present. Includes construction of aboveground infrastructure for 
distributing air to the subsurface.

Potentially effective for treating CVOCs in the vadose zone, but due to 
shallow depth to groundwater, short-circuiting will greatly impact its 
effectiveness.  Not effective for metals, PCBs, or PAHs.

Impractical to implement due to shallow groundwater table
Moderate-high capital. 
High O&M

Not recommended.

Soil Mixing
Use of a large diameter auger or similar technology to mix soil in situ with a chemical oxidant 
(for CVOC destruction) and/or clay (for COC sequestration).

Could reduce mass of CVOCs and reduce the toxicity and mobility of 
other COCs.

Impractical to implement over a large area and relatively low 
concentrations.

Very high capital. Low 
O&M

Not recommended.

Dual-Phase Extraction
Extraction of soil vapor and groundwater containing CVOCs using wells, coupled with ex-situ 
treatment of extracted vapor/groundwater and off-site disposal. Would require installation of 
extraction wells.

Can be effective for CVOCs in the vadose zone and groundwater. 
Diffusion of CVOCs from low permeability units would require very long-
term operation.

Impractical to implement due to extended timeframe for cleanup and 
land use requirements for aboveground treatment equipment.

Moderate-high capital. 
High O&M.

Not recommended.

Table 11: Remedial Technology Screening Matrix

Brisbane Baylands OU-2

Brisbane, California

Recommended for Alternative 
Development

ImplementabilityRemedial Technology Description Effectiveness Relative CostEnvironmental Media

All Media

Soil and Soil Vapor

OU-2 FS/RAP 1 of  2 December 2021



Geosyntec Consultants, Inc.

Table 11: Remedial Technology Screening Matrix

Brisbane Baylands OU-2

Brisbane, California

Recommended for Alternative 
Development

ImplementabilityRemedial Technology Description Effectiveness Relative CostEnvironmental Media

Groundwater Monitoring

Continued monitoring of CVOCs and metals to evaluate ongoing attenuation of CVOCs in 
groundwater due to ERD implementation at Schlage OU and UPC OU-SF. Also to confirm that 
metals in soil are not causing unacceptable levels of metals in groundwater. Monitoring would 
likely be conducted annually in all three water-bearing zones.

Effective, as attenuation of CVOCs in groundwater has been observed to 
date due to ERD remedy. Monitoring would allow for continued 
evaluation of attenuation in all groundwater zones.

Practical to implement. Will destroy existing wells and replace 
monitoring wells as appropriate to continue long-term monitoring.

Low capital. Low O&M. Recommended. 

In Situ Chemical Oxidation (ISCO)

Injection of chemical oxidant solution into CVOC-impacted zone to enhance degradation. 
Would require closely-spaced injections, multiple injection events over time would be required.  
Performance monitoring would also be conducted to assess progress and need for additional 
injections.

Effective for creating oxidizing conditions in the subsurface and breaking 
down CVOCs, dissolved phase TPH in groundwater.  Demonsrated 
effectiveness.

Practical to implement.
Moderate to high capital. 
Low O&M. 

Recommended

In Situ Biological or Chemical Reduction 
(ISBR or ISCR)

Injection of electron donor or chemical reductant solution or media into CVOC-impacted zone 
to enhance reductive dechlorination. Would require closely-spaced multiple injections. 
Performance monitoring would also be conducted to assess progress and need for additional 
injections.

Effective for creating reducing conditions in the subsurface in which 
dechlorinating bacteria, such as Dehalococcoides , can be delivered to 
enhance reductive dechlorination of TCE and its daughter products to 
ethene, a non-harmful end product. Demonstrated effectiveness.

Practical to implement.
Moderate capital. Low 
O&M. 

Recommended

Groundwater Extraction and Treatment

Installation of extraction wells near the upgradient boundary of the Site to remove CVOCs. 
Includes construction of groundwater extraction and treatment system (GETS) infrastructure, 
including conveyance piping and treatment system onsite. Treatment of water would likely be 
via GAC filtration with water discharged to the sanitary sewer. Treatment of other constituents 
in groundwater may be required. Performance monitoring would also be conducted to assess 
capture and progress toward remedial goals.

Effective with regard to removing COCs from groundwater. Less 
effective than in situ technologies with respect to mass removal, given 
low production rates in the Fill Water-Bearing Zone. Rate of CVOC mass 
removal may be slow relative to other technologies.

Practical to implement in localized areas to address COCs at levels 
greater than CULs. Enhanced reductive dechlorination (ERD) is 
effective at continuing to remove CVOC mass.

Moderate to high capital. 
High O&M.

Not recommended.

Permeable Reactive Barrier (PRB)

Construction of a reactive barrier using zero valent iron (ZVI) or a comparable material near the 
upgradient boundary of the Site to prevent migration of COCs onto the Site. Construction 
techniques could include trenching and backfill with ZVI/sand mixtures or direct injection of 
ZVI through closely-spaced injection points.  Performance monitoring within the barrier would 
be conducted to assess treatment efficacy.

Effective with regard to limiting migration of COCs in groundwater. 
Would not reduce COC mass that has already migrated to the Site.

Impractical to implement to treat very low COC concentrations over 
localized area.

Moderate to high capital.  
Low O&M.

Not recommended.

Phytoremediation
Installing an engineered system of trees to take up groundwater to prevent migration of COCs. 
Performance monitoring within the phytoremediation system would be conducted to assess 
treatment efficacy.

Could limit further migration of COCs in groundwater. Could reduce 
mass where applied. 

Impractical to implement to treat very low COC concentrations over a 
localized area.

Low to moderate capital.  
Low O&M.

Not recommended.

Notes:
   BAAQMD - Bay Area Air Quality Management District O&M - operation and maintenance

PAHs - polynuclear aromatic hydrocarbons
CULs - cleanup levels PCBs - polychlorinated biphenyls

   COC - Contaminants of Concern PRB - permeable reactive barrier
   ERD - enhanced reductive dechlorination STARx - Ex Situ treatment system
   GAC - granular activated carbon SVE - soil vapor extraction

GETS - groundwater extraction and treatment system TCE - trichloroethene
   ISBR - in situ biological reduction TPH - total petroleum hydrocarbons
   ISCR - in situ chemical reduction ZVI - zero valent iron
   ISCO - in situ chemical oxidation

-The remedial technologies screened in this table were based on commonly successful remediation technologies and the use of particular technologies that have been implemented at the Site to date.

CVOC - chlorinated volatile organic compounds

Groundwater

OU-2 FS/RAP 2 of  2 December 2021



Table 12: Comparative Analysis of Remedial Alternatives
Brisbane Baylands OU-2

Brisbane, California

Geosyntec Consultants

Alternative 1 Alternative 2 Alternative 3 Alternative 4

No Action
Land Use Restrictions / Engineering 

Controls / Monitored Natural Attenuation

Land Use Restrictions / 
Soil Capping / Excavation with Relocation and 

Containment / Excavation with Offsite Disposal / In 
Situ Groundwater Treatment and Monitoring

Excavation with Offsite Disposal / In Situ 
Groundwater Treatment and Monitoring / 

Restoring to Original Grade

1
Overall Protection of Human 
Health and the Environment

2 Compliance with ARARs

3
Reduction of Toxicity, Mobility, 
and Volume through Treatment

4
Long-Term Effectiveness and 

Permanence
No mechanism to ensure long-term effectiveness 

and permanence.

Some long-term effectiveness, though not 
sitewide, through land use restrictions, 

engineering controls, and MNA.

5 Short-Term Effectiveness
Safe construction practices provide short-term effectiveness. 

Duration of possible exposure during implementation 
(excavation/offhaul) less than Alternative 4.

Extensive excavation and offhaul provides highest 
risk of exposure and greatest impacts to air quality, 

noise, and traffic during implementation. 

6 Implementability
Readily implementable because no actions taken, 
but not likely acceptable to stakeholders because 

it does not meet threshold criteria.

Readily implementable, but not likely acceptable 
to stakeholders because it does not meet 

threshold criteria.

Readily implementable, likely acceptable to stakeholders, 
comparatively small environmental impact during 

implementation of remedy.

Readily implementable and likely acceptable to 
stakeholders, but greatest environmental impact 
during implementation of remedy due to vehicle 
exhaust, noise, and other factors. Greatest risk of 
accidents due to high traffic volumes. High local 

traffic volumes, exhaust, and noise will pose conflicts 
with local community. 

7 Cost $0 $8,100,000 $43,300,000
$201,500,000 - Cost is more than 4.6 times higher 
than all other alternatives and does not provide a 

commensurate level of protectiveness. 

4 5 19 13

4 3 1 2

Notes: Abbreviations:
Alternative meets/addresses criteria (3 points) ARARs = applicable or relevant and appropriate requirements
Alternative mostly meets/addresses criteria (2 points) COCs = chemicals of concern
Alternative partially meets/addresses criteria (1 point) MNA = monitored natural attenuation
Alternative does not meet/address criteria (0 points)

Overall Comparative Ranking

Does not reduce toxicity, mobility, and volume through treatment. 

Criteria

Does not provide an adequate level of protection of human health and the environment.

Does not comply with ARARs.

Balancing Criteria

Threshold Criteria

Complies with ARARs.

Long-term effectiveness and permanence through land use restrictions and Site documents including a Soil 
Management Plan and Operations and Maintenance Plan.

No sitewide short-term effectiveness.

Mitigates exposure to COCs sitewide.

Point Total

Sitewide reduction in COC mobility by capping/backfilling excavations and in COC volume and toxicity by in situ 
groundwater treatment. Although there is reduction in onsite COC volume in soil by offsite disposal, the volume is 

merely transferred to an offsite landfill.

OU-2 FS/RAP 1 of  1 December 2021
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Legend
Sample Location and Soil Analyses

+> Metals

Metals, VOCs, SVOCs, PCBs, OCPs, TPH, Asbestos

X Historical Sample Location

+U Groundwater Monitoring Well

6+U Destroyed Groundwater Monitoring Well

!A Piezometer Location

Notes:
OCPs = organochlorine pesticides 
PCBs = polychlorinated biphenyls
TPH = total petroleum hydrocarbons
SVOCs = semivolatile organic compounds
VOCs = volatile organic compounds
All locations are approximate.
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Brisbane Baylands OU-2
Brisbane, California

Soil Sample Locations

Figure

5
WG2556 December 2021

Former UST Location

Drainage Ditch

Sampling Zone

Wetlands (B&M, 2004)

Approximate Former Oil Tank Location

Site Boundary

Railroad Tracks

Current/Former Building Footprint

Ice 
House
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Legend

!(
Sample Location, exceeds screening level at
shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
Sample Location, exceeds screening level at
intermediate depth (3.5-4 ft bgs)

!( Sample Location, exceeds screening level at
deep depth (depth varies)

!(
Sample Location, does not exceed screening
level at shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
Sample Location, does not exceed screening
level at intermediate depth (3.5-4 ft bgs)

!( Sample Location, does not exceed screening
level at deep depth (depth varies)

Notes:
mg/kg = milligrams per kilogram
ft bgs = feet below ground surface
Arsenic screening level in soil = 19 mg/kg
All locations are approximate.
Well IDs not included due to space limitation; refer to Figure 2.
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Brisbane, California

Arsenic Concentrations in Soil

Figure

6
WG2556 December 2021

+U Groundwater Monitoring Well

6+U Destroyed Groundwater Monitoring Well

Former UST Location

Drainage Ditch

Sampling Zone

Wetlands (B&M, 2004)

Approximate Former Oil Tank Location

Site Boundary

Railroad Tracks

Current/Former Building Footprint

Ice 
House

Hill

Arsenic concentrations shown in Table 2.



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!( !(

!(

!(

!(

!(

!( !(

!( !( !(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(!(
!(

!(!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

6+U

+U

+U+U
+U+U

+U+U

+U+U

+U+U

+U

+U

+U+U

+U

+U

+U+U

+U

+U+U

+U

+U+U

+U
+U

+U

+U+U

+U

+U+U

+U

+U

+U

6+U

+U

1
N O P Q R S T U V W X Y Z AA AB AC AD AE AF AG AH AI AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

SOUTH
DISPOSAL

AREA

OIL
TANK
AREA

TURNTABLE
AREA

LAZZARI FUEL CO.
(FORMER TANK &

BOILER SHOP)

FORMER
MACHINE &
ERECTING

SHOP

ROUNDHOUSE

North Ditch
Middle Ditch

Drain
age Swale

South Ditch

2
1

3

6

5

4

\\Oakland-01\data\GIS\UPC\Brisbane\Project\2019_OU2_RAP\Fig07_Lead_SO.mxd 8/10/2020 3:13:56 PM 

Legend

!(
Sample Location, exceeds screening level at
shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
Sample Location, exceeds screening level at
intermediate depth (3.5-4 ft bgs)

!( Sample Location, exceeds screening level at
deep depth (depth varies)

!(
Sample Location, does not exceed screening
level at shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
Sample Location, does not exceed screening
level at intermediate depth (3.5-4 ft bgs)

!( Sample Location, does not exceed screening
level at deep depth (depth varies)

Notes:
mg/kg = milligrams per kilogram
ft bgs = feet below ground surface.
Lead screening level in soil = 80 mg/kg
All locations are approximate.
Well IDs not included due to space limitation; refer to Figure 2.

0 260
Feet

³

Brisbane Baylands OU-2
Brisbane, California

Lead Concentrations in Soil

Figure

7
WG2556 December 2021

+U Groundwater Monitoring Well

6+U Destroyed Groundwater Monitoring Well

Former UST Location

Drainage Ditch

Sampling Zone

Wetlands (B&M, 2004)

Approximate Former Oil Tank Location

Site Boundary

Railroad Tracks

Current/Former Building Footprint

Ice 
House

Hill

Lead concentrations shown in Table 2.
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DG-O4
Deep1: 26

DG-AG11
0.5-1': 246
3.5-4': 55
Deep1: 807

DG-AN13
0.5-1': 1,512
3.5-4': 10
Deep1: 65

DG-AJ17
0.5-1': 5
3.5-4': 5
Deep1: 5

DG-AM15
0.5-1': 13
3.5-4': 69
Deep1: 5

DG-AP13
0.5-1': 39/21
3.5-4': 5
Deep1: 5

DG-AT12
0.5-1': 72
3.5-4': 1,246
Deep1: 5

DG-V17
0.5-1': 89
3.5-4': 7/10
Deep1: 323

DG-AU11
0.5-1': 15
3.5-4': 356
Deep1: 182

DG-AX9
0.5-1': 267
3.5-4': 1,108
Deep1: 13

DG-AR13
0.5-1': 247
3.5-4': 29
Deep1: 11

DG-AI11
0.5-1': 6/12
3.5-4': 590
Deep1: 1,263

DG-AH5
0.5-1': 107
3.5-4': 1,098
Deep1: 5

DG-AE7
0.5-1': 50
3.5-4': 25
Deep1: 42

DG-AI7
0.5-1': 613
3.5-4': 16
Deep1: 1,069

DG-AA19
0.5-1': 46
3.5-4': 316
Deep1: 9

DG-N4
Deep1: 21

DG-U15
3.5-4': 13
Deep1: 267

DG-AG15
0.5-1': 18
3.5-4': 75
Deep1: 196

DG-AV9
0.5-1': 347
3.5-4': 60
Deep1: 17DG-AC11

0.5-1': 202
3.5-4': 1,711
Deep1: 146

DG-AA3
0.5-1': 143/144
3.5-4': 7
Deep1: 7

DG-AF13
0.5-1': 1,050
3.5-4': 1,018
Deep1: 52

DG-T17
0.5-1': 384
3.5-4': 70
Deep1: 364

DG-AL9
0.5-1': 79
3.5-4': 25
Deep1: 19/22

DG-AD17
0.5-1': 19
3.5-4': 215
Deep1: 14

DG-AN9
0.5-1': 107
3.5-4': 5
Deep1: 11

DG-AM7
0.5-1': 352
3.5-4': 10
Deep1: 70

DG-V13
0.5-1': 112
3.5-4': 248
Deep1: 6

DG-Y19
0.5-1': 470
3.5-4': 110
Deep1: 6

DG-AS11
0.5-1': 720
3.5-4': 209
Deep1: 5

DG-AW11
0.5-1': 53
3.5-4': 47
Deep1: 45

DG-S9
Deep1: 317

DG-N13
0.5-1': 182/109
3.5-4': 14
Deep1: 3

DG-O15
0.5-1': 15
3.5-4': 8/7
Deep1: 3

DG-Q15
0.5-1': 333/414
3.5-4': 48
Deep1: 3

DG-V5
0.5-1': 91
3.5-4': 4
Deep1: 3

DG-V9
0.5-1': 3
3.5-4': 4
Deep1: 3

DG-Y15
0.5-1': 196
3.5-4': 28/33
Deep1: 277

DG-AC7
0.5-1': 743/290
3.5-4': 6
Deep1: 27

DG-Z17
0.5-1': 470/151
3.5-4': 449
Deep1: 244

DG-AH13
0.5-1': 152
3.5-4': 305
Deep1: 2,583

DG-U13
Deep1: 139

DG-P4
Deep1: 67

DG-AV5
0.5-1': 190/1,361
3.5-4': 9
Deep1: 13

DG-AD13
0.5-1': 167
3.5-4': 735

Deep1: 1,571/3,081

DG-AC15
0.5-1': 305/11
3.5-4': 2,949
Deep1: 1,063

DG-S15
0.5-1': 88
3.5-4': 18/17
Deep1: 62

DG-AH4
Deep1: 2,168

DG-AS3
0.5-1': 20/25
3.5-4': 598
Deep1: 23

DG-AB13
0.5-1': 154
3.5-4': 7/9

Deep1: 20,738

DG-AA11
0.5-1': 97
3.5-4': 109

DG-AA15
0.5-1': 229

DG-AA7
0.5-1': 89
3.5-4': 7

DG-AB17
0.5-1': 52
3.5-4': 1,471

DG-AB5
0.5-1': 1,009/122
3.5-4': 19

DG-AB9
0.5-1': 8
3.5-4': 36

DG-AC3
0.5-1': 98
3.5-4': 6

DG-AD5
0.5-1': 88
3.5-4': 5

DG-AD9
0.5-1': 252
3.5-4': 19

DG-AE11
0.5-1': 63
3.5-4': 123

DG-AE3
0.5-1': 5
3.5-4': 70

DG-AF13
0.5-1': 1,333
3.5-4': 56

DG-AF5
0.5-1': 242
3.5-4': 5

DG-AG3
0.5-1': 19
3.5-4': 11

DG-AG7
0.5-1': 36
3.5-4': 9

DG-AH17
0.5-1': 11

DG-AH9
0.5-1': 44
3.5-4': 38

DG-AI15
0.5-1': 91
3.5-4': 5/5

DG-AI3
0.5-1': 6
3.5-4': 15/20

DG-AJ13
0.5-1': 361
3.5-4': 29

DG-AJ5
0.5-1': 93
3.5-4': 580

DG-AJ9
0.5-1': 66
3.5-4': 15

DG-AK11
0.5-1': 247
3.5-4': 6,776

DG-AK15
0.5-1': 31
3.5-4': 246

DG-AK3
0.5-1': 7
3.5-4': 405

DG-AK7
0.5-1': 390
3.5-4': 9/10

DG-AL13
0.5-1': 41
3.5-4': 7

DG-AL5
0.5-1': 43
3.5-4': 117/39

DG-AM11
0.5-1': 5
3.5-4': 310

DG-AM3
0.5-1': 727
3.5-4': 26

DG-AN5
0.5-1': 19
3.5-4': 6

DG-AO11
0.5-1': 355
3.5-4': 751

DG-AO3
0.5-1': 45
3.5-4': 19

DG-AO7
0.5-1': 200
3.5-4': 14

DG-AP5
0.5-1': 29
3.5-4': 10

DG-AP9
0.5-1': 14
3.5-4': 5

DG-AQ11
0.5-1': 23
3.5-4': 5

DG-AQ3
0.5-1': 6
3.5-4': 44

DG-AQ7
0.5-1': 11
3.5-4': 10

DG-AR5
0.5-1': 5
3.5-4': 45

DG-AR9
0.5-1': 121
3.5-4': 8/10

DG-AS7
0.5-1': 11,664
3.5-4': 4

DG-AT5
0.5-1': 5
3.5-4': 348

DG-AT9
0.5-1': 71
3.5-4': 5

DG-AU3
0.5-1': 223
3.5-4': 141

DG-AU7
0.5-1': 40/74
3.5-4': 8

DG-AW3
0.5-1': 500
3.5-4': 403

DG-AX5
0.5-1': 5,731
3.5-4': 324

DG-AY3
0.5-1': 17
3.5-4': 693

DG-N1
0.5-1': 112
3.5-4': 7

DG-N5
0.5-1': 145/98
3.5-4': 8

DG-N9
0.5-1': 6,999
3.5-4': 91

DG-O11
0.5-1': 61
3.5-4': 202

DG-O7
0.5-1': 59
3.5-4': 7

DG-P1
0.5-1': 252
3.5-4': 19/30

DG-P13
0.5-1': 5
3.5-4': 18/18

DG-P5
0.5-1': 66
3.5-4': 53

DG-P9
0.5-1': 24
3.5-4': 37

DG-Q11
0.5-1': 227/185
3.5-4': 298

DG-Q3
0.5-1': 13
3.5-4': 5

DG-Q7
0.5-1': 185
3.5-4': 21/127

DG-R1
0.5-1': 463
3.5-4': 12

DG-R13
0.5-1': 431
3.5-4': 14

DG-R15
3.5-4': 775

DG-R5
0.5-1': 407
3.5-4': 156/140

DG-R9
0.5-1': 316
3.5-4': 24

DG-S11
0.5-1': 152
3.5-4': 210

DG-S3
0.5-1': 41
3.5-4': 140

DG-S7
0.5-1': 172
3.5-4': 20

DG-T1
0.5-1': 364
3.5-4': 10/8

DG-T13
0.5-1': 27/61
3.5-4': 16

DG-T5
0.5-1': 76
3.5-4': 5

DG-T9
0.5-1': 13
3.5-4': 3

DG-U11
0.5-1': 247
3.5-4': 24

DG-U17
0.5-1': 118

DG-U3
0.5-1': 94
3.5-4': 38/244

DG-U7
0.5-1': 33
3.5-4': 32

DG-V1
0.5-1': 370
3.5-4': 25

DG-W11
0.5-1': 654
3.5-4': 8

DG-W15
0.5-1': 1,007/244
3.5-4': 491

DG-W3
0.5-1': 53
3.5-4': 21

DG-W7
0.5-1': 97
3.5-4': 28

DG-X1
0.5-1': 1,895/7,759
3.5-4': 15

DG-X13
0.5-1': 348
3.5-4': 54/86

DG-X17
0.5-1': 461
3.5-4': 1,010

DG-X5
0.5-1': 90
3.5-4': 3

DG-X9
0.5-1': 16
3.5-4': 17

DG-Y11
0.5-1': 1,227
3.5-4': 18

DG-Y3
0.5-1': 466
3.5-4': 9

DG-Y7
0.5-1': 47
3.5-4': 12

DG-Z13
0.5-1': 48
3.5-4': 32

DG-Z5
0.5-1': 259
3.5-4': 3

DG-Z9
0.5-1': 74/32
3.5-4': 5

DG-O3
0.5-1': 8
3.5-4': 8
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Legend
!(

S a m ple Loca tion , exceeds screen in g level a t
sha llow depth (0.5-1 or 1-1.5 ft b gs)

!(
S a m ple Loca tion , exceeds screen in g level a t
in term edia te depth (3.5-4 ft b gs)

!( S a m ple Loca tion , exceeds screen in g level a t deep
depth (depth va ries)

!(
S a m ple Loca tion , does n ot exceed screen in g level
a t sha llow depth (0.5-1 or 1-1.5 ft b gs)

!(
S a m ple Loca tion , does n ot exceed screen in g level
a t in term edia te depth (3.5-4 ft b gs)

!( S a m ple Loca tion , does n ot exceed screen in g level
a t deep depth (depth va ries)

Notes:
1 S ee T a b le 3 for sa m ple depth. For sa m ples
   with m ultiple depths grea ter tha n  4 ft b gs
   the highest con cen tra tion  is shown .
-- / --  in dica tes origin a l / duplica te result
μg/kg = m icrogra m s per kilogra m
ft b gs = feet b elow groun d surfa ce
m g/kg = m illigra m s per kilogra m
PAHs = polycyclic a rom a tic hydroca rb on s
T PH-d = tota l petroleum  hydroca rb on s a s diesel (C10-C28)
PAHs screen in g level in  soil = 400 μg/kg
All loca tion s a re a pproxim a te.
Well IDs n ot in cluded due to spa ce lim ita tion ; refer to Figure 2.

+U Groun dwa ter Mon itorin g Well
6+U Destroyed Groun dwa ter Mon itorin g Well

Form er U S T  Loca tion
Dra in a ge Ditch
S a m plin g Zon e
Wetla n ds (B&M, 2004)
Approxim a te Form er Oil T a n k Loca tion
S ite Boun da ry

Ra ilroa d T ra cks
Curren t/Form er Buildin g Footprin t

T PH-d Con cen tra tion  Con tours in  S oil
50,000 m g/kg T PH-d
260 m g/kg T PH-d

0 260
Feet

³

Brisb a n e Ba yla n ds OU -2
Brisb a n e, Ca liforn ia

Benzo(a)pyrene Equivalent Total PAHs
Concentrations in Soil

Figure

8WG2556 December 2021

Benzo(a)pyrene equivalent total PAHs and TPH
concentrations shown in Table 3.

Loca tion s a dded durin g in vestiga tion  due to
ob serva tion  a t n eighb orin g b orin g(s) suggestin g
possib le presen ce of sepa ra te-pha se liquid

Ice 
House
Hill
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6+U

+U

+U+U
+U+U

+U+U

+U+U

+U+U

+U

+U

+U+U

+U

+U

+U+U

+U

+U+U

+U

+U+U

+U
+U

+U

+U+U

+U

+U+U

+U

+U

+U

6+U

+U

1
N O P Q R S T U V W X Y Z AA AB AC AD AE AF AG AH AI AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

S OUTH
DIS P OS AL
AR EA

OIL
TANK
AR EA

TUR NTABLE
AR EA

LAZ Z AR I FUEL CO.
(FOR MER  TANK &
BOILER  S H O P )

FOR MER
MACH INE &
ER ECTING
S H O P

R OUNDH OUS E

North Ditch
Middle Ditch

Drain
age Swale

South Ditch

DG-AA19
0.5-1': <40
3.5-4': <31
Deep1: <8.0

DG-AA3
0.5-1': 24/47
3.5-4': <3.5
Deep1: 6.9

DG-AB13
0.5-1': <83

3.5-4': <3.4/<3.3
Deep1: 13,000

DG-AC11
0.5-1': <140
3.5-4': <690
Deep1: <69

DG-AC15
0.5-1': <340/9.8
3.5-4': 73
Deep1: 6,500

DG-AC7
0.5-1': 28/43
3.5-4': 41
Deep1: 42

DG-AD13
0.5-1': <67
3.5-4': <340

Deep1: 1,100/6,900

DG-AD17
0.5-1': <16
3.5-4': <7.8
Deep1: <4.0

DG-AE7
0.5-1': 4.9
3.5-4': 14
Deep1: 15

DG-AF13
0.5-1': 660
3.5-4': 930
Deep1: 500

DG-AG11
0.5-1': <68
3.5-4': <34
Deep1: 1,500

DG-AG15
0.5-1': <16
3.5-4': <39
Deep1: <16

DG-AH13
0.5-1': <170
3.5-4': <340
Deep1: <1,400

DG-AH4
Deep1: 1,100

DG-AH5
0.5-1': 27
3.5-4': 660
Deep1: <3.4

DG-AI11
0.5-1': <6.9/<6.6
3.5-4': 180
Deep1: 1,200

DG-AI7
0.5-1': 80
3.5-4': 14
Deep1: 510

DG-AJ17
0.5-1': <4.0
3.5-4': <4.0
Deep1: <4.0

DG-AL9
0.5-1': 10
3.5-4': 82
Deep1: 6.7/4.4

DG-AM15
0.5-1': 11
3.5-4': <3.9
Deep1: <3.9/<3.9

DG-AM7
0.5-1': 66
3.5-4': 25
Deep1: 90

DG-AN13
0.5-1': <1,700
3.5-4': <3.4
Deep1: 4,900

DG-AN9
0.5-1': 13
3.5-4': <3.5
Deep1: 5.1

DG-AP13
0.5-1': <8.0/4.0
3.5-4': 6.7
Deep1: 8

DG-AR13
0.5-1': <40
3.5-4': <4.0
Deep1: 11

DG-AS11
0.5-1': <340
3.5-4': 54
Deep1: 7.4

DG-AS3
0.5-1': 5.6/12
3.5-4': 74
Deep1: 15

DG-AT12
0.5-1': <8.0
3.5-4': 19
Deep1: <4.0

DG-AU11
0.5-1': <3.9
3.5-4': 10
Deep1: 36

DG-AV5
0.5-1': 87/150
3.5-4': 8.5
Deep1: 5

DG-AV9
0.5-1': 110
3.5-4': 57
Deep1: 61

DG-AW11
0.5-1': <7.9
3.5-4': <39
Deep1: <39

DG-AX9
0.5-1': 22
3.5-4': 96
Deep1: 5.7

DG-N13
0.5-1': 22/27
3.5-4': 79
Deep1: <3.4

DG-N4
Deep1: 280

DG-O15
0.5-1': 11
3.5-4': 6.0/4.5
Deep1: <3.5

DG-O4
Deep1: 97 DG-P4

Deep1: 520

DG-Q15
0.5-1': 590/580
3.5-4': 74
Deep1: <3.4

DG-S15
0.5-1': <69
3.5-4': 100/89
Deep1: <69

DG-S9
Deep1: 120

DG-T17
0.5-1': 1,300
3.5-4': <34
Deep1: 480/470

DG-U13
Deep1: <69

DG-U15
3.5-4': 9.0
Deep1: <170

DG-V13
0.5-1': 70
3.5-4': <68
Deep1: <3.4

DG-V17
0.5-1': <17
3.5-4': <3.4/<3.3
Deep1: 290

DG-V5
0.5-1': 61
3.5-4': <3.5
Deep1: <3.4

DG-V9
0.5-1': <3.4
3.5-4': 130
Deep1: <3.4

DG-Y15
0.5-1': <140
3.5-4': <17/<17
Deep1: 1,300

DG-Y19
0.5-1': <350
3.5-4': 36
Deep1: <3.4

DG-Z17
0.5-1': <170/<69
3.5-4': <350
Deep1: <170

DG-AA11
0.5-1': <17
3.5-4': 90

DG-AA15
0.5-1': <140

DG-AA7
0.5-1': 21
3.5-4': <3.3

DG-AB17
0.5-1': 120
3.5-4': <160

DG-AB5
0.5-1': 100/22
3.5-4': <3.4

DG-AB9
0.5-1': 18
3.5-4': 22

DG-AC3
0.5-1': 22
3.5-4': 5.2

DG-AD5
0.5-1': 340
3.5-4': 3.6

DG-AD9
0.5-1': 130
3.5-4': 170

DG-AE11
0.5-1': <17
3.5-4': <66

DG-AE3
0.5-1': <3.5
3.5-4': 20

DG-AF5
0.5-1': 77
3.5-4': <3.4

DG-AG3
0.5-1': 4.3
3.5-4': <3.5

DG-AG7
0.5-1': 6.1
3.5-4': <4.0

DG-AH17
0.5-1': <4.0

DG-AH9
0.5-1': 6.3
3.5-4': 36

DG-AI15
0.5-1': <79
3.5-4': <3.9/<3.9

DG-AI3
0.5-1': <3.5
3.5-4': 7.6/14

DG-AJ13
0.5-1': <170
3.5-4': <17

DG-AJ5
0.5-1': 18
3.5-4': 630

DG-AJ9
0.5-1': 20
3.5-4': 26

DG-AK11
0.5-1': <140
3.5-4': <3,300

DG-AK15
0.5-1': 11
3.5-4': <78

DG-AK3
0.5-1': 3.5
3.5-4': 120

DG-AK7
0.5-1': 45
3.5-4': 26/35

DG-AL13
0.5-1': <6.9
3.5-4': <3.5

DG-AL5
0.5-1': 63
3.5-4': 38/21

DG-AM11
0.5-1': <3.4
3.5-4': <350

DG-AM3
0.5-1': <70
3.5-4': 23

DG-AN5
0.5-1': 4.4
3.5-4': <3.5

DG-AO11
0.5-1': <170
3.5-4': <350

DG-AO3
0.5-1': 40
3.5-4': 12

DG-AO7
0.5-1': 20
3.5-4': 9.4

DG-AP5
0.5-1': 240
3.5-4': <3.5

DG-AP9
0.5-1': <3.4
3.5-4': <3.4

DG-AQ11
0.5-1': 6.1
3.5-4': 6.1

DG-AQ3
0.5-1': <3.5
3.5-4': 5.2

DG-AQ7
0.5-1': 49
3.5-4': 25

DG-AR5
0.5-1': <3.5
3.5-4': 5.1

DG-AR9
0.5-1': 58
3.5-4': 5.8/3.9

DG-AS7
0.5-1': <140
3.5-4': 5

DG-AT5
0.5-1': <3.5
3.5-4': 21

DG-AT9
0.5-1': 13
3.5-4': 6.6

DG-AU3
0.5-1': 21
3.5-4': 23

DG-AU7
0.5-1': 22/59
3.5-4': 42

DG-AW3
0.5-1': 75
3.5-4': 72

DG-AX5
0.5-1': 130
3.5-4': 11

DG-AY3
0.5-1': <6.8
3.5-4': <350

DG-N1
0.5-1': 33
3.5-4': 3.6

DG-N5
0.5-1': 23/16
3.5-4': 5

DG-N9
0.5-1': 1,100
3.5-4': 36

DG-O11
0.5-1': 31
3.5-4': 78

DG-O3
0.5-1': <3.5
3.5-4': 4.7

DG-O7
0.5-1': <17
3.5-4': <3.4

DG-P1
0.5-1': 25
3.5-4': 9.6/7.7

DG-P13
0.5-1': <3.5
3.5-4': 45/37

DG-P5
0.5-1': 38
3.5-4': 25

DG-P9
0.5-1': 10
3.5-4': <3.3

DG-Q11
0.5-1': 150/130
3.5-4': <340

DG-Q3
0.5-1': <3.5
3.5-4': <3.5

DG-Q7
0.5-1': 49
3.5-4': 40/40

DG-R1
0.5-1': 110
3.5-4': 21

DG-R13
0.5-1': 1,500
3.5-4': 32

DG-R15
3.5-4': 1,000

DG-R5
0.5-1': 70
3.5-4': 12/14

DG-R9
0.5-1': 130
3.5-4': 5.1

DG-S11
0.5-1': <170
3.5-4': <140

DG-S3
0.5-1': 17
3.5-4': <70

DG-S7
0.5-1': 32
3.5-4': 34

DG-T1
0.5-1': 78
3.5-4': 6.4/<3.5

DG-T13
0.5-1': 56/120
3.5-4': 5.2

DG-T5
0.5-1': 25
3.5-4': <3.5

DG-T9
0.5-1': 6.8
3.5-4': <3.4

DG-U11
0.5-1': 380
3.5-4': 40

DG-U17
0.5-1': 300

DG-U3
0.5-1': 72
3.5-4': 280/92

DG-U7
0.5-1': 5.8
3.5-4': 79

DG-V1
0.5-1': 48
3.5-4': 9.5

DG-W11
0.5-1': 86
3.5-4': <3.4/<3.4

DG-W15
0.5-1': <690/<170
3.5-4': <350

DG-W3
0.5-1': 17
3.5-4': 8.6

DG-W7
0.5-1': 42
3.5-4': 69

DG-X1
0.5-1': 310/350
3.5-4': 5.3

DG-X13
0.5-1': <69
3.5-4': <34/<34

DG-X17
0.5-1': <350
3.5-4': <690

DG-X5
0.5-1': 68
3.5-4': <3.4

DG-X9
0.5-1': 8.9
3.5-4': 390

DG-Y11
0.5-1': <340
3.5-4': <6.6

DG-Y3
0.5-1': <170
3.5-4': 7.3

DG-Y7
0.5-1': 12
3.5-4': 73

DG-Z13
0.5-1': 37
3.5-4': 35

DG-Z5
0.5-1': 85
3.5-4': <3.5

DG-Z9
0.5-1': 21/11
3.5-4': 41

21

3

6

5

4

\\Oak land-01\data\GIS \UP C\Brisbane\P roject\2019_ OU2_ R AP \Fig09_ Naphthalene_ S O.m xd 8/10/2020 3:06:37 P M 

Legend

!(
S am ple Location, exceeds screening level at
shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
S am ple Location, exceeds screening level at
interm ediate depth (3.5-4 ft bgs)

!( S am ple Location, exceeds screening level at deep
depth (depth varies)

!(
S am ple Location, does not exceed screening level
at shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
S am ple Location, does not exceed screening level
at interm ediate depth (3.5-4 ft bgs)

!( S am ple Location, does not exceed screening level
at deep depth (depth varies)

0 260
Feet

³

Brisbane Baylands OU-2
Brisbane, California

Naphthalene Concentrations in Soil

Figure

9W G2556 December 2021

+U Groundwater Monitoring W ell
6+U Destroyed Groundwater Monitoring W ell

Form er US T Location
Drainage Ditch
S am pling Z one
W etlands (B&M, 2004)
Approxim ate Form er Oil Tank  Location
S ite Boundary

R ailroad Track s
Current/Form er Building Footprint

Naphthalene concentrations shown are the maximum
between concentrations in Tables 3 and 5.

Locations added during investigation due to
observation at neighboring boring(s) suggesting
possible presence of separate-phase liquid

Notes:
1 S ee Table 3 for sam ple depth. For sam ples
   with m ultiple depths greater than 4 ft bgs
   the highest concentration is shown.
< = result is less than the m ethod detection lim it
-- / --  indicates original / duplicate result
μ g/k g = m icrogram s per k ilogram
ft bgs = feet below ground surface
m g/k g = m illigram s per k ilogram
TP H -d = total petroleum hydrocarbons as diesel (C10-C28)
Naphthalene screening level in soil = 1,200 μ g/k g
All locations are approxim ate.
W ell IDs not included due to space lim itation; refer to Figure 2.

TP H -d Concentration Contours in S oil
50,000 m g/k g TP H -d
260 m g/k g TP H -d

Ice 
H ouse
H ill
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6+U

+U

+U+U
+U+U

+U+U

+U+U

+U+U

+U

+U

+U+U

+U

+U

+U+U

+U

+U+U

+U

+U+U

+U
+U

+U

+U+U

+U

+U+U

+U

+U

+U

6+U

+U

1
N O P Q R S T U V W X Y Z AA AB AC AD AE AF AG AH AI AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

SOUTH
DISPOSAL

AREA

OIL
TANK
AREA

TURNTABLE
AREA

LAZZARI FUEL CO.
(FORMER TANK &

BOILER SHOP)

FORMER
MACHINE &
ERECTING

SHOP

ROUNDHOUSE

North Ditch
Middle Ditch

Drain
age Swale

South Ditch

DG-AA19
0.5-1': 350
3.5-4': 55
Deep1: 5.9

DG-AA3
0.5-1': 76/97
3.5-4': 1.9
Deep1: 2.0

DG-AB13
0.5-1': 610

3.5-4': 54/35
Deep1: 94,000

DG-AC11
0.5-1': 5,000
3.5-4': 5,400
Deep1: 770

DG-AC15
0.5-1': 330/910
3.5-4': 44
Deep1: 3,800

DG-AC7
0.5-1': 85/75
3.5-4': 28
Deep1: 9.2

DG-AD13
0.5-1': 390

3.5-4': 2,400
Deep1: 8,400/15,000

DG-AD17
0.5-1': 170
3.5-4': 22
Deep1: 13

DG-AE7
0.5-1': 21
3.5-4': 27
Deep1: 6.2

DG-AF13
0.5-1': 15,000
3.5-4': 52,000
Deep1: 190

DG-AG11
0.5-1': 420
3.5-4': 180
Deep1: 9,500

DG-AG15
0.5-1': 5.7
3.5-4': 99
Deep1: 27

DG-AH13
0.5-1': 670
3.5-4': 2,200
Deep1: 20,000

DG-AH4
Deep1: 3,700

DG-AH5
0.5-1': 58
3.5-4': 130
Deep1: 18

DG-AI11
0.5-1': 24/47
3.5-4': 10,000
Deep1: 5,200

DG-AI7
0.5-1': 440
3.5-4': 25
Deep1: 220

DG-AJ17
0.5-1': 5.4
3.5-4': <2.5
Deep1: <2.5

DG-AL9
0.5-1': 36
3.5-4': 53
Deep1: 1.4/2.7

DG-AM15
0.5-1': 8.3
3.5-4': 16
Deep1: 20/5.1

DG-AM7
0.5-1': 170
3.5-4': 16
Deep1: 42

DG-AN13
0.5-1': 3,400
3.5-4': 26
Deep1: 54

DG-AN9
0.5-1': 43
3.5-4': 0.92
Deep1: 2.0

DG-AP13
0.5-1': 130/40
3.5-4': 11
Deep1: 10

DG-AR13
0.5-1': 48
3.5-4': 14
Deep1: 3.8

DG-AS11
0.5-1': 2,000
3.5-4': 53
Deep1: 11

DG-AS3
0.5-1': 24/25
3.5-4': 110
Deep1: 160

DG-AT12
0.5-1': 56
3.5-4': 390
Deep1: 5.8

DG-AU11
0.5-1': 33
3.5-4': 26
Deep1: 16

DG-AV5
0.5-1': 120/330
3.5-4': 5.8
Deep1: 3.9

DG-AV9
0.5-1': 660
3.5-4': 76
Deep1: 160

DG-AW11
0.5-1': 110
3.5-4': 47
Deep1: 1,600

DG-AX9
0.5-1': 34
3.5-4': 590
Deep1: 5.7

DG-N13
0.5-1': 59/57
3.5-4': 13
Deep1: 1.3

DG-N4
Deep1: 2,800

DG-O15
0.5-1': 65
3.5-4': 8.3/7.3
Deep1: 1.2

DG-O4
Deep1: 2,000

DG-P4
Deep1: 3,600

DG-Q15
0.5-1': 460/1,200
3.5-4': 32
Deep1: 2.8

DG-S15
0.5-1': 940
3.5-4': 13/16
Deep1: 1,500

DG-S9
Deep1: 3,000

DG-T17
0.5-1': 1,200
3.5-4': 59
Deep1: 940/420

DG-U13
Deep1: 1,100

DG-U15
3.5-4': 20
Deep1: 2,400

DG-V13
0.5-1': 710
3.5-4': 710
Deep1: 5.7

DG-V17
0.5-1': 70
3.5-4': 3.1/3.4
Deep1: 170

DG-V5
0.5-1': 48
3.5-4': 1.7
Deep1: 0.98

DG-V9
0.5-1': 5.0
3.5-4': 15
Deep1: 2.8

DG-Y15
0.5-1': 620
3.5-4': 180/120
Deep1: 3,600

DG-Y19
0.5-1': 1,000
3.5-4': 82
Deep1: 5.5

DG-Z17
0.5-1': 400/590
3.5-4': 1,300
Deep1: 1,800

DG-AA11
0.5-1': 310
3.5-4': 1,400

DG-AA15
0.5-1': 1,400

DG-AA7
0.5-1': 45
3.5-4': 14

DG-AB17
0.5-1': 610
3.5-4': 3,100

DG-AB5
0.5-1': 51/38
3.5-4': 6.8

DG-AB9
0.5-1': 21
3.5-4': 8.9

DG-AC3
0.5-1': 72
3.5-4': 4.0

DG-AD5
0.5-1': 310
3.5-4': 15

DG-AD9
0.5-1': 510
3.5-4': 110

DG-AE11
0.5-1': 170
3.5-4': 390

DG-AE3
0.5-1': 3.0
3.5-4': 24

DG-AF13
0.5-1': 1,500

3.5-4': 22

DG-AF5
0.5-1': 300
3.5-4': 11

DG-AG3
0.5-1': 11

3.5-4': 210

DG-AG7
0.5-1': 20
3.5-4': 5.4

DG-AH17
0.5-1': 3.6

DG-AH9
0.5-1': 9.3
3.5-4': 13

DG-AI15
0.5-1': 370
3.5-4': 11/15

DG-AI3
0.5-1': 5.1
3.5-4': 20/38

DG-AJ13
0.5-1': 3,300
3.5-4': 130

DG-AJ5
0.5-1': 51
3.5-4': 600

DG-AJ9
0.5-1': 71
3.5-4': 7.1

DG-AK11
0.5-1': 460
3.5-4': 34,000

DG-AK15
0.5-1': 14
3.5-4': 140

DG-AK3
0.5-1': 14
3.5-4': 27

DG-AK7
0.5-1': 200
3.5-4': 36/17

DG-AL13
0.5-1': 60
3.5-4': 6.3

DG-AL5
0.5-1': 15
3.5-4': 110/38

DG-AM11
0.5-1': 22
3.5-4': 1,600

DG-AM3
0.5-1': 310
3.5-4': 65

DG-AN5
0.5-1': 13
3.5-4': 15

DG-AO11
0.5-1': 370
3.5-4': 14,000

DG-AO3
0.5-1': 42
3.5-4': 23

DG-AO7
0.5-1': 38
3.5-4': 44

DG-AP5
0.5-1': 70
3.5-4': 5.3

DG-AP9
0.5-1': 11
3.5-4': 2.6

DG-AQ11
0.5-1': 48
3.5-4': 6.5

DG-AQ3
0.5-1': 3.0
3.5-4': 5.5

DG-AQ7
0.5-1': 6.2
3.5-4': 7.4

DG-AR5
0.5-1': 1.5
3.5-4': 16

DG-AR9
0.5-1': 180
3.5-4': 15/47

DG-AS7
0.5-1': 120
3.5-4': 8.4

DG-AT5
0.5-1': 3.0
3.5-4': 16

DG-AT9
0.5-1': 17
3.5-4': 8.4

DG-AU3
0.5-1': 41
3.5-4': 140

DG-AU7
0.5-1': 94/110
3.5-4': 31

DG-AW3
0.5-1': 42
3.5-4': 54

DG-AX5
0.5-1': 47
3.5-4': 5.2

DG-AY3
0.5-1': 17
3.5-4': 130

DG-N1
0.5-1': 82
3.5-4': 3.2

DG-N5
0.5-1': 68/100
3.5-4': 38

DG-N9
0.5-1': 380
3.5-4': 15

DG-O11
0.5-1': 31
3.5-4': 99

DG-O3
0.5-1': 4.2
3.5-4': 1.8

DG-O7
0.5-1': 170
3.5-4': 63

DG-P1
0.5-1': 15
3.5-4': 3.5/4.7

DG-P13
0.5-1': 25
3.5-4': 90/22

DG-P5
0.5-1': 35

3.5-4': 100

DG-P9
0.5-1': 96
3.5-4': 14

DG-Q11
0.5-1': 950/920
3.5-4': 2,300

DG-Q3
0.5-1': 11
3.5-4': 2.5

DG-Q7
0.5-1': 270
3.5-4': 61/280

DG-R1
0.5-1': 190
3.5-4': 92

DG-R13
0.5-1': 350
3.5-4': 24

DG-R15
3.5-4': 10,000

DG-R5
0.5-1': 62
3.5-4': 11/10

DG-R9
0.5-1': 320
3.5-4': 39

DG-S11
0.5-1': 680
3.5-4': 1,200

DG-S3
0.5-1': 90
3.5-4': 740

DG-S7
0.5-1': 260
3.5-4': 97

DG-T1
0.5-1': 180
3.5-4': 1.6/5.8

DG-T13
0.5-1': 280/530

3.5-4': 11

DG-T5
0.5-1': 22
3.5-4': 3.4

DG-T9
0.5-1': 46
3.5-4': 1.9

DG-U11
0.5-1': 3,600
3.5-4': 270

DG-U17
0.5-1': 500

DG-U3
0.5-1': 98
3.5-4': 12/330

DG-U7
0.5-1': 15
3.5-4': 28

DG-V1
0.5-1': 41
3.5-4': 2.8

DG-W11
0.5-1': 240
3.5-4': 1.4/3.4

DG-W15
0.5-1': 700/510
3.5-4': 2,200

DG-W3
0.5-1': 62
3.5-4': 9.4

DG-W7
0.5-1': 32
3.5-4': 35

DG-X1
0.5-1': 95/69
3.5-4': 2.9

DG-X13
0.5-1': 490
3.5-4': 180/860

DG-X17
0.5-1': 420
3.5-4': 1,500

DG-X5
0.5-1': 78
3.5-4': 1.3

DG-X9
0.5-1': 31
3.5-4': 68

DG-Y11
0.5-1': 2,200
3.5-4': 250

DG-Y3
0.5-1': 930
3.5-4': 2.1

DG-Y7
0.5-1': 25
3.5-4': 59

DG-Z13
0.5-1': 1,000
3.5-4': 290

DG-Z5
0.5-1': 70
3.5-4': 5.6

DG-Z9
0.5-1': 100/62
3.5-4': 31

21
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\\Oakland-01\data\GIS\UPC\Brisbane\Project\2019_OU2_RAP\Fig10_TPHd_SO.mxd 8/10/2020 3:05:39 PM 

Legend

!(
Sample Location, exceeds screening level at
shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
Sample Location, exceeds screening level at
intermediate depth (3.5-4 ft bgs)

!( Sample Location, exceeds screening level at deep
depth (depth varies)

!(
Sample Location, does not exceed screening level
at shallow depth (0.5-1 or 1-1.5 ft bgs)

!(
Sample Location, does not exceed screening level
at intermediate depth (3.5-4 ft bgs)

!( Sample Location, does not exceed screening level
at deep depth (depth varies)

Notes:
1 See Table 3 for sample depth. For samples
  with multiple depths greater than 4 ft bgs
   the highest concentration is shown.
< = result is less than the method detection limit
-- / --  indicates original / duplicate result
mg/kg = milligrams per kilogram
ft bgs = feet below ground surface
TPH =  total petroleum hydrocarbons
TPH-d = total petroleum hydrocarbons diesel (C10-C28)
TPH-d screening level in soil = 260 mg/kg
All locations are approximate.
Well IDs not included due to space limitation; refer to Figure 2.

0 260
Feet

³

+U Groundwater Monitoring Well

6+U Destroyed Groundwater Monitoring Well

Former UST Location

Drainage Ditch

Sampling Zone

Wetlands (B&M, 2004)

Approximate Former Oil Tank

Site Boundary

Railroad Tracks

Current/Former Building Footprint

TPH-d Concentration Contours in Soil

50,000 mg/kg TPH-d

260 mg/kg TPH-dLocations added during investigation due to
observation at neighboring boring(s) suggesting
possible presence of separate-phase liquid

Ice 
House

Hill

Brisbane Baylands OU-2
Brisbane, California

Petroleum Hydrocarbon Concentrations
in Soil (TPH-d)
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1
N O P Q R S T U V W X Y Z AA AB AC AD AE AF AG AH AI AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

North Ditch
Middle Ditch

Drain
age Swale

South Ditch

DG-AM15
0.5-1': ND
3.5-4': 170
Deep1: ND/ND

DG-AG11
0.5-1': 28
3.5-4': ND
Deep1: ND

DG-AI11
0.5-1': ND/ND
3.5-4': ND
Deep1: ND

DG-AJ17
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AN13
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AP13
0.5-1': ND/ND
3.5-4': ND
Deep1: ND

DG-AR13
0.5-1': ND
3.5-4': ND
Deep1: ND DG-AT12

0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AX9
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-V17
0.5-1': ND
3.5-4': ND/ND
Deep1: ND

DG-AU11
0.5-1': ND
3.5-4': 1,320
Deep1: 22

DG-AE7
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AH5
0.5-1': 17
3.5-4': ND
Deep1: ND

DG-AI7
0.5-1': 1,500
3.5-4': ND
Deep1: ND

DG-AA19
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AC11
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AG15
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AV9
0.5-1': ND
3.5-4': 24
Deep1: ND

DG-U15
3.5-4': ND
Deep1: ND

DG-AL9
0.5-1': ND
3.5-4': ND
Deep1: ND/ND

DG-T17
0.5-1': 33
3.5-4': ND
Deep1: ND/ND

DG-AA3
0.5-1': 270
3.5-4': 19
Deep1: ND

DG-AD17
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AN9
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AD13
0.5-1': ND
3.5-4': ND

Deep1: ND/ND

DG-AC15
0.5-1': ND/18
3.5-4': ND
Deep1: ND

DG-AC7
0.5-1': 190/120
3.5-4': ND
Deep1: ND

DG-AH13
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-AM7
0.5-1': 430
3.5-4': ND
Deep1: ND

DG-AS11
0.5-1': 75
3.5-4': 27
Deep1: ND

DG-AV5
0.5-1': 420/740
3.5-4': ND
Deep1: ND

DG-AW11
0.5-1': 230
3.5-4': 66
Deep1: ND

DG-N13
0.5-1': ND/ND
3.5-4': ND
Deep1: ND

DG-O15
0.5-1': ND
3.5-4': ND/ND
Deep1: ND

DG-Q15
0.5-1': ND/ND
3.5-4': ND
Deep1: ND

DG-V13
0.5-1': ND
3.5-4': 21
Deep1: ND

DG-V5
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-V9
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-Y15
0.5-1': ND
3.5-4': ND/ND
Deep1: ND

DG-Y19
0.5-1': ND
3.5-4': ND
Deep1: ND

DG-Z17
0.5-1': ND/ND
3.5-4': ND
Deep1: ND

DG-AS3
0.5-1': ND/ND
3.5-4': ND
Deep1: ND

DG-AB13
0.5-1': ND
3.5-4': ND/ND
Deep1: ND

DG-AA11
0.5-1': ND
3.5-4': ND

DG-AA15
0.5-1': ND

DG-AA7
0.5-1': 710
3.5-4': 21

DG-AB17
0.5-1': 43
3.5-4': ND

DG-AB5
0.5-1': ND/ND
3.5-4': ND

DG-AB9
0.5-1': ND
3.5-4': ND

DG-AC3
0.5-1': ND
3.5-4': 23

DG-AD5
0.5-1': 99
3.5-4': ND

DG-AD9
0.5-1': 200
3.5-4': ND

DG-AE11
0.5-1': ND
3.5-4': ND

DG-AE3
0.5-1': ND
3.5-4': ND

DG-AF13
0.5-1': 41
3.5-4': ND
Deep1: ND

DG-AF5
0.5-1': 600
3.5-4': ND

DG-AG3
0.5-1': ND
3.5-4': ND

DG-AG7
0.5-1': 230
3.5-4': ND

DG-AH17
0.5-1': ND

DG-AH9
0.5-1': 38
3.5-4': ND

DG-AI15
0.5-1': 200
3.5-4': ND/ND

DG-AI3
0.5-1': ND
3.5-4': ND/ND

DG-AJ13
0.5-1': ND
3.5-4': ND

DG-AJ5
0.5-1': 320
3.5-4': ND

DG-AJ9
0.5-1': 820
3.5-4': ND

DG-AK11
0.5-1': ND
3.5-4': ND

DG-AK15
0.5-1': ND
3.5-4': ND

DG-AK3
0.5-1': ND
3.5-4': ND

DG-AK7
0.5-1': 940
3.5-4': ND/ND

DG-AL13
0.5-1': ND
3.5-4': ND

DG-AL5
0.5-1': 17
3.5-4': ND/ND

DG-AM11
0.5-1': ND
3.5-4': ND

DG-AM3
0.5-1': 25
3.5-4': ND

DG-AN5
0.5-1': 23
3.5-4': ND

DG-AO11
0.5-1': ND
3.5-4': ND

DG-AO3
0.5-1': 24
3.5-4': ND

DG-AO7
0.5-1': 440
3.5-4': ND

DG-AP5
0.5-1': ND
3.5-4': ND

DG-AP9
0.5-1': ND
3.5-4': ND

DG-AQ11
0.5-1': ND
3.5-4': ND

DG-AQ3
0.5-1': ND
3.5-4': ND

DG-AQ7
0.5-1': ND
3.5-4': ND

DG-AR5
0.5-1': ND
3.5-4': ND

DG-AR9
0.5-1': 68
3.5-4': ND/ND

DG-AS7
0.5-1': 120
3.5-4': ND

DG-AT5
0.5-1': ND
3.5-4': ND

DG-AT9
0.5-1': 52
3.5-4': ND

DG-AU3
0.5-1': 36
3.5-4': ND

DG-AU7
0.5-1': 220/ND
3.5-4': ND

DG-AW3
0.5-1': 25
3.5-4': ND

DG-AX5
0.5-1': ND
3.5-4': ND

DG-AY3
0.5-1': ND
3.5-4': ND

DG-N1
0.5-1': 50
3.5-4': ND

DG-N5
0.5-1': ND/360
3.5-4': ND

DG-N9
0.5-1': ND
3.5-4': ND

DG-O11
0.5-1': ND
3.5-4': ND

DG-O3
0.5-1': ND
3.5-4': ND

DG-O7
0.5-1': ND
3.5-4': ND

DG-P1
0.5-1': ND
3.5-4': ND/ND

DG-P13
0.5-1': ND
3.5-4': ND/ND

DG-P5
0.5-1': 110
3.5-4': ND

DG-P9
0.5-1': ND
3.5-4': ND

DG-Q11
0.5-1': ND/ND
3.5-4': ND

DG-Q3
0.5-1': ND
3.5-4': ND

DG-Q7
0.5-1': ND
3.5-4': ND/520

DG-R1
0.5-1': 53
3.5-4': ND

DG-R13
0.5-1': ND
3.5-4': ND

DG-R5
0.5-1': 89
3.5-4': ND/ND

DG-R9
0.5-1': ND
3.5-4': ND

DG-S11
0.5-1': ND
3.5-4': ND

DG-S15
0.5-1': ND
3.5-4': ND/ND

DG-S3
0.5-1': ND
3.5-4': ND

DG-S7
0.5-1': 380
3.5-4': 5,300

DG-T1
0.5-1': ND
3.5-4': ND/ND

DG-T13
0.5-1': ND/ND
3.5-4': ND

DG-T5
0.5-1': ND
3.5-4': ND

DG-T9
0.5-1': 17
3.5-4': ND

DG-U11
0.5-1': ND
3.5-4': ND

DG-U17
0.5-1': 78

DG-U3
0.5-1': 33
3.5-4': ND

DG-U7
0.5-1': ND
3.5-4': 19

DG-V1
0.5-1': ND
3.5-4': ND

DG-W11
0.5-1': ND
3.5-4': ND/ND

DG-W15
0.5-1': ND/ND
3.5-4': ND

DG-W3
0.5-1': ND
3.5-4': ND

DG-W7
0.5-1': 47
3.5-4': ND

DG-X1
0.5-1': ND/ND
3.5-4': ND

DG-X13
0.5-1': 22
3.5-4': ND/ND

DG-X17
0.5-1': ND
3.5-4': ND

DG-X5
0.5-1': 90
3.5-4': ND

DG-X9
0.5-1': ND
3.5-4': ND

DG-Y11
0.5-1': ND
3.5-4': ND

DG-Y3
0.5-1': 210
3.5-4': ND

DG-Y7
0.5-1': 84
3.5-4': ND

DG-Z13
0.5-1': ND
3.5-4': ND

DG-Z5
0.5-1': ND
3.5-4': ND

DG-Z9
0.5-1': 49/23
3.5-4': ND
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Legend

!(
S a m ple Loca tion , exceeds screen in g level a t
sha llow depth (0.5-1 or 1-1.5 ft b gs)

!(
S a m ple Loca tion , exceeds screen in g level a t
in term edia te depth (3.5-4 ft b gs)

!(
S a m ple Loca tion , does n ot exceed screen in g
level a t sha llow depth (0.5-1 or 1-1.5 ft b gs)

!(
S a m ple Loca tion , does n ot exceed screen in g
level a t in term edia te depth (3.5-4 ft b gs)

!( S a m ple Loca tion , does n ot exceed screen in g
level a t deep depth (depth va ries)

Notes:
1 S ee T a b le 3 for sa m ple depth.
-- / --  in dica tes origin a l / duplica te result
ND = n ot detected
μg/kg = m icrogra m s per kilogra m
ft b gs = feet b elow groun d surfa ce
PCB = polychlorin a ted b iphen yl
PCB screen in g level in  soil = 230 μg/kg
All loca tion s a re a pproxim a te.
Well IDs n ot in cluded due to spa ce lim ita tion ; refer to Figure 2. 0 260
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PCB Concentrations in Soil

Figure

11WG2556 December 2021

+U Groun dwa ter Mon itorin g Well
6+U Destroyed Groun dwa ter Mon itorin g Well

Form er U S T  Loca tion
Dra in a ge Ditch
S a m plin g Zon e
Wetla n ds (B&M, 2004)
Approxim a te Form er Oil T a n k Loca tion
S ite Boun da ry

Ra ilroa d T ra cks
Curren t/Form er Buildin g Footprin t

Posted values are sum of detected
concentrations reported as Aroclors.
PCB concentrations are shown in
Table 4.

Ice 
House
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AREA
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AREA
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AREA
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(FORMER T ANK &
BOIL ER SHOP)

FORMER
MACHINE &
ERECT ING
SHOP

DG-AI3
T CE: 1.4

DG-AK15
PCE: 11

DG-AP13
PCE: 0.64

DG-S11
PCE: 1.2

DG-S15
PCE: 6.2
T CE: 3.5

DG-U13
cDCE: 0.75
V C: 0.81

DG-U3
T CE: 2.3

DG-Y15
3.5-4'
PCE: 1.2
7.5-8'
cDCE: 540
T CE: 100

DG-Z17
PCE: 2.2

KMW-3B
KMW-4A

KMW-6B
KMW-7A

LF-3ALF-3B

LF-4A

LF-4B

LF-5A

LF-5B

LF-6B

LF-7A

LF-8A
LF-8B

MK-12B
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MK-7A MK-7B
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MW-11B
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MW-15A
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MW-17A
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MW-1B

MW-9A MW-9B

MW-11AR
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MW-1
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Legend
2019 Soil Sa m ple L oca tion (only detections a re
la b eled)

!( Sa m ple L oca tion, does not exceed screening
level a t deep depth (depth va ries)

!(
Sa m ple L oca tion, does not exceed screening
level a t interm edia te depth (3.5-4 ft b gs)

!(
Sa m ple L oca tion, does not exceed screening
level a t sha llow depth (0.5-1 or 1-1.5 ft b gs)

Historica l Soil Sa m ple L oca tion (B&M, 2002, 2007)
!(

Sa m ple L oca tion, exceeds screening level a t
sha llow depth (0.5-1 or 1-1.5 ft b gs)

!(
Sa m ple L oca tion, exceeds screening level a t
interm edia te depth (3.5-4 ft b gs)

!( Sa m ple L oca tion, exceeds screening level a t
deep depth (depth va ries)

!(
Sa m ple L oca tion, does not exceed screening
level a t interm edia te depth (3.5-4 ft b gs)

!( Sa m ple L oca tion, does not exceed screening
level a t deep depth (depth va ries)

Notes:
μg/kg = m icrogra m s per kilogra m
ft b gs = feet b elow ground surfa ce
V OC = V ola tile Orga nic Com pound
PCE = T etra chloroethene
T CE = T richloroethene
cDCE = cis-1,2-Dichloroethene
V C = V inyl Chloride
PCE screening level in soil = 590 μg/kg
T CE screening level in soil = 950 μg/kg
cDCE screening level in soil = 19,000 μg/kg
V C screening level in soil = 8.3 μg/kg
- For sa m ples with detections only the m a xim um
  result is presented.
- All loca tions a re a pproxim a te.
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Figure
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+U Groundwa ter Monitoring Well
6+U Destroyed Groundwa ter Monitoring Well

Form er U ST  L oca tion
Dra ina ge Ditch
Wetla nds (B&M, 2004)
Approxim a te Form er Oil T a nk L oca tion
Site Bounda ry
Sa m pling Zone
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C-34
PCE: 15

C-35
cDCE: 3,200
V C: 2,300

C-36
cDCE: 27,000
PCE: 4,400

S-10
cDCE: 5.3
V C: 9.7

S-19
PCE: 5.8

C-37
cDCE: 830
PCE: 20,000
T CE: 930
V C: 84

C-38
cDCE: 490,000
PCE: 310,000
T CE: 40,000
V C: 3,100

S-9
cDCE: 240,000
PCE: 650,000
T CE: 100,000

S-11
PCE: 4,500,000

R-25
PCE: 2,500,000
T CE: 170

C-39
cDCE: 960,000
PCE: 9,400,000
T CE: 860,000

6

4

0 50
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Current/Form er
Building Footprint

SEE INSET
INSET (Historical Detections)

VOC concentrations shown in Table 5.

Ice 
House
Hill

L oca tions a dded during investiga tion due to
ob serva tion a t neighb oring b oring(s)
suggesting possib le presence of sepa ra te-
pha se liquid
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Legend
Grab Groundwater Sample Location

+U Fill-zone Groundwater Monitoring Well

+U
Groundwater Monitoring Well Not Screened
in Fill-zone (not sampled during data gap
investigation)

6+U Destroyed Groundwater Monitoring Well

!A Piezometer Location

Notes:
1 Borehole was dry or well had no to low recharge. A sample could not be collected.
2 Tar found in well.
3 Location in standing water, unable to collect groundwater sample.
4 Only sampled for VOCs due to low recharge.
VOCs = volatile organic compounds
All locations are approximate.
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DG-AA11
As: 3.5
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-AA15
As: <2.9
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-AA19
As: 17
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-AA3
As: 27
Pb : 9.7
Cu: 7.2
Ni: 14

DG-AA7
As: 11
Pb : 4.7
Cu: 8.4
Ni: 2.1

DG-AB13
As: 4.2/5.3
Pb : <2.2/<2.2
Cu: <3.7/<3.7
Ni: 3.1/<1.0

DG-AB17
As: <2.9
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-AB5
As: 39/49
Pb : 8.4/8.2
Cu: 5.7/6.5
Ni: 3.8/2.4

DG-AC15
As: 64
Pb : 9.3
Cu: 3.7
Ni: 1.3

DG-AC3
As: 50
Pb : 11
Cu: 6.0
Ni: 17

DG-AC7
As: 5.5/<2.9
Pb : <2.2/7.6
Cu: 23/21
Ni: 2.4/2.6

DG-AD13
As: 13/12
Pb : 8.8/15
Cu: <3.7/6.0
Ni: 24/29

DG-AD17
As: 13
Pb : <2.2
Cu: <3.7
Ni: 7.2

DG-AD5
As: 120
Pb : 17
Cu: 26
Ni: 1.2

DG-AD9
As: 5.3
Pb : 25
Cu: 6.5
Ni: 16

DG-AE3
As: 120
Pb : 9.6
Cu: <3.7
Ni: 12

DG-AE7
As: 10
Pb : 6.6
Cu: 4.5
Ni: 3.9

DG-AF5
As: 130
Pb : 14
Cu: 14
Ni: 11

DG-AG15
As: 7.5
Pb : <2.2
Cu: <3.7
Ni: 4.9

DG-AG3
As: 86
Pb : <2.2
Cu: <3.7
Ni: 19

DG-AG7
As: 9.9
Pb : 9.6
Cu: 3.8
Ni: 3.1

DG-AH13
As: 4.7
Pb : <2.2
Cu: 4.7
Ni: <1.0

DG-AH5
As: 18
Pb : 8.9
Cu: 44
Ni: 4.0

DG-AI15
As: 16
Pb : <2.2
Cu: <3.7
Ni: 6.9

DG-AI3
As: 110/110
Pb : 10/11
Cu: 4.2/4.6
Ni: 12/13

DG-AI7
As: 8.9
Pb : 9.9
Cu: <3.7
Ni: 2.6

DG-AJ13
As: 9.8
Pb : <2.2
Cu: <3.7
Ni: 1.2

DG-AJ5
As: 180
Pb : 320
Cu: 450
Ni: 420

DG-AK11
As: 12
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-AK15
As: 9.2
Pb : <2.2
Cu: 5.5
Ni: 2.0

DG-AK3
As: 110
Pb : 11
Cu: 32
Ni: 17

DG-AK7
As: 7.9/8.0
Pb : 11/11
Cu: 3.7/<3.7
Ni: 5.2/4.0

DG-AL13
As: 18
Pb : <2.2
Cu: 6.6
Ni: 1.8

DG-AL5
As: 160
Pb : 11
Cu: 11
Ni: 8.3

DG-AM15
As: 2.9
Pb : <2.2
Cu: 3.9
Ni: 1.1

DG-AM3
As: 110
Pb : <2.2
Cu: 4.6
Ni: 15

DG-AM7
As: 15
Pb : 8.8
Cu: 5.7
Ni: 4.7

DG-AN13
As: 4.1
Pb : 29
Cu: 9.4
Ni: <1.0

DG-AN5
As: 200
Pb : <2.2
Cu: <3.7
Ni: 6.6

DG-AN9
As: 7.1
Pb : 2.7
Cu: 6.1
Ni: 3.4

DG-AO3
As: 110
Pb : 12
Cu: <3.7
Ni: 10

DG-AO7
As: 13
Pb : 13
Cu: 7.5
Ni: 7.6

DG-AP5
As: 89
Pb : <2.2
Cu: 5.5
Ni: 8.0

DG-AP9
As: 3.9
Pb : <2.2
Cu: 17
Ni: 4.8

DG-AQ11
As: 4.1
Pb : 9.1
Cu: <3.7
Ni: <1.0

DG-AQ3
As: 110
Pb : 9.3
Cu: <3.7
Ni: 11

DG-AQ7
As: 34
Pb : 16
Cu: 12
Ni: 8.6

DG-AR5
As: 70
Pb : <2.2
Cu: 9.7
Ni: 7.8

DG-AR9
As: 12/11
Pb : 7.8/6.8
Cu: 15/15
Ni: 5.5/5.7

DG-AS11
As: <2.9
Pb : 16
Cu: 21
Ni: 4.6

DG-AS3
As: 52/53
Pb : <2.2/<2.2
Cu: <3.7/<3.7
Ni: 6.4/6.0

DG-AS7
As: 8.6
Pb : 14
Cu: 21
Ni: 6.3

DG-AT5
As: 19
Pb : <2.2
Cu: 32
Ni: 4.5

DG-AT9
As: <2.9
Pb : 17
Cu: 8.5
Ni: 6.8

DG-AU3
As: 100
Pb : <2.2
Cu: 7.7
Ni: 2.8

DG-AU7
As: 61/57
Pb : 3.7/11
Cu: 16/12
Ni: 3.6/4.5

DG-AV5
As: 4,300
Pb : 7.8
Cu: 8.6
Ni: 11

DG-AV9
As: 4.0
Pb : 28
Cu: 15
Ni: 12

DG-AW11
As: <2.9/4.5
Pb : <2.2/<2.2
Cu: 4.6/<3.7
Ni: 1.1/<1.0

DG-AW3
As: 67
Pb : 9.9
Cu: 6.0
Ni: 7.9

DG-AX5
As: 14
Pb : <2.2
Cu: <3.7
Ni: 2.2

DG-AY3
As: 38
Pb : 11
Cu: 13
Ni: 3.1

DG-N1
As: 12
Pb : 7.5
Cu: 5.1
Ni: 8.4

DG-N5
As: 63
Pb : <2.2
Cu: 13
Ni: 2.8

DG-N9
As: 42
Pb : <2.2
Cu: 4.9
Ni: 1.6

DG-O11
As: 11
Pb : <2.2
Cu: <3.7
Ni: 1.2

DG-O15
As: 68
Pb : <2.2
Cu: 4.4
Ni: 10

DG-O3
As: 36
Pb : 6.8
Cu: <3.7
Ni: 2.1

DG-O7
As: 9.0
Pb : <2.2
Cu: 3.8
Ni: 1.1

DG-P13
As: 3.8
Pb : <2.2
Cu: 5.8
Ni: <1.0

DG-P5
As: 56
Pb : <2.2
Cu: 5.4
Ni: <1.0

DG-Q11
As: 12/12
Pb : <2.2/<2.2
Cu: <3.7/<3.7
Ni: <1.0/<1.0

DG-Q15
As: 12
Pb : <2.2
Cu: 7.1
Ni: 23

DG-Q7
As: 7.4/4.0
Pb : 3.2/<2.2
Cu: <3.7/<3.7
Ni: <1.0/1.1

DG-R1
As: 26
Pb : 6.5
Cu: 6.5
Ni: 4.1

DG-R13
As: 6.9
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-R5
As: 57
Pb : <2.2
Cu: <3.7
Ni: 1.7

DG-R9
As: 65
Pb : <2.2
Cu: <3.7
Ni: 2.9

DG-S11
As: 5.5
Pb : 9.0
Cu: <3.7
Ni: 2.7

DG-S15
As: 7.6/3.3
Pb : <2.2/<2.2
Cu: 4.9/4.2
Ni: <1.0/<1.0

DG-S3
As: 24
Pb : 12
Cu: <3.7
Ni: 1.4

DG-S7
As: 8.4
Pb : <2.2
Cu: 4.6
Ni: 1.5

DG-T1
As: 9.5
Pb : 6.7
Cu: 4.8
Ni: 7.1

DG-T13
As: 8.4
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-T5
As: 120
Pb : 14
Cu: 8.0
Ni: <1.0

DG-T9
As: 16
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-U11
As: 31
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-U15
As: 3.8
Pb : <2.2
Cu: <3.7
Ni: 1.7

DG-U3
As: 36/38
Pb : 5.4/4.3
Cu: <3.7/<3.7
Ni: 1.4/1.2

DG-U7
As: 17
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-V1
As: 12
Pb : 7.4
Cu: <3.7
Ni: 6.4

DG-V13
As: 4.4
Pb : <2.2
Cu: 8.2
Ni: 1.7

DG-V17
As: <2.9
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-V5
As: 610
Pb : 9.2
Cu: 6.1
Ni: <1.0

DG-V9
As: 3.8
Pb : <2.2
Cu: 7.6
Ni: 9.4

DG-W15
As: 4.2
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-W3
As: 16
Pb : 7.8
Cu: 5.6
Ni: 4.0

DG-W7
As: 4.3
Pb : <2.2
Cu: <3.7
Ni: 5.6

DG-X1
As: 11
Pb : 7.4
Cu: 4.5
Ni: 9.2

DG-X13
As: <2.9
Pb : <2.2
Cu: <3.7
Ni: <1.0

DG-X17
As: 3.8
Pb : <2.2
Cu: 4.7
Ni: <1.0

DG-X5
As: 65
Pb : 28
Cu: 12
Ni: 1.3

DG-X9
As: <2.9
Pb : <2.2
Cu: <3.7
Ni: 1.4

DG-Y15
As: <2.9
Pb : 7.4
Cu: <3.7
Ni: <1.0

DG-Y19
As: 20
Pb : 59
Cu: 20
Ni: 2.0

DG-Y3
As: 24
Pb : 9.5
Cu: <3.7
Ni: 7.0

DG-Y7
As: 4.1
Pb : <2.2
Cu: 6.1
Ni: 2.0

DG-Z17
As: <2.9
Pb : 8.8
Cu: <3.7
Ni: 1.3

DG-Z5
As: 22
Pb : 9.2
Cu: <3.7
Ni: 3.7

DG-Z9
As: 4.2
Pb : 5.5
Cu: 4.9
Ni: 7.5

KMW-4A
As: 43
Pb : 9.2
Cu: <1.5
Ni: 12

KMW-7A
As: 41
Pb : <2.3
Cu: <1.5
Ni: 11

LF-3A
As: <2.6/<2.6
Pb : 12/14
Cu: <1.5/<1.5
Ni: <0.80/<0.80

LF-4A
As: 390
Pb : 30
Cu: 74
Ni: 48

LF-5A
As: <2.6
Pb : <2.3
Cu: <1.5
Ni: <0.80

LF-7A
As: <2.6
Pb : <2.3
Cu: <1.5
Ni: <0.80

LF-8A
As: 13
Pb : 9.4
Cu: <1.5
Ni: <0.80

MK-7A
As: <2.6
Pb : <2.3
Cu: 25

Ni: <0.80

MK-8A
As: <2.6
Pb : <2.3
Cu: 23
Ni: 19

MW-10A
As: 64
Pb : <2.3
Cu: <1.5
Ni: <0.80

MW-11AR
As: 26
Pb : 7.8
Cu: <1.5
Ni: <0.80

MW-13A
As: <2.6
Pb : 8.8
Cu: <1.5
Ni: <0.80

MW-15A
As: <2.6
Pb : 16
Cu: <1.5
Ni: 42

MW-9A
As: <2.6
Pb : 13
Cu: <1.5
Ni: <0.80

DG-N13
As: 3.3/5.6
Pb : <2.2/<2.2
Cu: 5.7/6.3
Ni: 1.7/1.5

DG-Y11
As: 4.1
Pb : <2.2
Cu: 6.8
Ni: 100

DG-AE11
As: 27
Pb : <2.2
Cu: <3.7
Ni: 7.6

DG-AG11
As: 28
Pb : <2.2
Cu: <3.7
Ni: 1.8

DG-AL9
As: 9.7
Pb : <2.2
Cu: <3.7
Ni: 2.0
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DG-Y11
T PHg: 1,200
T PHd: 6,900
T PHm o: 530

DG-AE11
T PHg: 190
T PHd: 11,000
T PHm o: 1,700 DG-AG11

T PHg: 390
T PHd: 7,400
T PHm o: 1,300

DG-AL9
T PHg: <35
T PHd: 130
T PHm o: <110

DG-N13
T PHg: <35/<35
T PHd: <100/<110
T PHm o: <100/<110

DG-AA11
T PHg: 2,300
T PHd: 4,800
T PHm o: 720

DG-AA15
T PHg: <35
T PHd: 870
T PHm o: 450

DG-AA19
T PHg: 1,600
T PHd: 12,000
T PHm o: 990

DG-AA3
T PHg: <35
T PHd: 280
T PHm o: 210

DG-AA7
T PHg: <35
T PHd: 120
T PHm o: 130

DG-AB13
T PHg: <35/<35
T PHd: 400/600
T PHm o: <100/100

DG-AB17
T PHg: 700
T PHd: 1,100
T PHm o: 630

DG-AB5
T PHg: <35/<35
T PHd: 160/150
T PHm o: 110/110

DG-AC15
T PHg: 120
T PHd: 6,600
T PHm o: 3,700

DG-AC3
T PHg: <35
T PHd: 340
T PHm o: 240

DG-AC7
T PHg: <35/<35
T PHd: 110/<100
T PHm o: 140/<100

DG-AD13
T PHg: 290/190
T PHd: 21,000/18,000
T PHm o: 9,900/9,400

DG-AD17
T PHg: <35
T PHd: 2,200
T PHm o: 2,500

DG-AD5
T PHg: <35
T PHd: 120
T PHm o: 120

DG-AD9
T PHg: <35
T PHd: 650
T PHm o: 570

DG-AE3
T PHg: <35
T PHd: 310
T PHm o: 180

DG-AE7
T PHg: <35
T PHd: 230
T PHm o: 190

DG-AF5
T PHg: <35
T PHd: 130
T PHm o: <110

DG-AG15
T PHg: 160
T PHd: 1,700
T PHm o: <200

DG-AG3
T PHg: <35
T PHd: 2,200
T PHm o: 2,900

DG-AG7
T PHg: <35
T PHd: 180
T PHm o: 130

DG-AH13
T PHg: 100
T PHd: 14,000
T PHm o: 6,300

DG-AH5
T PHg: <35
T PHd: <100
T PHm o: <100

DG-AI15
T PHg: 260
T PHd: 4,700
T PHm o: 360

DG-AI3
T PHg: <35/<35
T PHd: 780/640
T PHm o: 620/500

DG-AI7
T PHg: <35
T PHd: 310
T PHm o: 230

DG-AJ13
T PHg: <35
T PHd: 4,700
T PHm o: 2,300

DG-AJ5
T PHg: <35
T PHd: 240
T PHm o: <110

DG-AK11
T PHg: 87
T PHd: 8,000
T PHm o: 2,900

DG-AK15
T PHg: 170
T PHd: 6,500
T PHm o: 610

DG-AK3
T PHg: <35
T PHd: 500
T PHm o: 380

DG-AK7
T PHg: <35/<35
T PHd: 170/160
T PHm o: 120/100

DG-AL13
T PHg: <35
T PHd: 5,300
T PHm o: 1,900

DG-AL5
T PHg: <35
T PHd: 460
T PHm o: 350

DG-AM15
T PHg: 150
T PHd: 110
T PHm o: <110

DG-AM3
T PHg: <35
T PHd: 400
T PHm o: 190

DG-AM7
T PHg: <35
T PHd: 180
T PHm o: 140

DG-AN13
T PHg: <35
T PHd: 1,300
T PHm o: 460

DG-AN5
T PHg: <35
T PHd: 290
T PHm o: 120

DG-AN9
T PHg: <35
T PHd: 150
T PHm o: <110

DG-AO11
T PHg: <35
T PHd: --
T PHm o: --

DG-AO3
T PHg: <35
T PHd: 5,300
T PHm o: 4,200

DG-AO7
T PHg: <35
T PHd: 200
T PHm o: 150

DG-AP5
T PHg: <35
T PHd: 330
T PHm o: 250

DG-AP9
T PHg: <35
T PHd: 130
T PHm o: <110

DG-AQ11
T PHg: <35
T PHd: 620
T PHm o: 500

DG-AQ3
T PHg: <35
T PHd: 480
T PHm o: 350

DG-AQ7
T PHg: <35
T PHd: 280
T PHm o: 160

DG-AR5
T PHg: <35
T PHd: 990
T PHm o: 220

DG-AR9
T PHg: <35/<35
T PHd: 180/150
T PHm o: 160/120

DG-AS11
T PHg: <35
T PHd: 260
T PHm o: 300

DG-AS3
T PHg: <35/<35
T PHd: 3,200/2,400
T PHm o: 2,500/1,900

DG-AS7
T PHg: <35
T PHd: 150
T PHm o: <110

DG-AT5
T PHg: <35
T PHd: 240
T PHm o: 220

DG-AT9
T PHg: <35
T PHd: 170
T PHm o: 130

DG-AU3
T PHg: <35
T PHd: 250
T PHm o: 250

DG-AU7
T PHg: <35/<35
T PHd: 150/160
T PHm o: <110/110

DG-AV5
T PHg: <35
T PHd: 210
T PHm o: 160

DG-AV9
T PHg: <35
T PHd: 230
T PHm o: 220 DG-AW11

T PHg: 79/<35
T PHd: 1,100/1,100
T PHm o: 500/500

DG-AW3
T PHg: <35
T PHd: 310
T PHm o: 210

DG-AX5
T PHg: <35
T PHd: 1,000
T PHm o: 920

DG-AY3
T PHg: <35/<35
T PHd: 540/<110
T PHm o: 530/<110

DG-N1
T PHg: <35
T PHd: 130
T PHm o: <96

DG-N5
T PHg: <35
T PHd: 140
T PHm o: 140

DG-N9
T PHg: <35
T PHd: 120
T PHm o: 130

DG-O11
T PHg: <35
T PHd: <110
T PHm o: <110

DG-O15
T PHg: <35
T PHd: 120
T PHm o: 97

DG-O3
T PHg: <35
T PHd: <110
T PHm o: <110

DG-O7
T PHg: 40
T PHd: 1,200
T PHm o: 1,100

DG-P13
T PHg: <35
T PHd: <110
T PHm o: <110

DG-P5
T PHg: 37
T PHd: <99
T PHm o: <99

DG-Q11
T PHg: <35/<35
T PHd: 340/980
T PHm o: 410/1,400

DG-Q15
T PHg: 35
T PHd: 180
T PHm o: 120

DG-Q7
T PHg: <35/39
T PHd: 150/130
T PHm o: 160/110

DG-R1
T PHg: <35
T PHd: 200
T PHm o: 130

DG-R13
T PHg: <35
T PHd: 170
T PHm o: 160

DG-R5
T PHg: <35
T PHd: 220
T PHm o: 120

DG-R9
T PHg: <35
T PHd: 170
T PHm o: <100

DG-S11
T PHg: <35
T PHd: 550
T PHm o: 680

DG-S15
T PHg: <35/37
T PHd: 250/140
T PHm o: 210/120

DG-S3
T PHg: <35
T PHd: 1,200
T PHm o: 1,700

DG-S7
T PHg: <35
T PHd: <98
T PHm o: <98

DG-T1
T PHg: <35
T PHd: 270
T PHm o: 160

DG-T13
T PHg: <35
T PHd: 160
T PHm o: 150

DG-T17
T PHg: <35
T PHd: --
T PHm o: --

DG-T5
T PHg: 790
T PHd: 330
T PHm o: <100

DG-T9
T PHg: <35
T PHd: <110
T PHm o: <110

DG-U11
T PHg: <35
T PHd: 160
T PHm o: <120

DG-U15
T PHg: 36
T PHd: 2,700
T PHm o: 2,700

DG-U3
T PHg: <35/<35
T PHd: 1,000/310
T PHm o: 2,600/750

DG-U7
T PHg: 38
T PHd: <100
T PHm o: <100

DG-V1
T PHg: <35
T PHd: 3,200
T PHm o: 3,300

DG-V13
T PHg: <35
T PHd: 1,000
T PHm o: 2,000

DG-V17
T PHg: <35
T PHd: 300
T PHm o: 290

DG-V5
T PHg: <35
T PHd: <100
T PHm o: <100

DG-V9
T PHg: <35
T PHd: <110
T PHm o: <110

DG-W11
T PHg: <35
T PHd: --
T PHm o: --

DG-W15
T PHg: <35
T PHd: 1,100
T PHm o: 1,100

DG-W3
T PHg: <35
T PHd: 170
T PHm o: 130

DG-W7
T PHg: <35
T PHd: <100
T PHm o: <100

DG-X1
T PHg: <35
T PHd: 290
T PHm o: 160

DG-X13
T PHg: <35
T PHd: 1,400
T PHm o: 190

DG-X17
T PHg: 67
T PHd: 2,000
T PHm o: 490

DG-X5
T PHg: <35
T PHd: <100
T PHm o: <100

DG-X9
T PHg: <35
T PHd: <100
T PHm o: <100

DG-Y15
T PHg: 290
T PHd: 4,300
T PHm o: 2,900

DG-Y19
T PHg: <35
T PHd: 560
T PHm o: 300

DG-Y3
T PHg: <35
T PHd: 240
T PHm o: 180

DG-Y7
T PHg: <35
T PHd: <100
T PHm o: <100

DG-Z17
T PHg: 95
T PHd: 2,400
T PHm o: 1,400

DG-Z5
T PHg: <35
T PHd: <110
T PHm o: <110

DG-Z9
T PHg: <35
T PHd: 140
T PHm o: 240

KMW-4A
T PHg: <21
T PHd: 450
T PHm o: 240

KMW-7A
T PHg: <21
T PHd: 350
T PHm o: 230

LF-3A
T PHg: <21/<21
T PHd: <28/<28
T PHm o: <68/<68

LF-4A
T PHg: <21
T PHd: 5,300
T PHm o: 1,800

LF-5A
T PHg: <21
T PHd: 420
T PHm o: 400

LF-7A
T PHg: <21
T PHd: 99
T PHm o: <68LF-8A

T PHg: <21
T PHd: 4,900
T PHm o: 1,400

MK-7A
T PHg: <21
T PHd: 190
T PHm o: 140

MK-8A
T PHg: <21
T PHd: <29
T PHm o: <70

MW-10A
T PHg: <21
T PHd: 230
T PHm o: 150

MW-11AR
T PHg: <21
T PHd: 190
T PHm o: 210

MW-13A
T PHg: <21
T PHd: 1,300
T PHm o: 700

MW-15A
T PHg: <21
T PHd: 4,700
T PHm o: 2,400

MW-17A
T PHg: <21/<21
T PHd: 370/380
T PHm o: 250/200

MW-9A
T PHg: <21
T PHd: <28
T PHm o: <68

North Ditch Middle Ditch

Drain
age Swale

South Ditch

21

3

6

5

4

MK -1A

MW-14A

K MW-6B

LF-3B

LF-4B

LF-5B

LF-6B

LF-8B

MK -12B

MK -7B

MW-11B

MW-13BMW-16B

MW-17B

MW-1B

MW-9B

MW-14B

K-1

MW-1

D:\GIS\U PC\Brisb a ne\Project\2019_OU 2_ RAP\Fig15_ T PH_GW.m xd 10/5/2020 9:53:30 AM 

Legend

0 260
Feet

Brisb a ne Ba yla nds OU -2
Brisb a ne, Ca lifornia

Petroleum Hydrocarbon
Concentrations in Fill Groundwater

Figure

15WG2556 December 2021

T PH-d Screening Level Exceeda nce
Sa m ple Loca tion Without T PH-d Exceeda nce

+U Fill-zone Groundwa ter Monitoring Well

+U
Groundwa ter Monitoring Well Not Screened in
Fill-zone (not sa m pled during da ta  ga p
investiga tion)

6+U Destroyed Groundwa ter Monitoring Well

Ra ilroa d T ra cks
Current/Form er Building Footprint

³

Notes:
< = result is less tha n the m ethod detection lim it
-- / -- indica tes origina l / duplica te result
μg/L = m icrogra m  per liter
m g/kg = m illigra m s per kilogra m
T PH =  tota l petroleum  hydroca rb ons
T PH-g = tota l petroleum  hydroca rb ons in the
              ga soline ra nge (C4-C12)
T PH-d = tota l petroleum  hydroca rb ons in the
              diesel ra nge (C10-C28)
T PH-m o = tota l petroleum  hydroca rb ons in the
                 m otor oil ra nge (C24-C36)
T PH-g screening level in groundwa ter = 3,700 μg/L (no exceeda nces)
T PH-d screening level in groundwa ter = 5,000 μg/L
No screening level for T PH-m o in groundwa ter.
Results a re reported in μg/L.
All loca tions a re a pproxim a te.

Form er U ST  Loca tion
Dra ina ge Ditch
Sa m pling Zone
Wetla nds (B&M, 2004)
Approxim a te Form er Oil T a nk
Site Bounda ry

T PH-d Concentra tion Contours in Soil
50,000 m g/kg T PH-
260 m g/kg T PH-d

TPH-d and TPH-mo concentrations are in Table 8.
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Benzene, Ethylbenzene, Total Xylenes, and
Naphthalene Concentrations in Fill Groundwater

Figure

16
WG2556 December 2021

+U Fill-zone Groundwater Monitoring Well

+U
Groundwater Monitoring Well Not
Screened in Fill-zone (not sampled during
data gap investigation)

6+U Destroyed Groundwater Monitoring Well

Former UST Location

Drainage Ditch

Wetlands (B&M, 2004)

Approximate Former Oil Tank Location

Site Boundary

Sampling Zone ³

Notes:
< = result is less than the method detection limit
-- / -- indicates original / duplicate result
μg/L = microgram per liter
BZ = Benzene
ETBZ = Ethylbenzene
NPTH = Naphthalene
XYLS = Total xylenes
Benzene screening level in groundwater = 0.42 μg/L
Ethylbenzene screening level in groundwater = 3.5 μg/L
Naphthalene screening level in groundwater = 4.6 μg/L
Total xylenes screening level in groundwater = 390 μg/L
Results are reported in μg/L.
All locations are approximate.
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2019 Groundwater Sample Location
(only detections are labeled)   

Sample Location, Exceeds 
Screening Level for NPTH

Sample Location, Exceeds 
Screening Level for ETBZ

Sample Location, Exceeds 
Screening Level for BZ

Benzene, ethylbenzene and total xylenes concentrations
are shown in Table 9. The maximum naphthalene
concentration is shown from Tables 8 and 9.

Sample Location, Exceeds 
Screening Level for XYLS
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Chlorinated VOC Concentrations
in Fill Groundwater

Figure
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+U Fill-zone Groundwa ter Monitoring Well

+U
Groundwa ter Monitoring Well Not
Screened in Fill-zone (not sa mpled during
da ta  ga p investiga tion)

6+U Destroyed Groundwa ter Monitoring Well
Former U ST  Loca tion

Dra ina ge Ditch
Wetla nds (B&M, 2004)
Approxima te Former Oil T a nk Loca tion
Site Bounda ry
Sa mpling Z one ³

Notes:
< = result is less tha n the method detection limit
-- / -- indica tes origina l / duplica te result
μg/L = microgra m per liter
VOC =  Vola tile Orga nic Compound
PCE = T etra chloroethene
T CE = Trichloroethene
cDCE = cis-1,2-Dichloroethene
VC = Vinyl Chloride
PCE screening level in groundwa ter = 0.64  μg/L
T CE screening level in groundwa ter = 1.2  μg/L
cDCE screening level in groundwa ter = 49  μg/L
VC screening level in groundwa ter = 0.0086  μg/L,
but method detection limit = 0.20-0.25 μg/L
Results a re reported in μg/L.
All loca tions a re a pproxima te.
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Chlorinated VOC concentrations are shown in Table 9.
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screening level for cDCE
Sa mple Loca tion, Exceeds 
screening level for PCE
Sa mple Loca tion, Exceeds 
screening level for T CE
Sa mple Loca tion, Exceeds 
screening level for VC



+U
+U+U

+U+U

+U+U

+U+U

+U

+U

+U+U

+U

+U

+U

+U+U

+U

+U

+U

+U+U

+U
+U

+U

+U+U

+U

+U

+U+U

+U

6+U

+U

1
N O P Q R S T U V W X Y Z AA AB AC AD AE AF AG AH AI AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

ROUNDHOUSE
K-1

MW-1

KMW-4A
KMW-6B

KMW-7A

LF-3ALF-3B

LF-4A

LF-4B

LF-5A
LF-5B

LF-6B

LF-7A

LF-8A LF-8B

MK-12B

MK-1A

MK-7A MK-7B

MK-8A

MW-10A

MW-11B

MW-13AMW-13B

MW-14A
MW-15A

MW-16B

MW-17A
MW-17B

MW-1B

MW-9A

MW-9B

MW-11AR

D:\GIS\UPC\Brisbane\Project\2019_OU2_RAP\Fig18_Alternative_3.mxd 9/28/2020 4:27:32 PM 

Legend
Soil Excavation Area

In Situ Groundwater Remediation Area
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building foundations, etc.)

+U Groundwater Monitoring Well

Former UST Location

Approximate Former Oil Tank Location

Site Boundary
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Notes:
CUL = cleanup level
CVOC = chlorinated volatile organic compound 
Existing buildings within the site boundary will be demolished excluding the former Roundhouse.
All locations are approximate.
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Legend Conceptual Cross-Section of 
Redevelopment with Alternative 3

 Brisbane Baylands OU-2
Brisbane, California

Figure

19
December 2021WG2556

Note:
Conceptual cross-section intended to illustrate elements of preferred remedy with generalized Site grading following redevelopment; final grade, site uses, and roadway and utility layout are not currently known.
Up to 30 feet of new fill will be added above the existing grade.
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TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists 

353 Sacramento Street, Suite 800 
9 June 1993 
Project 1398.02 

San Francisco, California 94111 

Ms. Barbara J. Cook, P.E., Chief 
Site Mitigation Branch 

(415) 955-9040 

State of California Environmental Protection Agency 
Department of Toxic Substances Control, Region 2 
700 Heinz Avenue, Suite 200 
Berkeley, California 94710-2737 

Subject: Information Submittal 
Industrial Way Properties 
Brisbane, California 

Dear Ms. Cook: 

SAN MAlEOCOUN1V 
ENVIRONMENTAL HEALTM 

JUN 11 1993 

RECEl\tt:O 

In response to your request of 29 January 1993, Treadwell & Rollo, Inc. submits the 
enclosed information on behalf of our cltent, Kessler & Kessler. This submittal complies 
with your 29 January letter as completely and accurately as possible with the available 
information. 

The information included herein was compiled from a variety of sources, such as 
regulatory agency files, Kessler & Kessler files, Treadwell & Rollo site files, historical 
chain-of-title documents, aerial photow.aphs, site visits and tenant interviews. We have 
attempted to address each item identifiea in your request; however, because of the 
length of time since the initial development of the Industrial Way properties, and the 
diverse nature of tenant operations, other historical information and documentation 
regarding site operations may exist. Accordingly, we will provide you with additional 
pertinent information, if any, when it becomes available. 

We trust the enclosed submittal satisfies your request for information. If you have any 
questions, please call Sharon Eckard or either of the undersigned at the number above. 

Sincerely yours, 
TREADWELL & ROLLO, INC. 

~1.Jl~~-·~. 

Phfil/it T~ Pb. ,, P .E. 
Associate Engineer 

PTT:DDT:gmc 
13980211.SPE 

Enclosure 

cc: Leslie M. Kessler, Esq. 
Rex Scatena, Esq. 
Diane Mims, RWQCB 
Elizabeth Rouan, SMCDEH 

~£J~~ 
Principal Engineer 
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1.0 lNTRODUCTION 

INFORMATION SUBMITTAL 
INDUSTRIAL WAY PROPERTIES 

Brisbane, California 

TREADWELL & ROLLO 

Treadwell & Rollo, Inc, prepared this information submittal in response to the· State of 

California Department of Toxic Substances Control (DTSC) 29 January 1993 request for 

information pertaining to the Industrial Way properties (the site) -in Brisbane, California, 

as shown in Figure 1. In their 29 January 1993 letter, the DTSC requested information 

on site activities pertaining to current and historical uses, current and historical 

ownership, chemical use history, and any information regarding the subsurface conditions 

of the site, including soil and groundwater analytical results. 

This information submittal was prepared on behalf of Kessler & Kessler, representatives 

of the current owners, Leslie M. Kessler, Albert H. Kessler, Edward S. Ageno, and Kay 

Enterprises, a partnership ( consisting of Randall E., Gary A, Donald B., and Leland E. 

Kessler), (the Kesslers) of properties at 21 through 27, and 55 through 400 Industrial 

Way in Brisbane, California. A site plan is presented in Figure 2. The properties at 10, 

11, 36, and 40 Industrial Way are not owned by the Kesslers. 

2.0 SCOPE OF WORK 

To prepare this submittal, Treadwell & Rollo performed the following tasks: 

o reviewed file material provided by the DTSC in their 29 January 1993 information 
request 

o reviewed regulatory and local agency files at the California Regional Water 
Quality Control Board (RWQCB), San Mateo County Department of 
Environmental Health {SMCDEH), City of Brisbane Planning Department 
(CBPD), and the City of Brisbane Fire Department (CBFD) 

o reviewed historical aerial photographs of the site and vicinity 

o compiled available information from Treadwell & Rollo files 
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TREADWELL & ROLLO 

o prepared maps illustrating the location of known chemical storage and use areas, 
including the locations of former underground fuel storage tanks 

o compiled available information regarding the physical state and characteristics of 
chemicals known to have been historically or currently used on site 

o conducted site visits and interviews with tenants that were known to use or store 
chemicals during their course of business. 

In addition, Kessler & Kessler conducted a review of their files regarding the history of 

tenants since their ownership began in 1977, and conducted tenant interviews regarding 

on~site operations and chemical use. 

3.0 CHEMICAL USE IDSTORY REPORT 

The results of this investigation are presented below. Some information specifically 

requested by the DTSC is not readily available due to the lack of historical 

documentation and is so noted. 

3.1 ffistory of Site Ownership 

The site is currently owned by the Kesslers. The site was purchased in September 1977 

by Albert H. Kessler, Leslie M. Kessler, Edward S. Ageno, and Statewide Security 

Company from R.G., S.D., and J.P. Tuck, and J.T. and P. Stanley, the property 

developers. The site was developed into the Brisbane Industrial Park in the early 1960s 

during the time the Tucks and Stanleys owned the property. Subsequent to the 1977 

purchase, Statewide Security Company was dissolved and the property distributed to the 

stockholders, Randall E., Gary A, Donald B., and Leland E. Kessler. 

Kessler & Kessler performed a chain-of-title search for the site through First American 

Title Company the search dated back to 1895. A summary of the title report 

information is presented in Table 1. A copy of the chain-of-title report was previously 

provided to the DTSC by Kessler & Kessler under separate cover. As indicated on the 

2 
13980210.SPE 9 June 1993 
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TREADWELL & ROLLO 

title report, there are numerous conveyances of the site property between individuals, 

Partridge Realty Company, and three industrial interests: Pacific Bone, Coal and 

Fertilizing Company, Southern Pacific Railroad Co. (also Southern Pacific Co.), and 

Consolidated Chemical Industries, Inc. (also Stauffer Chemical Co.). We understand 

Stauffer Chemical Co. has been acquired by Rhone-Poulenc. 

Kessler & Kessler provided the DTSC with historical maps illustrating the areas of the 

site once owned by Southern Pacific Company and Pacific Bone, Coal, & Fertilizing 

Company. A copy of one of these maps showing the property parcels transferred from 

Southern Pacific to Pacific, Bone, Coal, and Fertilizing Company in 1929 is presented in 

Figure 3. We understand from the tum of the century until approximately 1962, a bide 

and glue plant operated in the northern portion of the site. During this time, the hide 

and glue plant was owned successively by Pacific Bone, Coal, and Fertilizing Company, 

Consolidated Chemical Industries, Inc., and Stauffer Chemical Co. We have no 

documentation as to the use of the property by Southern Pacific. 

3.2 History of Tenants 

The site is currently used in a light industrial, warehousing, and distn"bution capacity. A 

summary of the current tenants and their dates of tenancy is presented on Table 2 and 

Figure 4. 

A summary of available information regarding previous tenants from Kessler & Kessler's 

files dating to 1977 is presented on Table 3. Information on tenancy earlier than 1977 is 

not available. 

3.3 Facility Information and As-built Drawings 

To evaluate the use of chemicals on site and to obtain historical facility information, 

Treadwell & Rollo conducted a review of historical aerial photographs, requested a 

review of Sanborn Maps (fire insurance maps), reviewed pertinent regulatory agency 

3 
13980210.SPE 9 June 1993 
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TREADWELL & ROLLO 

files, and conducted a site reconnaissance and tenant interviews. The results of these 

tasks are discussed below. 

3.3.1 Historical Aerial Photograph Review 

Treadwell & Rollo reviewed fourteen aerial photographs of the site spanning the time 

period from 1935 through 1991. A list of the aerial photographs including reference 

numbers and photograph dates is presented on Table 4. Copies of 1935, 1948, 1961, 

1972, and 1991 aerial photographs depicting changes_ in property development are 

presented in Figures 5 through 9. The aerial photographs were obtained from Pacific 

Aerial Surveys in Oakland, California. 

In their 29 January 1993 letter, the DTSC specifically requested copies of aerial 

photographs of the site dating from 1943 and 1957. We understand the DTSC is 

interested in this time period due to a reference in DTSC files regarding the presence of 

three on-site ponds. The reference was contained in a handwritten interpretation of 

1943 and 1957 aerial photographs allegedly depicting the site. Apparently, the 

photographs are not included in the DTSC files. Treadwell & Rollo contacted several 

sources of aerial photographs in the Bay Area, including Pacific Aerial Surveys in 

Oakland, the United States Geological Survey in Menlo Park, Towill, Inc. in San 

Francisco, and American Aerial and Geonics in Sacramento. Photographs from 1943 

and 1957 were unavailable from these sources. 

We have included a photograph from 1948, which is within the time period the DTSC 

specified. There are no features in the 1948 aerial photograph that indicate the presence 

of ponds. 

3.3.2 Sanborn Map Review 

Treadwell & Rollo requested a Sanborn Map review of the site for historical ownership, 

tenant, chemical usage and utility information through VISTA Environmental 

4 
13980210.SPE 9 June 1993 
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TREADWELL & ROLLO 

Information, Inc. The Sanborn Map Co. certifies there is no fire insurance map 

coverage for the site. VISTA's confirmation letter is presented in Appendix A 

3.3.3 As-Built and Utility Drawings 

To obtain information regarding as-built and utility drawings, Treadwell & Rollo 

reviewed the available files at the City of Brisbane Planning Department (CBPD) and 

contacted Wilsey & Ham of San Mateo, California, the civil engineering contractor for 

development of the site in the 1960s. Wilsey & Ham indicated they did not keep files 

dating back to that time period. One drawing dated June 1968 was found at the CBPD. 

A reproduction of the drawing is presented in Figure 10. 

This map illustrates the configuration of the existing buildings and concrete pads in 1968, 

the location of utilities such as the brick-arch combined sewer, power and gas lines, and 

storm drains. An existing above•ground concrete tank is present on the map in the 

vicinity of the current building at 151 Industrial Way. Usage of this tank is unknown. 

No other utility or as-built drawings were found during our search. 

3.3.4 Summary of Site Reconnaissance and Regulatory Agency File Review 

To obtain information regarding current and historical facility uses, Treadwell & Rollo 

reviewed files concerning the Industrial Way properties at the State of California 

Regional Water Quality Control Board (RWQCB), the San Mateo County Department 

of Environmental Health (SMCDEH), the City of Brisbane Planning Department 

(CBPD) and the City of Brisbane Fire Department (CBFD). In addition, we reviewed 

the information from DTSC files provided by the DTSC in their 29 January 1993 

information request, and conducted site reconnaissance surveys and tenant interviews of 

the premises of those businesses which store or use chemicals on site. Treadwell & 

Rollo performed the reconnaissance survey and tenant interviews on 18 March 1993. 

The results of the agency file reviews and site reconnaissance surveys are presented 

below. 

s 
13980210.SPE 9 June 1993 
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The agency files for the site indicated: 

0 

0 

0 

0 

underground storage tanks (USTs) were formerly located at 250, 285, and 350 
Industrial Way 

documented chemical storage and use at 25, 55, 60, 80, 180, 304, 285, and 374 
Industrial Way 

documented waste oil generation/temporary storage at 21, 171, 304, 366, and 374 
Industrial Way 

documented generators of greater than 1,000 kilograms of hazardous substances 
stored or generated on a monthly basis at 23 and 180 Industrial Way. 

The agency files concerning properties adjacent to the site along Industrial Way 

indicated: 

0 

0 

the presence of an above-ground 500-gallon gasoline tank and Occupational 
Safety and Health Administration (OSHA) violations at 11 Industrial Way 

the removal of a UST believed to contain diesel fuel from under the driveway at 
36 Industrial Way in 1991, and replacement with an above-ground diesel tank. 

The locations of former USTs and current chemical storage on the site are presented in 

Figure 11. The current use, storage, and disposal of chemicals and the generation of 

hazardous wastes at each address where chemicals are used is discussed below. This 

information is based on agency file reviews, tenant interviews, and site visits. A list of 

the personal contacts interviewed by Treadwell & Rollo is presented on Table 5. 

21 Industrial Way 

Current tenant: PSG Management 

The space at 21 Industrial Way comprises a warehouse and office space. Agency file 

information indicates a spray booth was operated on site and a "gravity-fed", above

ground tank is located behind the warehouse for waste oil storage. Treadwell & Rollo 

did not observe a spray booth on site at the time of the site visit. 

6 
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Wastes generated at this facility are limited to oil generated during vehicle maintenance. 

Wastes are stored in three 55-gallon drums located next to the front garage door. The 

covered drums are placed on the concrete flooring and are equipped with funnels to 

transfer the waste oil into the drums. We assume this system is what was referred to as 

the "gravity-fed system" in agency files. The waste oil is reportedly removed by a recycler 

every 90 days. New oil is stored on site on shelving. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates this 

unit was used for auto body and detailing operations from at least 19TI. 

23 Industrial Way 

Current tenant: Tiger's Auto Body 

The space at 23 Industrial Way consists of a workspace/warehouse area with two 

booths: one spray booth and one vented, fireproof, welded paint storage booth. 

Concrete flooring is present in this space. Site operations consist of auto body work. 

Engine maintenance is not conducted at this facility. Hazardous materials used during 

site operations include paints and paint thinners. The paint and thinner products are 

stored on shelves in the storage booth described above. Hazardous wastes include waste 

paint and thinners stored in two 55-gallon drums inside the storage booth. The wastes 

are reportedly removed by Romie Disposal every 90 days. 

Available regulatory agency file information on 23 Industrial Way indicates conflicting 

evidence of the status of a previous tenant, Hernandez Automotive. Hernandez 

Automotive operated at 23 Industrial Way from approximately 1983 through 1988. 

CBFD files indicate this business is a major generator of hazardous substances, 

generating more than 1,000 kilograms of hazardous substances on a monthly basis; 

however, SMCDEH files indicate Hernandez Automotive generated less than one ton 

7 
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TREADWELL & ROLLO 

(1,016 kilograms) of waste per year. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates 

similar operations have been conducted here since before 1977. 

25 Industrial Way 

Current tenant: Gonzalez Roofing 

The current tenant operates a roofing company. Engine maintenance is not performed 

on site. Hazardous materials used in site operations are limited to approximately 30 to 

60 gallons of gasoline in two mobile drums and nine cylinders of propane. The gasoline 

is used to fill their engine tanks. Hazardous wastes are not generated from site 

operations. 

The CBFD files indicate small amounts of paint, thinners, and solvents are appropriately 

stored inside this unit in a flammables storage cabinet. We did not observe these 

materials or storage cabinet during our site reconnaissance. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. 

Available historical information indicates this unit was previously occupied by a metal 

fabrication and distribution business. 

27 Industrial Way 

Current tenant: Bayporter Express 

The facility at 27 Industrial Way comprises warehouse space, an auto maintenance area, 

8 
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small office, and storage room. Hazardous materials used at this facility include oil, 

transmission fluid, and other automotive products. The oil and transmission fluid are 

stored inside on concrete flooring in 240-gallon and 85-gallon rectangular containers, 

respectively. General auto cleaning products are stored in the back storage room on 

shelves. Hazardous wastes generated from site operations include used batteries, 

approximately four 55-gallon drums of waste oil every 2 to 3 months, approximately one 

55-gallon drum, of waste oil filters every three months, and approximately one 55-gallon 

drum of antifreeze every year. In addition, waste brake cleaner/machine solvent is 

generated at the site. The brake cleaner and solvent wastes are dis<;harged into a Safety

Kleen wash basin and drum system that is reportedly replaced every two months by 

Safety-Kleen. The batteries and waste oil are recycled periodically. 

The CBPD files indicate that Nickell Precision Manufacturing, a light sheet metal 

fabrication business, applied for a business license at this address in 1979 and 1987. We 

believe the CBFD files are in error, as the Kesslers have no information regarding 

Nickell Precision Manufacturing. According to the Kesslers, Nickell Precision 

Manufacturing never occupied these premises as a tenant or a lessee. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. 

Available historical information indicates this unit was previously used for sheet metal 

product assembly and distribution. According to Mr. David Sutton, the owner of the 

former tenant, Mil-Spec, only small quantities (five gallons) of lacquer thinner were used 

at the facility. Scrap metal (stainless steel and aluminum) were picked up by recyclers. 

9 
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55 Industrial Way 

The building at 55 Industrial Way is currently vacant and is commonly referred to as the 

Moore Building. The CBPD files indicate that Stauffer Chemical formerly owned this 

property, but the dates of ownership were not available. The Moore Manufacturing 

Company operated at this address -from the mid-1960s to November 1986. The Moore 

Manufacturing Company manufactured plastic hoses. 

CBFD file information indicates the Moore Manufacturing Company produced and • 

stored plastic materials on site. There was no indication of a spill or accidental release 

of chemicals from this facility in the file. The CBFD file also contained a Material 

Safety Data Sheet (MSDS) for a homopolymer resin which was used on site, which 

indicated it to be a low hazard material. 

During 1977, 55 Industrial Way was subdivided into SSA and 55 Industrial Way. After 

the Moore Co. vacated the premises, 55 Industrial Way was leased to T.C. 

Transportation, Inc. (Thomas Cala) and 55A leased to Hornung Trucking. In addition, 

Guam Cargo Consolidators, Inc., Guest Transportation Systems, and Amer/Indo 

International were sub-tenants to T.C. Transportation. We understand they utilized only 

office space. 

The CBFD files indicate that in July 1989, waste oil had been dumped into a rainwater 

tank adjacent to the front steps of the building at 55 Industrial Way. The owners hired a 

contractor to investigate and the contractor concluded the volume of waste oil was 

negligible. The tank contents were subsequently pumped out and removed. No other 

violations or indications of spills or releases of chemicals were noted in the files for 

operations conducted at this address. 

13980210.SPE 9 June 1993 
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60 Industrial Way 

Current tenant: Friendship Printing 

The space at 60 Industrial Way is occupied by several rooms of offices, warehouse space, 

and workspace. The floor is concrete. Each month, Friendship Printing generates 

approximately 1.5 gallons of photochemical wastes including solvents, residual inks, and 

fixer and approximately nine gallons of ink waste. The solvent wastes are disposed of 

into a Safety-Kleen solvent wash basin and storage drum system, and periodically 

removed from the site by Safety-Kleen. The residual inks and fixer wastes are 

temporarily stored in a covered 55-gallon drum and later recycled. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no. records of spills, leaks, or 

violations for operations conducted at this address. 

CBPD files include a February 1992 business license application for Anpra, Inc., 

Botanical Research & Consulting at this address. The Kesslers indicate Anpra, Inc. was 

never a tenant of these premises, and they have no information regarding Anpra, Inc. 

Available historical information indicates former tenants included first aid equipment 

sales company and a fluorescent lighting fixture manufacturer. 

80 Industrial Way 

Current tenant: Vacant 

The available information for this site in CBFD files indicated that in January 1988, five 

drums of non-hazardous fluorescent light fixture cleaner labeled "Synthetic Surfactants11 

were present on site. CBPD files include a business license application for Maximum 

Technology Sales & Service at this address. Maximum Technology Sales & Service 

operated under. Maximum Technology, Inc. Maximum Technology, Inc. operated at 80 

Industrial Way from September 1983 to about May 1991. There is no additional 

information rr,garding historical tenancy. 

11 
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100 Industrial Way 

Current tenant: Acme Scenery 

Acme Scenery builds and paints wooden and metal stage sets. Acme Scenery uses latex 

and water-based paints for the majority of their work. Hazardous materials used on site 

are limited to paints and small quantities (1-2 gallons) of acetone/paint thinner. 

Hazardous waste is not generated at this facility. Leftover paint is mixed and used for 

other jobs. Acme Scenery also stores stage sets at 312 and 370 Industrial Way. No 

pertinent information for this address was available in agency files. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes -

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates 

former tenants have included a food and furniture importer. 

151 Industrial Way 

Current tenant: Tri-R-Steel 

Tri-R-Steel constructs steel products such as boxes, conveyors, and sinks. Hazardous 

materials are not used or generated in site operations. We did not observe improper 

use, storage, or disposal of hazardous materials or wastes during the site visit. 

Regulatory agency files have no records of spills, leaks, or violations for operations 

conducted at this address. Available historical information indicates former tenants have 

included a food and furniture importer. 

161 Industrial Way 

Current tenant: R&H Repair 

The current tenant operates an appliance, small machine and engine repair shop, 

repairing items such as vacuum cleaners, floor polishers, jigsaws, and lawn mowers. 

Hazardous materials observed at the time of the site visit were limited to one can of 

WD-40 lubricating oil. Reportedly, no hazardous wastes are generated during site 

12 
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operations. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no record of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates 

similar operations have been conducted here since prior to 1977. 

171 Industrial Way 

Current tenant: Advanced Carbon Products 

Advanced Carbon Products manufactures carbon and graphite products for machines and 

computers. Based on information obtained during the site visit, Advanced Carbon 

previously conducted vehicle maintenance on site, but has discontinued this practice. 

SMCDEH files indicate approximately 30 to 40 gallons per year of waste oil were 

generated at this facility as recently as July 1992. The waste oil was apparently recycled. 

Hazardous material use on site is currently limited to use of an adhesive at a rate of 

approximately one quart per year. The adhesive is stored in an on-site refrigerator. 

Reportedly, hazardous wastes are not generated during site operations. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no record of spills, leaks, or violations 

for operations conducted at this address. No information is available regarding previous 

tenants in this space. 

180 Industrial Way 

Current tenant: Hueline, Inc . 

Hueline, Inc., a textile dyeing business, has operated at the site since 1987. Hazardous 

materials observed at the time of the site reconnaissance include hydrogen peroxide, 

acetic acid, bleacb, sodium hydroxide, and sodium bydrosulfite. These chemicals are 

13 
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stored in 55-gallon drums contained in plastic basins. The basins are contained within 

welded steel bins elevated from the concrete floor. Reportedly, hazardous wastes are 

not stored on site. Wastes are limited to liquid wastes that are reportedly discharged to 

the storm water sewer under permit. Hueline, Inc. has two industrial wastewater 

permits, a five-year wastewater discharge permit (No. 1-1165) from the Bayshore Sanitary 

District issued 9 January 1992, and a four-year Class I permit (No. 16-11-49) from the 

City and County of San Francisco Department of Public Works which expires 19 June 

1995. The water is analyzed quarterly for metals, pH, and other parameters. 

SMCDEH records included wastewater analysis results of dye plant effluent originating 

from this operation. The analytical results are dated September 1990. They indicated 

the presence of 192 parts per billion (ppb) copper, 119 ppb zinc, 38 parts per million 

(ppm) Biological Oxygen Demand (BOD), 280 ppm Chemical Oxygen Demand (COD), 

0.02 ppm total cyanides, 0.14 ppm total phenols, <2.0 ppm sulfide, 110 ppm total 

suspended solids, and a pH of 9.68. There is no indication in the regulatory agency files 

that these concentrations exceed the permit limits. According to Mr. Craig Magline of 

Hueline, Inc., the effluent concentrations have never exceeded their permit limits. 

A 1988 CBFD safety report lists the following chemicals being used at this address: 

Sani-Fresh Waterless Cleaner containing dipentene, triethanolamine sodium, 

hydrosulfite, sodium formaldehydesulfoxylate, sodium hexametaphosphate, and dyes. 

According to CBFD records, no hazardous waste is generated during these operations. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no record of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates 

similar operations have been conducted at the facility since before 1977. 

14 
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190 Industrial Way 

Current tenant: Hung Cheung Rattan 

Hung Cheung Rattan operates a dry goods shipping and receiving business at this 

address. Reportedly, no hazardous materials are used during site operations. Hazardous 

wastes on site are limited to three, half-full five-gallon cans of paint thinner left over 

from a previous painting job. Painting is reportedly no longer performed on the 

premises. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no record of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates 

previous tenants included a zipper sales and distribution company, a delivery service, and 

the same textile dyeing business which operated at 180 Industrial Way. 

200 Industrial Way 

Current tenant: MF Bank Restoration Co. 

MF Bank Restoration Co. operates a cleaning company that generally contracts with 

insurance companies to perform industrial cleaning at off-site locations after 

accidents/disasters. Hazardous materials include numerous cleaning supplies and 

maintenance products which are stored within a concrete-lined, bermed area. MSDSs 

are available for the products stored on site. These products include, but are not limited 

to the following: 1- to 3-gallon containers of solvent, gasoline, wood stains, turpentine, 

carpet cleaners stored in a locked cabinet; isopropyl alcohol, rust and scale remover, 

LPS3 lubricating anti-rust agent, non-petroleum based degreaser in drums within the 

secondary containment area described above; and various cleaning products stored on 

shelves. Hazardous wastes are not generated on site. Fourteen open drums were 

observed behind the building at the time of the site visit. They appeared to be partially 

filled with rainwater. 

15 
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We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no record of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates 

former tenants have included a scaffolding company, a printing press, and the textile 

dyeing company which operated at 180 and 190 Industrial Way. 

250 Industrial Way 

Current tenant: Granny Goose 

Granny Goose operates a dry goods warehouse at this facility. Reportedly, hazardous 

materials are not used and hazardous wastes are not generated during site operations. 

Automotive work is not conducted on the premises. We did not observe improper use, 

storage, or disposal of hazardous materials or wastes during the site visit. 

A gasoline UST was removed from this property in April 1988. _The tank had been 

originally installed in the 1970s prior to the Kesslers' purchase of the property in 

September 1977. The party originally responsible for tank installation is unknown. A 

groundwater monitoring well, originally identified as well W-1, later designated well K-1, 

was installed at this location. The available information regarding the tank excavation 

and well installation is presented in Appendix B. Other than the information concerning 

the former UST, regulatory agency files have no records of spills, leaks, or violations for 

operations conducted at this address. 

Available historical information indicates former tenants included a moving and storage 

company and a paper and grocery business . 

285 Industrial Way 

Current tenant: C&J Forklift 

C&J Forklift stores and repairs forklifts on the property. Hazardous materials used in 

site operations are oil, transmission fluid, hydraulic fluid, and solvents. These materials 

16 
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are stored in 55-gallon drums inside the building on pallets above a concrete floor. The 

drums are sealed and are equipped with pumps to dispense the product. Hazardous 

wastes generated from site operations are waste oil and solvents; these wastes are 

recycled. The waste oil is stored in a 55-gallon drum which is contained witbin a 

separate drum behind the main building on a concrete pad. This area is also covered 

with an awning. Four empty waste oil drums are stored next to the waste oil drum on 

site. Waste solvents are discharged into a Safety-Kleen wash basin and drum system 

which is replaced once a month by Safety-Kleen. We did not observe improper use, 

storage, or disposal of hazardous materials or wastes at this site during the site visit. 

A gasoline UST was removed from this property in March 1991. The tank bad been 

originally installed prior to the Kesslerst purchase of the property in September 1977. 

The party originally responsible for tank installation is unknown. The available 

information regarding the tank excavation is presented in Appendix B. 

Other than the information concerning the former UST, regulatory agency files have no 

records of spills, leaks, or violations for operations conducted at this address. There is 

no available information regarding previous tenants at this facility. 

290 Industrial Way 

Current tenant: Sound on Stage 

Sound on Stage operates a storage facility for electronic sound equipment. Hazardous 

materials used on site are limited to small amounts of adhesives and thinners which are 

stored in a locked cabinet. Hazardous wastes are not generated as a result of site 

operations. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. 

17 
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294 Industrial Way 

Current tenant: Circle Bay Trucking 

Circle Bay Trucking operates a light trucking business. At the time of the site visit, this 

facility was locked and Treadwell & Rollo could not gain access to the space. We 

understand vehicle maintenance is not performed on site and chemical use is limited to a 

one-gallon container of paint thinner which is stored in a metal cabinet. 

Regulatory agency files have no records of any spills, leaks, or violations for operations 

conducted at this address. Available historical information indicates this space was used 

for storing office partition walls from 1976 to 1989. 

296 Industrial Way 

Current tenant: Maximum Technology 

The site is currently subleased to Young's Generator. Young's Generator stores mobile 

generator rental units for bands and parties. Hazardous materials were limited to a 

propane tank and fresh quarts of oil stored on shelves. Hazardous wastes are limited to. 

waste oil generated on site from changing the oil in the generators. Waste oil is keptin 

a 30-gallon drum on site and recycled periodically. The drum was empty at the time of 

the site visit. Oily rags are stored in a covered trash can and disposed of by a linen 

service contractor. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates that 

former tenants included Mother's Cookies (which now occupies 400 Industrial Way) and 

a commercial scenery and stage set company. 

18 
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304 Industrial Way 

Current tenant: Simonds Machinery 

Simonds Machinery Co. is a pump distributor which sells and services pumps. 

Hazardous materials used during site operations are oil and solvents which are stored in 

closed 55-gallon drums on the concrete floor, and acetylene gas, argon gas, and spray 

paints which are stored in cabinets. Hazardous wastes include waste solvents that are 

discharged into a Safety-Kleen wash basin and drum system; the system is serviced every 

60 days by Safety-Kleen. 

According to SMCDEH files, Simonds Machinery Co. generates approximately five 

gallons of waste oil per month, and approximately one gallon of waste solvents per 

month. The wastes are recycled by Safety-Kleen. The CBFD files contain a reference to 

the presence of one 55-gallon drum of solvent on site at the time. We did not observe 

this drum during our site visit. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates 

Simonds Machinery has operated at this facility since 1973. 

308 Industrial Way 

Current tenant: R&S Erection 

R&S Erection stores small quantities of WD-40, hydraulic fluid for an on-site forklift, 

and paint thinner. Hazardous wastes are not generated from site operations. 

Evidence of improper use, storage, or disposal of hazardous materials or wastes was not 

identified during the site visit. Regulatory agency files have no records of spills, leaks, or 

violations for operations conducted at this address. Available historical information 

indicates former tenants included a wine and beer importer. 

19 
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340 Industrial Way 

Current tenant: Li Chung Sang Enterprises 

Li Chung Sang Enterprises operates a dry goods storage facility at this location. Some 

furniture painting is performed on site using water-based paints. In addition, minor 

automotive maintenance such as oil changes is performed on site. Reportedly, the waste 

motor oil is discharged into old paint cans, sealed, and disposed of off site. Hazardous 

wastes are not generated from site operations. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or violations 

for operations conducted at this address. Available historical information indicates that 

former tenants included a gift import and warehousing company, a manufacturer of 

corrugated paper products, a food importer, and a light fixture distributor. 

350 Industrial Way 

Current tenant: Dee Engineering 

Dee Engineering operates a fire brick sales and installation company on the premises. 

Hazardous materials are not used on site. Consequently, hazardous wastes are not 

generated on site. We did not observe improper use, storage, or disposal of hazardous 

materials or wastes during the site visit. 

A gasoline UST was removed from this property in February 1991. The tank had been 

originally installed prior to the Kesslers' purchase of the property in September 1977. 

The party originally responsible for tank installation is unknown. The available 

information regarding the tank excavation is presented in Appendix B. Other than the 

information regarding the UST, regulatory agency files have no record of spills, leaks, or 

violations for operations conducted at this address. 

20 
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366 Industrial Way 

Current tenant: Regency House 

Regency House operates a classic automobile restoration facility, primarily performing 

body work and a limited number of oil changes. Waste oil is temporarily stored on site 

in a covered 55-gallon drum; the oil is recycled periodically. Quarts of oil are stored on 

shelves. Waste solvents are disposed of in a Safety-Kleen solvent sink and catch drum 

and recycled once per month. Batteries are recycled immediately. No gasoline or other 

fuels are stored on the premises. 

The CBFD records contain a letter dated August 1986 from the SMCDEH regarding the 

storage of waste oil in open drums on site. Regulatory agency files have no records of 

spills, leaks, or violations for operations conducted at this address. 

Available historical information indicates previous tenants included a car storage 

business similar to the current tenant, a giftware importer, warehousing, and United 

Fleet, which operated a repair garage on the premises. 

374 Industrial Way 

Current tenant: L&D Trucking 

1&D Trucking performs automotive repair at this facility. Hazardous materials used 

during site operations are oil, lubricants, transmission fluid, and propane. The oil is 

stored in two portable, 105-gallon sealed drums equipped with a pump dispenser. The 

lubricant and transmission fluid is stored in four 20-gallon, portable, sealed drums 

equipped with a pump dispenser. Hazardous wastes generated from these operations 

include four 55-gallon drums of waste oil located within a steel secondary container in a 

concrete-bermed area inside a shed attached to the rear of the building. The waste oil is 

reportedly picked up by a recycler every month. Waste solvents are discharged to a 

Safety-Kleen wash basin and drum system which is replaced every month. Waste battery 

cores are temporarily stored on the floor and on shelves near the front door; the cores 
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are reportedly picked up by a recycler every two weeks. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Available regulatory agency files indicate that L&D Truck & 

Repair does not store more than 100 kilograms waste on site for more than 90 days and 

that wastes are not treated or disposed of on site. In June 1992, SMCDEH records 

indicate approximately 100 gallons per month of waste oil and approximately eight 

gallons per month of waste solvent are generated by the operations. From 1986 through 

1990, the quantities of waste oil and waste solvent generated from operations were 220 

gallons per three-month period and 55 gallons per year, respectively. 

In August 1986 and August 1988, SMCDEH inspection reports include comments 

regarding on-site storage of open drums of waste oil for more than 90 days. Regulatory 

agency files have no records of spills, leaks, or violations for operations conducted at this 

address. There is no information available on previous tenants at this site. 

400 Industrial Way 

Current tenant: Mother's Cookies 

Mother's Cookies operates office space and dry goods storage at this facility. 

Automotive maintenance is not conducted on site. No hazardous materials or wastes are 

reportedly used, stored, or disposed of at this facility. 

We did not observe improper use, storage, or disposal of hazardous materials or wastes 

during the site visit. Regulatory agency files have no records of spills, leaks, or 

violations for operations conducted at this address. Available historical information 

indicates that previous tenants included Granny Goose. 
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4.0 HISTORY OF ON-SITE CHEMICAL USE 

Based on the tenant interviews discussed above, the site visit, and a review of available 

regulatory agency files, presen~ on-site chemical use in the Industrial Way properties 

includes automotive maintenance products such as motor oil, transmission fluid, and 

small amounts of chemical solvents; products used in the textile industry such as dyes 

and bleaching agents; and photochemicals. Currently, there are no known underground 

storage tanks at the site, although diesel and gasoline were once contained in USTs at 

the site. A summary of information available on the USTs is provided in Table 6. A list 

of chemicals known to be used on site currently and historically is presented on Table 7. 

Available information regarding the characteristics of these chemicals is presented in 

Appendix C. 

Information on previous chemical use is limited. To the best of our knowledge, previous 

chemical use included chemicals commonly used in the hide and glue industry. The 

names of these chemicals (which were reportedly used by Stauffer Chemical) were 

obtained from the DTSC files. We understand similar operations were conducted on site 

from the early 1900s to about 1962. Therefore, it seems likely that similar chemicals 

were used on site by Pacific Bone, Coal & Fertilizer and Consolidated Chemical Co. 

The list of historical chemicals presented in Table 7 includes Santobrite, which was 

formerly a Monsanto product. Santobrite was reportedly used by Stauffer Chemical. 

Treadwell & Rollo contacted Monsanto Chemical Co. in St. Louis, Missouri regarding 

this product. According to Dr. Robert Kaley of Monsanto Chemical Co., Santobrite is a 

sodium salt of pentachlorophenol and contains trace quantities of hexa-, hepta-, and 

octachlorodibenzo-p-dioxins. Santobrite was recommended as a preservative for wood 

and glue products. Monsanto Chemical ceased manufacture of this product in 1973, but 

referred us to the firm, Vulcan Chemicals, which manufactures pure pentachlorophenol. 

An MSDS for pentacblorophenol was obtained from Vulcan Chemical and is provided in 
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Appendix C. Treadwell & Rollo does not have access to information regarding the 

storage, use, or disposal of Santobrite when it was in use on site. 

5.0 SUMMARY OF PREVIOUS ON-SITE INVESTIGATIONS 

Several subsurface investigations have been performed on site. Treadwell & Rollo 

conducted a subsurface investigation and quarterly monitoring of groundwater at the site. 

Previous investigations have also been performed by others. The Treadwell & Rollo and 

UST investigations are summarized below. The location of borings, trenches and 

piezometers sampled for on- and off-site investigations is presented on Figure 12. The 

distribution of hydrocarbons and metals in site soil at the Industrial Way Properties from 

on-site investigations and available information from off-site investigations discussed in 

Section 6 are presented in Figures 13 through 21. 

5.1 Soll Quality Assessment 

Treadwell & Rollo, Inc. conducted a subsurface investigation at the site in August 1992. 

The purpose of the investigation was to: 1) assess the possible presence of Bunker C 

oil, lead, and copper in the soil at the site resulting from the known contamination at the 

adjacent Bayshore Railyard site; and 2) to characterize the lateral and vertical extent of 

these constituents, if present. 

The investigation included continuously coring 11 soil borings (B-1 through B-11) at the 

site and obtaining soil samples for chemical analysis of Bunker C oil, lead and copper. 

A report on this investigation was previously submitted to the DTSC, RWQCB, and the 

San Mateo County Department of Environmental Health (SMCDEH). For your 

convenience, a copy of this report is included in Appendix D. Chromium analyses were 

subsequently performed on the samples collected in August 1992 to provide additional 

information regarding metals in on-site soil. The results are presented on Figure 21. 
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5.2 Groundwater Investigations 

Since June 1992, Treadwell & Rollo, Inc. has performed quarterly monitoring of two on

site wells, K-1 and MW-1. A summary of the quarterly monitoring results was submitted 

to the SMCDEH and the RWQCB. A copy of the latest quarterly monitoring report 

(which includes a summary of groundwater sampling rounds conducted by previous 

consultants) is provided in Appendix E. 

5.3 Underground Storage Tank Investigations 

Underground storage t_anks formerly at 250, 285, and 350 Industrial Way have been 

removed from the site by others. The removal of the tanks was discussed above in 

Section 3.3.4. Available information regarding the tank removal activities is provided in 

AppendixB. 

6.0 SUMMARY OF OFF-SITE INVESTIGATIONS 

Numerous investigations have been conducted at the Bayshore Railyard site regarding 

known contamination of soil and groundwater stemming from historical activities at the 

railyard by various technical consultants. A list of references from these off-site 

investigations is presented in Table 8. 

Information from these investigations has been used to evaluate the effect of the 

historical activities on the Industrial Way properties site. Analytical results from both 

the on- and off-site investigations have been compiled on Figures 13 through 21. These 

figures exclude data collected from the Bayshore Railroad site prior to 1990 to simplify 

the data presentation. A review of these figures indicates the Industrial Way properties 

site has been affected by the historical activities conducted at the Bayshore Railyard site, 

either by migration of contaminants such as the Bunker C oil, or historical use of 

portions of the site, including the South Disposal Area. 
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7.0 SUMMARY OF INSURANCE INFORMATION 

Available insurance information is summarized on Table 9. The Kesslers have 

maintained blanket insurance policies including general comprehensive and property 

damage coverage on the Industrial Way Properties. The amount of coverage at times 

has exceeded $10 million. The Kesslers do not have documents for insurance coverage 

available in the years 1977 to 1978, although the Kesslers believe the original broker was 

Albert Bender and that the insurance coverage was placed with Great American. No 

additional information regarding insurance coverage prior to the Kesslers' ownership of 

the property, or that of past and present tenants, is available. 

26 
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Notes: 1. Industrial Way Properties includes 21 through 27, and 
55 through 400 Industrial Way. 

2. Map is based on Pacific Aerial Surveys photograph 
no. AV-4075-6-14 dated 2 July 1991. 
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4. The sampling locations presented exclude data points 
for the former Bayshore Railyard site prior to 1990. 
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2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

3. Locations of borings, wells, trenches, and piezometers are approximate. 

\_SDT-22 

4. The sampling locations presented exclude data points fer the former Bayshore Railyard site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text and reflects chemical " 
analysis at different points in time. Lack of a value for a particular sampling location indicates that the soil was 
not tested fer this constituent at this depth interval or that the data is not available in the sources referenced in 
the text. 

7. If more than one value is available for this depth interval, the maximum concentration is presented. 

8. Seil samples from borings B-1 through B-11 analyzed for total petroleum hydrocarbons as Bunker coil using 
California OHS LUFT method. 1 

9. Seil samples from the KPSB- OTSB-, SDSB-series borings analyzed for total petroleum hydrocarbons as 
waste oil by modified EPA method 6015. 

1 O. The presence of Bunker C oil in the Bayshore Railroad trenches was evaluated visually by Levine•Fricke. 
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Notes: 1. Industrial Way Properties includes 21 through 27, and 55 through 400 Industrial Way. 

2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

3. Locations of borings, wells, trenches, and piezometers are approximate. 

\,SDT-22 

4. The sampling locations presented exclude data points for the former Bayshore Railyard site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

\.SPT-21 

6. Chemical data presented on this map is based on various reports referenced in the text and reflect chemical 
analysis at different points in time. Lack of a value for a particular sampling location indicates that the soil was 
not tested for this constituent at this depth interval or that the data is not available in the sources referenced in 
the text. 

7. If more than one value is available tor this depth interval, the ma,<imum concentration is presented. 

8. Soil samples from borings B-1 through B-11 analyzed for total petroleum hydrocarbons as Bunker Coil using 
California OHS LUFT method. 

9. Soil samples from the KPSB-, OTSB-, SDSB-series borings analyzed for total petroleum hydrocarbons as 
waste oil by modified EPA method 8015. 

10. The presence of Bunker coil in the Bayshore Railroad trenches was evaluated visually by Levine•Fricke. 
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@ Soil boring, B-series (freadwefl & Rollo, Inc., 15 October 1992} Notes: 1. Industrial Way Properties includes 21 through 27, and 55 through 400 Industrial Way. 

EB Groundwater monitoring well, K-1 (Aqua Resources, 30 September 1988) 2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

() Groundwater monitoring well, MW-1 (Geomatrix Consultants, November 1991) 3. Locations of borings, wells, trenches, and piezometers are approximate. 

• Soil boring, SB- series (Geomatrlx Consultants, November 1991) 

S Soil boring, TTSB-; KPSB-; OTSB-; and SDSB- series (Levlne•Fricke, 31 July 
1990 and 16 October 1992) 

(!') Groundwater monitoring well, LF-series (Levine• Fricke, 16 October 1992) 

0 Piezometer, SOP- and OTP- series (Levine•Fricke, 16 October 1992) 

, Trench, OTT-; TIT-; and SOT- series (Levine•Fricke, 31 July 1990 and 16 
October 1992) 

4. The sampling locations presented exclude data points for the former Bayshore Railyard site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text and reflect chemical 
analysis at different points in time. Lack of a value for a particular sampling location indicates that the soil was not , 
tested for this constituent at this depth interval or that the data is not available in the sources referenced in the text: 

7. lf more than one value is available for this depth interval, the maximum concentration is presented. 

8. Soil samples analyzed from borings B-1 through 8-11 for total hydrocarbons as diesel by California OHS LUFT 
method. 

9. Soil samples from the TTSB-, KPSB-, OTSB-. and SDSB- series borings analyzed for total petroleum hydrocarbons 
as diesel by modified EPA Method 8015. Levine•Fricke notes that hydrocarbons present in diesel range may be • 
part of waste oil present in samples. 
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() Groundwater monitoring well, MW-1 (Geomatrix Consultants, November 1991) 3. Locations of borings, wells, trenches, and piezometers are approximate. 

• Soil boring, SB- series (Geomatrix Consultants, November 1991) 

S Soil boring, TTSB-; KPSB-; OTSB-; and SDSB- series {Levine•Fricke, 31 July 
_1990 and 16 October 1992) 

~ Groundwater monitoring well, LF-series (Levine• Fricke, 16 October 1992) 

0 Piezometer, SOP- and OTP- series (Levine•Fricke, 16 October 1992) 

,. Trench, OTT-; TTT-; and SOT- series {Levine•Fricke, 31 July 1990 and 16 
October 1992) 
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4. The sampling locations presented exclude data points for the former Bayshore Railyard site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text and reflect chemical 
analysis at different points in time. Lack of a value for a particular sampling location in_dicates that the soil was not 
tested for this constituent at this depth inteival or that the data is not available in the sources referenced in the text. 

7. If more than one value is available for this depth inteival, the maximum concentration is presented. 

8. Soil samples analyzed from borings 8-i through B-11 for total hydrocarbons as diesel by California OHS LUFT 
method. 

r 

9. Soil samples from the TTSB-, KPSB-, OTSB-, and SDSB- series borings analyzed for total petroleum hydrocarbons 
as diesel by modified EPA Method 8015. Levine•Fricke notes that hydrocarbons present in diesel range may be 
part of waste oil present in samples. 
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O0TP-4 

@ Soil boring, 8- series (Treadwell & Rollo, Inc., 15 October 1992) 

EB Groundwater monitoring well, K-1 (Aqua Resources, 30 September 1988) 

ct Groundwater monitoring well, MW-1 (Geomatrix Consultants, November 1991) 

• Soil boring, SB- series (Geomatrix Consultants, November 1991} 

S Soil boring, TTSB-; KPSB-; OTSB-; and SDSB- series (Levine•Fricke, 3i July 1990 and 16 
October 1992) 

@> Groundwater monitoring well, LF-series (Levine• Fricke, 16 October 1992) 

0 Piezometer, SDP-and OTP-series (Levine-Fricke, 16 October 1992) 

, Trench, OTT-; TIT-; and SOT-series (Levine•Fricke, 31 July 1990 and 16 October 1992) 

SL Metal slag observed in trench 

N Metal slag not observed in trench 
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Notes: 1. Industrial Way Properties includes 21 through 27, and 55 through 400 Industrial Way. 

2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

3. Locations of borings, wells, trenches, and piezometers are approximate. 

4. The sampling locations presented exclude data points for the former Bayshore Railyard 
site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text 
and reflect chemical analysis at different points in time. Lack of a value for a particular 
sampling location indicates that the soil was not tested for this constituent at this depth 
interval or that the data is not available in the sources referenced in the text. 

7. If more than one value is available for this depth interval, the maximum concentration is 
presented. 
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Soil boring, 8-series (Treadwell & Rollo, Inc., 15 October 1992) 
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Groundwater monitoring well, K-i {Aqua Resources, 30 September 1988) 

Groundwater monitoring well, MW-1 (Geomatrix Consultants, November 1991) 

Soil boring, SB- series (Geomatrix Consultants, November 1991) 

Soil boring, TTSB-; KPSB-; OTSB-; and SDSB- series (Levine•Fricke, 31 July 1990 and 16 
October 1992) 

Groundwater monitoring well, LF-series {Levine• Fricke, 16 October 1992) 

Piezometer, SDP- and OTP- series (Levine•Fricke, 16 October 1992) 

Trench, OTT-; TTT-; and SOT-series (Levine•Fricke, 31 July 1990 and 16 October 1992) 
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Notes: 1. Industrial Way Properties includes 21 through 27, and 55 through 400 ·industrial Way. 

2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

3. Locations of borings, wells, trenches, and piezometers are approximate. 

4. The sampling locations presented exclude data points for the former Bayshore Railyard 
site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text 
and reflect chemical analysis at different points in time. Lack of a value for a particular 
sampling location indicates that the soil was not tested for this constituent at this depth 
interval or that the data is not available in the sources referenced in the text. 

7. If more than one value is available for this depth interval, the maximum concentration is 
presented. 
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Soil boring, 8-series (Treadwell & Rollo, Inc., 15 October 1992) 

Groundwater monitoring well, K-1 (Aqua Resources, 30 September 1988) 

Groundwater monitoring well, MW-1 {Geomatrix Consultants, November 1991) 

Soil boring, SB- series (Geomatrix Consultants, November 1991) 

Soil boring, TTSB-; KPSB-; OTSB-; and SDSB-series (Levine•Fricke, 31 July 1990 and 16 
October 1992) 

Groundwater monitoring well, LF-series (Levine• Fricke, 16 October 1992) 

Piezometer, SDP- and OTP- series (Levine•Fricke, 16 October 1992) 

Trench, OTT-; TTT-; and SOT-series (Levine•Fricke, 31 July 1990 and 16 October 1992) 
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Notes: 1. Industrial Way Properties !ncludes 21 through 27, and 55 through 400 Industrial Way. 

2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

3. Locations of borings, wells, trenches, and piezometers are approximate. 

4. The sampling locations presented exclude data points for the former Bayshore Railyard 
site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text 
and reflect chemical analysis at different points in time. Lack of a value for a particular 
sampling location indicates that the soil was not tested for this constituent at this depth 
interval or that the data is not available in the sources referenced in the text. 

7. If more than one value is available for this depth interval, the maximum concentration is 
presented. 
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® Soil boring, B- series {Treadwell & Rollo, Inc., 15 October 1992) 

SOTSEM 
28 

... OTT-3 

EB Groundwater monitoring well, K-1 (Aqua Resources, 30 September 1988) 

<t Groundwater monitoring well, MW-1 (Geomatrix Consultants, November 1991) 

• Soil boring, SB- series (Geomatrix Consultants, November i 991) 

S Soil boring, TTSB-; KPSB-; OTSB-; and SDSB- series {Levine•Fricke, 31 July 1990 and 16 
October 1992) 

® Groundwater monitoring well, LF-series (Levine• Fricke, 16 October 1992) 

0 Piezometer, SDP- and OTP- series {Levine•Fricke, 16 October 1992) 

, Trench, OTT-; m-; and SOT~ series (Levine•Fricke, 31 July 1990 and 16 October 1992} 
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Notes: 1. Industrial Way Properties includes 21 through 27, and 55 through 400 Industrial Way. 

2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

3. Locations of borings, wells, trenches, and piezometers are approximate. 

4. The sampling locations presented exclude data points for the former Bayshore Railyard 
site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text . 
and reflect chemical analysis at different points in time. Lack of a value for a particular 
sampling location indicates that the soil was not tested for this constituent at this depth 
interval or that the data is not available in the sources referenced in the text. 

7. If more than one value is available for this depth interval, the maximum concentration is 
presented. 
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Soil boring, B- series (Treadwell & Rollo, Inc., 15 October 1992) 
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Groundwater monitoring well, K-1 (Aqua Resources, 30 September 1988) 

Groundwater monitoring well, MW-1 (C3eomatrix Consultants, November 1991) 

Soil boring, SB- series (Geomatrix Consultants, November 1991) 

Soil boring, TTSB-; KPSB-; OTSB-; and SDSB- series (Levine•Fricke, 31 July 1990 and 16 
October 1992} 

Groundwater monitoring well, LF-series (Levine• Fricke, 16 October 1992) 

Piezometer, SOP- and OTP- series (Levine•Fricke, 16 October 1992) 

Trench, OTT-; TTT-; and SOT- series (Levine•Fricke, 31 July 1990 and 16 October 1992) 
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Notes: 1. Industrial Way Properties includes 21 through 27, and 55 through 400 Industrial Way. 

2. Map is based on Pacific Aerial Surveys photograph no. AV-4075-6-14 dated 2 July 1991. 

3. Locations of borings, wells, trenches, and piezometers are approximate. 

4. The sampling locations presented exclude data points for the former Bayshore Railyard 
site prior to 1990. 

5. Concentrations are presented in milligrams per kilogram. 

6. Chemical data presented on this map is based on various reports referenced in the text 
and reflect chemical analysis at different points in time. Lack of a value for a particular 
sampling location indicates that the soil was not tested for this constituent at this depth 
interval or that the data is not available in the sources referenced in the text. 

7. If more than one value is available for this depth interval, the maximum concentration is 
presented. 
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- - - - - - - -

TRANSACTION DATE DOCUMENT 
DATE RECORDED TYPE 

Ocl.25, 1895 Nov.2, 1!95 lnd&nlure 

Jun. 18, 1898 Jul. 7, 1B98 lnd&nture 

Oct. 18, 1890 Dec. 22, 1880 Indenture 

Jan.2, 1899 Feb. 1, 1899 lnd&ntur. 

Jan. 30, 1899 Jul.1, 1888 lnd.,ntura 

Nov. 17, 1901 Dec. 30, 1901 lnd.,nlure 

Mar.21, 1902 Mar, 2!, 1902 lndamure 

Apr. 30, 1902 Apr.30, 1902 lnd&nlure 

Oct. 7, 1902 Oct. 16, 1902 lnd&ntunt 

Sep. 18, 1902 Ocl.20, 1902 lnd•ntur• 

Jul. 28, 1904 Jul. 28, 190,4 Indenture 

Jun. 28, 1905 Aug.2, 1906 Indenture 

Nov.301807 Dec. 31, 1907 'Indenture 

N<N. 30, 1807 Dec. 31, 1007 lnd•nlure 

Jan.5, 1908 Jan. 23, 1910 Indenture 

Oct. 18, 1902 Jan. 25, 1910 Indenture 

May. 191 1803 Jan. 25, 1910 Indenture 

Apr. 7, 1905 Nov.201913 lnd&nture 

Apr. 27, 1905 Nov. 20, 1913 Indenture 

M■y,19, 1915 May. 2-4, 1915 lndentun, 

May. ta, 1915 May.2.c, 191!5 Indenture 

Aug. 2, 1815 Aug.-4,1815 lnd•nture 

Dec. 18, 1818 Dec. 24, 19111 Indenture 

Jun.11, 1919 Jun.201 1819 lnden!ure 

Jan. 1-4, 1920 Jan. 15, 11!20 Indenture 

Nov. 3, 1920 Dec. 22, 1920 lndentura 

JuL 14, 1922 Jul. 19, 1922 lnd .. nture 

Sep.20, 1922 Sep. 25, 1922 lndentur" 

Nov. 17, 1928 Nov. 18, 1928 Quffclalm Doed 

Oct. -4, 1929 Nov, 13, 1828 Indenture 

JuL26, 1829 Nov. 13, 1929 lnd•nture 

Aug. 31, 1929 Nov. 13, 1929 Quttclalmtloed 

Feb. 20, 1930 Apr. 7, 1930 fndentur" 

Jan. 19, 1834 Mar. 23, 1835 lndentur& 

Apr. 1, 1837 Aug. 11, 1837 De&d 

- - - - - -
TABLE 1 

SUMMARY OF OWNERSHIP DOCUMENTS 
INDUSTRIAL WAY PROPERTIES 
BRISBANE, CALIFORNIA 

FROM TO 
PIIC!flc Bon&, Coal and F"rtlllzlng Co. South"m Pacific Ralll04d Co. 

Ma,yJ.Danlel South&m Paclf!c Rall road Co. 

Walt■r WIiey c.aStone 

Mzuy J. Dani&! W~or J. WIiey 

LM. Hoelhtr WwrJ.Wlley 

B.W.Fo<ter Soulh&m Paclf!c Rallr<»d Co. 

Jessi• W. stone H.W.Elsert 

Edward Samuel Johnson Manuel Phillipa Dutra 

Flora 0. Jonos John Dougherty 

H.W.EiHlt FranetsC.B&ck 

Amanda. c. and J.J. Cook=i South"m P~c Co. 

Southern Pactllc Railroad Co. Southern P&elflc Co. 

Henry Umi>Mn, et al Gustave H. umbson 

Gust,,ve H. Umbson South City Lock Co. 

John Dougherty Francis E. B&ek 

Francia E. Bock Sauthem P&elflc Co. 

Francia E. ~ Southern Pai;lflc Co. 

Joseph B. and Mabel L Coryell Southern Pacific Co. 

Samual and Amy G. Center • JOS&ph S. Coryell 

Seaboard National Ban~ of SF Partr1 dge Realty Co. 

Partridge Realty Co. Se~ Nallonal Bank of SF 

Pllltrldge Realty Co. Pacific Bone Coal & Fertlllzlng Co. 

Seaboard Natlonal Bank o! SF P&<:lflc Bone Coal & Fertilizing Co. 

Seaboard National Bank of SF Pac:lffc Bon& Coal & Fe rt lllxlng Co. 

Pertrfdge Realty Co. Piu::lllc Bon& Coal & Fertilizing Co. 

Se■ boa«i Nallonal Bank of SF Anglo CaJ~oml■ Truot Co. 

Southern Pacific Co. Piu::lflc Bone Coal & F•rtlllzlng Co. 

Anglo C8.llfonrl11. Tn.1ot Co. Pacific Bone CoeJ & Fertilizing Co. 

P■nrldge Realty Co. Pacific Bon" CoeJ & Fertlllzlflg Co. 

Southern Pacific Co. Pacific: Bone Coal & FertlUzlng Co. 

South&m Pacific Co. Pacific Bone Coal & Fertlllzlng Co, 

Seaboard National Bank Pacific Bone Coal & Fertilizing Co. 

Southern Paclllc Company Pacific Bone Coal & Fertlllzlng Co. 

J. Wiseman MacDonald J. Wiseman MacDonald, Jr. 

Paclllc Bone Coal & Fert!!lzlng Co. Consolidated Chemical lndustrfes, Inc. 

Page 1 
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- - - - - - - -

TRANSACTION DATE DOCUMENT 
DATE RECORDED TYPE 

Cleo. 29, 1838 Jan.2, 1940 GrantDeed 

Apr. 28, 1940 Ma,.2, 11MO Deed 

S.p. 18, 11158, Oct. B, 11156 Deed 

Mlll'.12, 18$3 Mu. 1B, 11163 Corp. Grant Dud 

Cleo. 18, 111113 °""· 30, 11163 Corp. Grant Deed 

Jun. 15, 111114 Aug. 10, 11184 G...nto..d 

Jul. 1B, 11168 Jul. 20, 11168 Corp. G<ant Deed 

Jan.ti, 1867 Jan. 111, 1867 T/Ultees Deed 

Jan.15, 1867 Jan. 27, 11187 Ttusteea Deed 

Jan. 28, 11168 Feb.2, 1eea Corp. Grant Deed 

Jan. 31, 11168 Fab.2, 1B68 0u1tc1a1m Deed 

Jan. 31, tees Feb.2, 1eea Qultclalm Deed 

Jan. 31, 11168 Feb.2, 11188 Qultclalm Deed 

Jan. 31, 11168 Feb.2, 11168 Qullclalm Deed 

Jan. 31, 11168 F«,. 2, 198!1 awtcl&lm Deed 

Mu.20, 11173 Apr. 13, 11173 Grant Deed 

Mw.8,1673 Apt.13,11173 GranlOeed 

Sep.28, 1871 Oct.&, 1871 Grant Deed 

Sep. 1-4, 111111 Sep. 18, 1888 Grant Deed 

Sep. 20, 11188 Sep. 28, 11188 Grant Deed 

Nav.1, 1888 Nev. 3, 1!11111 Corp. Grant Deed 

Oct.14, 1888 Nov.3, 1888 Quitclaim Deed 

Nav.1, 11188· Ncw.3, 1888 QuHclllim Deed 

- - - - - -
TABLE 1 

SUMMARY OF OWNERSHIP DOCUMENTS 
INDUSTRIAL WAY PROPERTIES 
BRISBANE, CALIFORNIA 

FROM TO 
J. WIMman MacDonald J. WINman MacDonald, Jr, 

J. Wlsem1111 MacDonald, Jr. Conaollda1ed Chemlcal lndullrlea, Inc:. 

Staulfar ChM11lcal Co. Cracker &late Co. 

Stauffer Cllernleal Co, Fl'Uldlcan Helghll, Inc. 

SWIiier Chemlcal Co. West Sin F/al\Clsco Industrial Park 

West San Franci.ca lndulldal Park Wnt San FtanGlsc:a Industrial Park 

FrandllCIUl tMlghls, Inc. KM,,lnc. 

TIiie lnannce & T111st Co. Stauffer Chemical Co. 

TIile Insurance & T111st Co. Slautrer Chemical Co. 

- -

SlaufferChetnlcal Co. Robert G., S. Oougles, & James P. Tuck; Joseph T. & Paul Slanlay 

JanorTuck RobartG. Tuck 

Nancy Tuc:IC S. Oauglu Tuck 

Rorne1ci.t. Tuck JamnP.Tuck 

SyM& stanley Jaaeph T. a.nlay 

Marolynstanley Paul8Canie, 

R.G, S.D., J.P. Tuck &J,T. & "-111 Slanley Soulh•m Pacific Tr,u,sportatlon Co. 

Southern Pacll\c Tranlf"'itatlon Co. R.G., S,O., & J.P. Tuck &J;r. & Pmll Stan1.y 

A.G., S.D., J.P. Tuck &J. T. & Paul Slanley E.S. Agena, statewide Security Co., A.H. & LM. Kn9ler 

Albert H. ic..r.r Albeit H. & Edith T. l<nsler 

Albosrt H. Kellller & EdHh T. l<nsler Albeit H. Kealer & Edith T. Kaaler 

Stat.Md• Security Co. R.E., GA, LE., and O. B. Kessler 

Ellzabeth""-ler I.eland E. Kassler 

Jan H. l<'ealor Rand.II E. f(ealer 

Noee: Information ablalned flam First Ame!lc;an TIiie Jnau- Company' Recorded Documfflt GuaranlN, 28 April, 1882. 
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-------------------
TABLE2 

SUMMARY OF CURRENT TENANTS 
INDUSTRIAL WAY PROPERTIES 

BRISBANE, CALIFORNIA 
APPROXIMATE 

DATE OF INITIAL 
ADDRESS TENANT CONTACT TENANCY 

21 PSG MANAGEMENT BOBJORDAN 
23 TIGER'S AUTO BODY CARLOS FLORES NOVEMBER 1987 
25 GONZALEZ ROOFING JOHN GONZALEZ 1981 

27 BAYPORTER EXPRESS ERNESTO ALVAREZ MARCH 1991 
55 VACANT 
60 FRIENDSHIP PRINTING VICTORTAN OCTOBER 1990 
80 VACANT 
100 ACME SCENERY JOSH KORAL OR GREY MCKEE OCTOBER 1991 
130 N.A. SALES MR. MOCHIZUKI MARCH 1982 
131 GALLANT, INC. LEN GALLANT DECEMBER 1990 

140-150 N.A.SALES MR. MOCHIZUKI MARCH1982 
151 TRI-R-STEEL JAMES MIRANDA DECEMBER 1991 
161 R&HREPAIR ALANACENAS PRE-1977 
171 ADVANCE CARBON PRODUCTS WILLIAM CRADER PRE-1977 
180 HUELINE TODD MAGAUNE 1987 
190 HUNG CHEUNG RATTAN ANNIE LEUNG 1985 
200 M-F BANK RESTORATION BOBCOXHEAD JANUARY 1989 
250 GRANNY GOOSE JIM JOHNSON FEBRUARY 1988 
285 C & J FORKLIFT MR. GRIMES FEBRUARY 1982 
290 SOUND ON STAGE -JERRY PFEFFER 1988 
294 CIRCLE BAY TRUCKING MICHALE COTTON 1991/1992 
296 MAXIMUM TECHNOLOGY ROBERT BOVILL 1985 
300 J.P. TRADING MASAAKI JSOZAKI 1979 
304 SIMONDS MACHINERY CARL HIPP 1973 

308-312 R & S ERECTION DAVE ARRIGHI 1985 

Page 1 KTBLE2.XLS 
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- - - - - - - - - - - - - - -· - - - -

ADDRESS TENANT 
340 LI CHUNG SANG ENTERPRISES 
350 DEE ENGINEERING 
362 SOUTHLAND PACKAGING 
366 REGENCY HOUSE 
370 ACME SCENERY 
374 L&DTRUCKING 
400 MOTHER'S COOKIES 

TABLE 2 
SUMMARY OF CURRENT TENANTS 

INDUSTRIAL WAY PROPERTIES 
BRISBANE, CALIFORNIA 

CONTACT 

NEWfON LI 
DAN DEE 

DON ELMORE 
RICHARD GRIFFITH 

JOSH KORAL, GREY MCKEE 
ABEL PEREZ 

CHARLES HAM 

Page2 

APPROXIMATE 
DATE OF INITIAL 

TENANCY 

1990 
1990 
1990 
1992 

JUNE 1989 
PRE·1977 

1988 

KTBLE2.XLS 
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SPACE TENANT 

21+23 JOHN P. KEANE, dba PAINT STYLES BY JACK 

RICHARD D. SANCHEZ 

HERNANDEZ AUTOMOTIVE, ALBERT VALLE & TONY HERNANDEZ 

25 METALiRIM 

27 MCKINNEY MANUFACTIJRlNG 

MIL-SPEC INDUSTRIES 

55 MOORE MANUFACTIJRlNG, INC. 

HORNUNG TRUCKING SERVICE 

TCTRANSPORAllON /TOM CALA 

BRENTON MANUFACTURING 

R. YICK C0RPORA110N dba MAXIMUM TECHNOLOGY, INC. 

80 R. YICK CORPORATION dba MAXlMUM TECHNOLOGY, INC. 

GEORGE SHORT COMPANY 

100 N.A.SALES 

- - -
TABLE3 

SUMMARY OF HISTORICAL TENANTS 

INDUSTRIAL WAY PROPERTIES 

BRISBANE, CALIFORNIA 

APPROXIMATE DATES 

OFTENANCY 

PRE-1977-11182 

- -

AUTOBODY PAINT SHOP 

FEBRUARY 1982.JANUARY 1883 AUTOBODY PAINT SHOP 

JANUARY 1983 • NOVEMBER 1987 AUTOBODY 

-

OPERATIONS 

PRE-1977 .JUNE 1979 METAL FABRICATION AND DISTRIBUTION 

- - -

PRE -1977 - APRIL 1982 SHEET METAL PRODUCT ASSEMBLY, SALE & DISTRIBUTION 

APRIL 1982 - DECEMBER 1991 SHEET MErAL PRODUCT MANUFACTt.lRNG 

MID-1960's • NOVEMBER 1886 PLASTIC HOSE MANUFACTt.lRING 

JUNE 1987 - OCTOBER 1988 TRUCKING COMPANY 

AUGUSf1987 • OCTOBER 1988 TRUCKING COMPANY 

PRE-1977 - 1983 FIRST AID EQUIPMENT SALES 

SEPTEMBER 1983 • FEBRUARY 1989 FLUORESCENT LIGHTING FIXTURE MANUFACTIJRING 

SEPTEMBER 1983 - MAY 1981 FLUORESCENT LIGHTING F1XTURE MANUFACTURING 

MARCH 1975 -1982 LIGHT FABRICATION, METAL STAMPING & WAREHOUSING 

1978-JANUARY 1982 FOOD IMPORT & EXPORT 

Page1 KTBLE3.XLS 
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SPACE 

130 

131 

140 

150 

151 

1!!1 

111• 

180 

190 

TENANT' 

KATY CHENG, EDDY CHENG & SHUN FOODS CORPORATION 

HAROLD ARBrT 

LIBROS, INTERNATIONAL, INC. 

GOLDEN GATE BEVERAGE COMPANY dba BAVA DISTRIBUTING CO. 

LI CHUNG SANG ENTERPRISES 

SAN FRANCISCO SPICE COMPANY 

WESTERN LOOSE LEAF CO. 

HINENI MINISTRIES (sublease fol" portion) 

WESTERN LOOSE LEAF CO. 

NOMURA & CO, INC. 

RAMON GO & PRODUCER PRICE COMPANY 

KEITH & SANDRA WISELL, R & H REPAlRS 

SPECTRAVEST, INC., dba SCARAB 

VKK ZIPPER, USA, INC, 

- -
TABLES 

SUMMARY OF HISTORICAL TENANTS 

INDUSTRIAL WAY PROPERTIES 

BRISBANE, CALIFORNIA 

APPROXIMATE DATES 

OF TENANCY 

- - -

OPERATIONS 

APRIL 1882 • MARCH 1987 FURNrrLIRE & GIFT IMPORT 

AUGUST 1887 • SEPTEMBER 1001 WAREHOUSING FURNITURE & ANTIQUES 

FEBRUARY 1978• MAY 1979 FOOD IMPORT & WAREHOUSING 

JANUARY 1976 -1887 BEVERAGE DISTRISUTION 

-

1987 • DECEMBER 1990 FURNrTURE, WAREHOUSING & DISTRIBUTION 

PRE-1977 • APRIL 1976 PACKAGED SPICES 

NOVEMBER 1976 • MARCH 1882 PRINTING & WAREHOUSING 

JUNE 1978 • MARCH 1S82 PRINTING & WAREHOUSING 

SEPTEMBER 1971 • MARCH 1982 PRJNTING & WAREHOUSING 

MARCH 1971 • DECEMBER 1887 FOOD DISTRIBUTION 

NOVEMBER 1S87 • DECEMBER 1991 FURNITURE & GIFT IMPORT 

PRE-1977 • MAY1987 APPLIANCE REPAIR 

PRE-1977 • 1987 TEXTILE DYEING 

MARCH 1978 -1882 ZIPPER DISTRIBUTION, REPAIR & SALES 

Page2 

- -

KTBLE3.XLS 



- -\ - - - - - -

SPACE 

200 

250 

285· 

·200 

298 

TENANT 

JAMES A. JACKSON· dba UN!ON PARca & DELIVERY 

MESSENGER SERVICE 

SUBLEASED ONE,HALF SPACE TO SPECTRAVEST, INC. 

BEATTY INDUSTRIES, INC. 

SCAFFOLD ENGINEERING 

SPECTRAVEST, INC. 

NOVA PRESS & DEAN ANDERSON 

CHECKER VAN & STORAGE 

GOl.OEN GATE PAPER COMPANY AND ELIAS SHAMJAH 

DRATH JACOBS 

JAMCO 

ARrnUR & ALLEN dba SSA CONTRACTING 

ACME SCENERY COMPANY 

MOTHER'S COOKIES 

- - -
TABLE3 

SUMMARY OF HISTORICAL TENANTS 

INDUSTRIAL WAY PROPERTIES 

BRISBANE, CALIFORNIA 

APPROXIMATE DATES 

OF TENANCY 

1982 • JANUARY 1985 

1982 • JANUARY 1985 

OCTOBER 1969-PRE-1977 

PRE· 18n -1985 

1985,0CTOBER 1988 

- -

OPERATIONS 

MESSENGER DEl.JVERY SERVICE 

TEXTILE DYEING 

SCAFFOLD WAREHOUSING, & ERECTION 

SCAFFOLD WAREHOUSING & ERECTION 

FABRIC STORAGE 

DECEMBER 1986-SEPTEMBER 1888 PRINTING PLANT 

JANUARY 1980 -1885/JANUARY 1886 FURNITURE MOVING & STORAGE 

FEBRUARY1886-MARCH 1988 PAPER & GROCERY BUSINESS 

-

1980-1986 WAREHOUSE ELECTRICAL PARTS AND FIXTURES 

SEPTEMBER 1988-APRIL 1988 MARINE EQUIPMENT SALES & STORAGE 

1978-1989 WAREHOUSING OF PARTTTION WALLS 

JANUARY 1980 - OCTOBER 1981 COMMERCIAL STAGE SETS 

1871-1985 FOOD DISTRIBUTOR 

Page3 

- - -
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SPACE TENANT 

304• 

308 W. MORANOEU. 

312 N.A.SALES 

W. MORA.NOELL 

340 "TRADE MARK PACKAGING 

MEXIM's 

SATCO 

350 SATCO 

382 TRADE MARK PACKAGING SUBLEASED TO UNITED SIGN 

366 TRADE MARK PACKAGING ANO AFALIATE LANDMARK DESIGN 

UNITED FLEET 

RAMON GO, cibill PRODUCE PRICE CORPORATION 

- - -
TABLE3 

SUMMARY OF HISTORICAL TENANTS 

INDUSffilAL WAY PROPERTIES 

BRISBANE, CALIFORNIA 

APPROXIMATE OATES 

OFTENANCY 

DECEMBER 1;J9-JUNE 1865 

1976 -DECEMBER 1978 

APRIL 1983-JUNE 1985 

1gn - 1 ;e111982 

1982-1986 

1886-1890 

1886-1990 

11l81/1982. 1989/1900 

PRS-1977 -1981 

JANUARY 1983 - 1989 

1968-1990 

Page4 

- - - -

OPERATIONS 

IMPORTED WINE & BEER DISTRIBTION 

FOOD IMPORT & EXPORT 

IMPORTED WINE & BEER DISTRIBUTION 

GIFT IMPORT & WAREHOUSE/MANUFACTURED 

CORRUGATED PAPER BOXES 

FOOD IMPORT 

LIGHT FIXTURE DlSTRlstmON 

LIGHT FIXTURE DISTRIBUTION 

INSTALLING COMMERCIAL NEON SIGNS 

GIFT IMPORT & WAREHOUSE, MANUFACTURED 

CORRUGATED PAPER BOXES 

GARAGE & TRUCK RSPAIR 

WAREHOUSING 

- - -

KTBLE3.XLS 



- - - - - - - - -

SPACE TENANT 

RHONDA MADDEN 

370 UNITED FLEET 

RAY & JANICE DIAZ 

374• 

400 GRANNY GOOSE 

• No inlcm1ati0n available prior to current tenant 

- - -
TABLES 

SUMMARY OF HISTORICAL TENANTS 

INDUSTRIAL WAY PROPERTIES 

BRISBANE, CALIFORNIA 

APPROXIMATE DATES 

OFTENANCY 

1890-1002 

1981 -1989 

1977 -1981 

PRE-1877 • 1888 

Pages 

- - - - - - -

OPERATIONS 

ANTIQUE AUTOMOBILE STORAGE 

GARAGE & TRUCK REPAIR 

GARAGE 

FOOD DISTRIBUTION 

KTBLE3.XLS 
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TABLE4 
LIST OF IIlSTORICAL AERIAL PHOTOGRAPHS REVIEWED 

INDUSTRIAL WAY PROPERTIES 

Date of Photography 

1935 
29 July 1946 
1948 
23 April 1959 
20 June 1961 
1963 
14 April 1966 
9 April 1968 
30 October 1969 
10 May 1972 
12 May 1975 
2 June 1977 
2 July 1991 
30 October 1991 

BRISBANE, CALIFORNIA , • 

Reference No. 

AV-248-8-2 
AV-9-10-5 
AV-17-10-19 
AV-279-8-19 
AV-432-16-12 
AV-550-5-25 
AV-710-6-26 
AV-844-10-34 
AV-933-7-11 
AV-1045-7-14 
AV-1188-6-13 
AV-1356-6-11 
AV-4075-6-14 
AV-4146-2-4 

Note: Aerial photographs obtained from Pacific Aerial Surveys, 8407 Edgewater Drive, 
Oakland, California. 
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I TABLES 

I 
UST OF PERSONAL CONTACTS AT TENANT INTERVIEWS 

INDUSTRIAL WAY J>ROPERTIES 
BRISBANE, CALIFORNIA 

I TENANT PERSONAL CONTACT PHONE NUMBER 

I 21 Industrial Way 
PSG Management Bob Jordan, Owner (415) 467-2221 

I 23 Industrial Way 
Tiger's Autobody Carlos J. Flores, Owner (415) 467-6866 

I 25 Industrial Way 
Gonzalez Roofing John Gonzalez, Owner (415) 467-6270 

I 27 Industrial Way 
Bayporter Express Ernesto Alvarez, Manager (415) 467-1800 

I 60 Industrial Way 
Friendship Printing Victor Tan, Owner (415) 467-5751 

I 100 Industrial Way 
Acme Scenery Gary McKee, Owner (415) 468-2262 

I 151 Industrial Way 
Tri-R-Steel Bob Fernandez, Former Owner ( 415) 468-9086 

I 
(family business) 

161 Industrial Way 

I R&HRepair AlanAcenas (415) 468-2880 

171 Industrial Way 

I Advance Carbon Bill Crader, Manager ( 415) 468-1670 

180 Industrial Way 

1• 
Hueline Inc. Craig Magline, Owner {415) 467-3513 

190 Industrial Way 

I Hung Cheung Rattan Ann Leung, Manager (415) 467-6377 

I 
200 Industrial Way 
MF Bank Restor. Gary Corsiglia, Oper. Mngr. ( 415) 468-0400 

I TABLES.SPE 1 

I 
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TENANT PERSONAL CONTACT PHONE NUMBER 

I 250 Industrial Way 
Granny Goose John (415) 467-0959 

I 285 Industrial Way . 
C&J Forklift Chuck Grimes, Oper. Mngr. (415) 467-8415 

I 290 Industrial Way 
Sound on Stage Bob Walker, Manager ( 415) 468-2990 

I 296 Industrial Way 
Young's Generator Randall Venerable (415) 468-2868 

I 304 Industrial Way 

'I 
Simonds Machinery Steve Hipp, Gen. Mngr. ( 415) 468-4830 

308 Industrial Way 

I 
R&S Erection Dave Arrighi, Gen. Mngr. (415) 467-5630 

340 Industrial Way 

I 
Li Chung Sang Ent. Newton Lee, Owner (415) 468-2120 

350 Industrial Way 

I Dee Engineering Daniel Dee, Manager (415) 467-7727 

374 Industrial Way 

I L&D Trucking Abel Perez, Manager ( 415) 467-7290 

I 
I 

11 

I 
I 
I TABLES.SPE 2 
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TABLE6 

SUMMARY 
UNDERGROUND STORAGE TANK REMOVAL 
INDUSTRIAL WAY PROPERTIES 
BRISBANE, CALIFORNIA 

LOCATION OF TANK TANK REMOVAL REMOVAL SAMPLE DATA/REMOVAL ACTIONS FURTHER 

FORMER TANK VOLUME CONTENTS DATE CONTRACTOR ACTION 

250 Industrial Way 500 gal. Gasoflne Apr-88 Interstate Paving & Grading Pit water -BTEX up to 0.92 mg/I Installation of K-1 9/8/88 

TPHg up to 9.4 mgjl; by Aqua Resources 

no soil sample data avallable 

285 Industrial Way 2,00'.l gal. Leaded gasoline Apr-91 Trumpp Brothers Excavated 15 cubic yards tank 

backfill and 15 cubic yards soll; 

tank In good condition; no holes 

Sand backfill, sidewall soil, & tank 

None taken 

Diesel 

350 Industrial Way 1,000 gal. Gasoline Feb-91 Trumpp Brothers 

Nole: The aw.Hable Information on the tank rem0\/al1 Is pmonted In Appendllt 8, 

pit water samples ND for TPH/BTEX: 

TPH contamination below groundwater 

due to Bunker Coil from Bayshore Rallyard 

Excavated 20 cubic yards soil; 

Tank empty at removal; 1 /2-ln hole 

at north end of tank; 

Stockpiled soil from excavation; 

reportedly used for fill at 55 Industrial Way 

after aeration and sampling; 

TPHd in so!I up to 4,900 mg/kg 

BTEX In soil up to 160 mg/kg 

Lead In soil up to 0.45 mg/I (STLC) 

Installation of MW-1 11/91 

Soll borings SB-Serles 

-

TABLES.XLS 

-



I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Note: 1. 

I 2. 

I 3. 
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TABLE 7 
LIST OF CHEMICALS USED ONSITE 

INDUSTRIAL WAY PROPERTIES 
BRISBANE, CALIFORNIA 

HISTORICAL 

Caustic (sodium hydroxide) 
Chromium 
Diesel fuel 
Gasoline . 
Hydrogen peroxide 
Homopolymer resin (Moore Manufacturing) 
Santobrite (Monsanto product) 
Sulfuric acid 
Calcium su1fate 
Zinc sulfate 

CURRENT 

Acetic acid 
Acetone 
Acetylene gas 
Adhesive 
Antifreeze 
Argon gas 
Dyes 
Dipentene 
Gasoline (drums) 
Hydraulic fluid 
Hydrogen peroxide 
Isopropyl alcohol 
Motor oil 
Paint and wood stains 
Printer's inks & fJ.Xing agents 
Propane 
Rust and scale remover _ 
Sodium Formaldehydesulfoxylate 
Sodium Hexametaphosphate 
Sodium hydrosulfite 
Sodium hydroxide 
Sodium hypochlorite 
Thinners 
Transmission fluid 
Triethanolamine 
Various solvents 

Current use of chemicals generally involves small quantities that appear to be properly used, 
stored, and disposed or recycled. 

List of chemicals used historically was obtained from Department of Toxic Substance 
Control files. 

Available information on these chemicals is presented in Appendix C. 
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TABLES 
REFERENCES 

BAYSHORE RAILYARD INVESTIGATIONS 

Ecology and Environment, Inc. (E&E). 1984. Plan for soil and groundwater 
investigation, Southern Pacific Transportation Company Bayshore Railroad Yard, 
Brisbane, California. February. 

--------. 1985. Soil and groundwater investigation of the Southern Pacific Transportation 
Company Bayshore Railyard, Brisbane, California. January. 

Harding Lawson Associates. 1982. Environmental assessment of fill, former railroad 
yard, Brisbane, California. June. 

Hydrologic Consultants. Inc. (HCI). 1989a. Remedial investigation data study report. 
Prepared for Southern Pacific Transportation Company, Bayshore Facility, Brisbane, 
California May 16. 

--------. 1989b. Draft workplan, supplemental remedial investigation, Southern Pacific 
Transportation Company, Bayshore Railyard, Brisbane, California. 
October 26. 

Levine•Fricke, Inc. 1992. Draft, Remedial Action Plan, Bayshore Railyard, Brisbane, 
California, October 16. 

... ------. 1990a. Supplemental Remedial Investigation Data Study Report, The Bayshore 
Railyard, Brisbane, California, July 31. 

_____ .___ 1990b. Appendix G, public health and environmental evaluation, supplemental 
remedial investigation data study report, The Bayshore Railyard, Brisbane, California. 
December 3, 1990. 

----.. --. 1991a. Quarterly summary report of technical and engineering activities for 
the period October 1 through December 31, 1990, Bayshore Railyard, Brisbane, 
California. 

--------. 1991b. Proposed groundwater monitoring program at the Bayshore Railyard 
Brisbane, California. January 18. 

-·----~·. 1991c. Feasibility study report, Bayshore Railyard, Brisbane, California. 
December 1. 

The Mark Group. 1986. Remedial action alternative feasibility study, Volumes I, IlA, 
and IIB. Prepared for Southern Pacific Transportation Co., Bayshore_ Facility, Brisbane, 
California. September 23. 



I 
I TABLE9 

SUMMARY OF INSURANCE 

I BRISBANE INDUSTRIAL PARK 

COMPANY POLICY BROKER YEAR 

I Transamerica 31332003 R.B.H. 1992-1993 
XLB89730098 

I Transamerica 30873929 R.B.H. 1991-1992 
XLB27S9006 

I Transamerica 30873828 R.B.H. 1990-1991 
XLB1332291S 

I Transamerica NBBPP081S646 Bobba 1989-1990 
Scottsdale (Moore) GLS344S43 Bobba 

I 
Transamerica Unavailable R.B.H. 1988-1989 

Firemans Fund XXK1907701 Bobba 1987-1988 

I Transamerica 

BPP0816646 

SPOSS00064 R.B.H. 1986-1987 ' 

I Transamerica 19347486 RB.H. 1985-1986 

Industrial Indemnity -SP86715S9 HL&H 1983-1984 

I Industrial Indemnity Unavailable HL&H 1982-1983 

I 
Industrial Indemnity Unavailable HL&H 1981-1982 

FiremansFund NCS93807 Bender 1980-1981 

I Great American BP120S454 Bender 1979-1980 

Great American PRO1051742 Bender 1978-1979 

I Brokers: 
R.B.H. - Rollins Burdick Hunter (now Rollins Hudig Hall) Portland, OR. 

I Bobba- Bobba Jnsuranee (now Arthur Gallagher) Pleasant011, CA 

HL&H - Heller, Laclt & Hart-Alameda, CA 

Bender- Albert Bender- San Francisco, CA 

I 
I 
I 
I 

TABLE9.xLS 
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APPENDIX A 
VISTA Certification Letter 

28 February 1993 

TREADWELL & ROLLO 
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February 23, 1993 

MARIE HEDBERG 
TREADWELL AND ROLLO 

VISTA 

353 SACRAMENTO ST STE 800 
SAN FRANCISCO, CA 94111 

Dear MAR!E HEDBERG, 

RECEIVED 
FEB 2 6 1993 

TREADWELL & ROUO 

A SANBORN MAP-SITE SEARCH was conducted on the following 
address: 

Name/Ref#: KESSLER 

Address: 
City/St/Zip: 

Vista Order#: 

10-380 INDUSTRIAL WAY 
BRISBANE, CA 94005 

1347001 

SANBORN certifies that a search was made of their holdings 
and no SANBORN MAPS are available. VISTA has this letter of 
certification on file. The charge for the search will be sent 
on a separate invoice. Your use of VISTA for this service is 
greatly appreciated. 

Document Retrieval Service 
VISTA ENVIRONMENTAL INFORMATION,INC. 

VISTA ENVIRONMENTAL INFORMATION, INC. 

5060 SHOREHAM PLACE, SUITE 300 o SAN DIEGO, CALIFORNIA 92122 Iii (619) 450-6100 11 FAX (619} 450-6195 
415 EAGLEVIEW BOULEVARD, SUITE 112<1 EXTON, PA 19341 it (215)458-1122,. FAX (215) 458-1134 
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aqua_ 
resources 
inc. 

2030 Addison Street, Suite 500 • Berl(eley, Callrornla 94704 • 415 540-6954 

September 30, 1988 

Mr. Leslie Kessler 
Kessler and Kessler 
520 Sixteenth Street 
Oakland, Cl\ 94612 

Subject t Monitoring Well Installation 
256 Industrial Way 
Brisbane Industrial Parle 
Brisbane, CA 

cear Mr. Kessler, 

Inb:oduction 

88192.1 

At your request, J\.qua Resources Inc. (.ARI) installe:l a gmwidwa.ter 

nonitoring well at the subject site, '111e nonitoring well installation was 

:requi:ced by the Crnmty of San Mateo Departnent of Health Services, Public 

Health Division - Envirormental Health pursuant to their letter dated August 

4, 1988_. The purp:,se of the nonitoring well is to detemine-whether the 

previous und.ei:ground fuel storage tank had leaked, causing contamination of 

the shallow groundwater at this site. Prior to the installation of this 

m::mitoring well, the undeJ:"grollild fuel storage tank had teen reroved, the 

excavation backfilled and the area paved. The original tank location was 

dete:ontned J::ased on photographs of the canpleted excavation provided by you. 

The August 4, 1988 letter referenced above also di:r:ected that a short 

letter/rep:,rt, addressing the nonit.oring well installation, sampling, and 

analyses, be prepai;e:1. IJ.hls letter/report includes a description of the 

well installation and sampling, a copy of tJ19 drafted well log, copies of 

the chain of custody and certified chenical analysis .reports, and a copy of 

the approved m:mitoring well penni t. '!he above referenced letter also 

states that aesessnent of the data will be perfonred by the County 

Environmental Uealth staff to detennine whether p,tential health risks I . -
associatal wiU1 subsuLface c-ontamb@tton ill.e present. 

Consulting engineers and managers speclallzlng In• water resources• hazardous and Industrial waste projects. 
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OUr services as per our agreaTEnt consisted of: 

o perfonning site reconnaissance to determine the monitoring well 

location1 

o collecting soil samples and logging of soil units at a groundwater 

nnnitoring wall located downgradient of the previously raroved 

under:g:round tank location; 

o oversee:ing non.itor.ing wall installation, in accordance with San 

Mateo Cour1ty :r:equirarents: 

o developing the gI:OUndwater nonitoring well and measuring the 

groundwater elevation; 

o collecting one groundwater sample; 

o coordinating with the analytical laboratory for analyses of soil 

and groundwater samples~ 

o report preparation. 

This J:9!X)rt surrnarizes the m.::mitoring well installation procedures and 

chem.cal analyses results, prefonre:i as part of ARI'S Scope of Services. 

Monitoring Well Installation PI:OCedure 

Prior to installation of the rronitoring well, a site reconnaissance was 

perfonre:l to detennine the nonito.ring well location. At the titre the site 

reconnaissance was perfo:ared, the tank excavation had been backfilled and 

the area pav-ed. '!he rronitoring well was located within 10 feet of the 

backfilled tank excavation based on inter:pretation of photcgraphs, provided 

to ARI, showing the canpleted tank excavation in .telation to existing 

surface features. The downgradient direction was determined by visual 

observation, and engineering and geologic judgerent. 
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On Septanber 8, 1988, one gr:oundwater nonitori:ng well was installed at the 

site by ENSCO Envirormental Services of Fraront, using a Mobile B-36 drill 

rig equipped with an eight-inch cllinreter hollow stan auger. '!he m:mitoring 

well location is shown on the attached nonitoring well peonit. Augers we:r:e 

steam cleaned prior to drilling. A standam split ban:el sampler, with a 2-

5/8 inch outer dianeter and 2 inch inner dianeter, was used for soil 

sampling. The sampler has the cai;:a.city for obtaining an 18-inch sample 

using three six-inch long brass liners. Prior to obtainlng each sample, the 

disassembled sampler and the braes liners wex:e washed in a solution of TSP 
in water. Fach piece was triple rinsed, with the final rinse be.ing 

distilled. water._ 

A ooring log was prepared for the well .in the field. Blow counts wei:a 

reco:t:ded for ea.ch six inches of penetration of the sampler, and the tine at 

which each sample was taken was noted on the log. Soil samples were 

C"Ollected at five-foot intervals during the drilling of the well. ~e soil 

exposed in the ends of the tube was quickly noted, and the ends we:ce then 

sealed with aluminum foil and new snug-fitting plastic caps. ~e edges of 

th~ caps wem sealed with plastic tape. 1Ihe cap was labeled with the sanple 

nmnber, depth, date, and project nane. A second sample was taken £:ran ea.ch· 

five-foot interval to be reserved for inspection if needed at a later date. 

'111e thiJ:d sample was used for the sample ·description. 

'!he soil samples we.re placed in a chilled ice chest as they were collected. 

Soil samples located above the free groundwater level we:ce sul:mitted for 

chemical analyses, while samples obtained below the free groundwater level 

were held pending results of the chemical analyses. 

'!he nonitoring well was installed at the conclusion of soil sampling. 'lhe 

nonitoring wells casing consisted of two-inch dianeter Schedule 40 PVC pipe. 

The bottan of the well casing was closed with a screw-on cap. 'l.11e well 

casing was slotted ( slot opening O. 020 inches) between depths of 7 • feet and 

27 feet. The annul us space between the casing and bore wall was filled 

with -ff2/12 sand to a depth of 5 feet below existing grade (about two feet 

above the top of slotted casing}. A one foot seal of bentonite pallets was 

constructed imredi.ately above the sand pac~, and the reminder of the 

annulus was filled with cement grout. '111e top of the well casing was filled 
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with a locking cap. Because the rronitoring well is located in a {Sved area, 

the well head was constructed within a cristy lx>x. 

canpleted to reduce the potential for surface water 

around the well head. 

The cri~ty box was 

rw1of f £ran ponding 

On Septanber 12, 1988, the groundwater depth was neasured to the top of the 
casing in the well, to the nearest hundredth of a foot, using an electronic 

interface pmbe. '111e well was developed by evacuating approx.imately 20 

gallons of water £ran this well, using a three-foot teflon bailer. After 
the well was developed and allCMed to recover, a groundwater sample was 

collected (on Septanber 13, 1988) using the.miler. Prior to developing the 
~iall, and again before collection of the g:roundwater sample, the bailer was 

cleaned b1 a solution of TSP in water, rinsed with tap water, and given a 

final rinse with distilled water. A new length of nylon rope was used for 

lowering and raising the bailer. The first sanq;,le £ran the W:!ll was 

retrieve:l £rem the surface of the water, and the contents of the bailer were 
observe::1. to assess whether there was substantial floating product present. 

'!he sample vials and jars, provided by th~ laboratory, were filled £ran the 

bailer. The sample vials "Were placed in a chilled ice chest and transp::,rted 

to the laboratory under chain-of-custcxly conti;ol. 

Site Condition Summrv 

'll1e site is currently {Sved and used for autarobile parking and vehicle 

access for the adjacent camercial building. Except where directed to 

existing catch basins, surface cb:a.inage is generally to the northeast to 

existing :roadway improvenents ( Industrial Way) • 

During the bor.ing for the nonitoring wall, asphalt concrete was encOUilltered 

and was underlain by b:lserock that in tum was underlain by alxrut 6-inches 

of concrete. 'lhe concrete appears to be underlain by sandy clay fill to 

depths of between tlu:ee to four feet. The fill is underlain to the depth 

explored (27 feet) with native soils consisting of interbedded sandy clay, 

silty clay, and clay. A slight hydrocarbon odor was noted in the soil 

sample ·obtained at a depth of aoout 5 feet, and in the auger cuttings 

between depths of 7 and 8 feet. 
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No hydrocarbon odors w"ere noted below depths of al:out 8 feet. Due to tl10 

soft consistency of native clays, no soil samples M3re recovered at saropling 

intervals perfonred at depths of 13 feet and 18 feet. 

Free groundwater was first observed during drilling at a depth of aoout 8 

feet. Prior to balling (3 days after well ccrnpletion) the free groundwater 

level was observed at a depth of 4,77 feet. The water level at the tine of 

groundwater sample collection was 4. 88 feet. Floating prc:d.uct was not 

observed in the baller when the first water sample was retrieved: hCMSVer, 

the upper portion of title saJll)le was obse.rvai to have a different color than 

the lower p::>rtion. 

I.al::oratory Results 

As discussed earlier, soil and groundwater samples selected for chem.cal 

analysis ~re suhnitted to a State certified labo:r:atory utilizing chain of 

custcdy protocols. d1emical analyses ~ perfonred by Curtis and TanpJd.ns, 

Ltd, Analytical I.al::oratories in Berkeley. Chemical analysis, pursuant to 

the previously referenced August 4, 1988 letter, included dete.rrnination of 

Total Petroleum Hydrocarbons, Benzene, Toluene, Xylene, Ethyl-benzene, 

Tetraethy 1 Lead, and Ethylene Dibranide. Results of the chenical analyses 

are presented on the attached certified laboratory rep::1rts. 

Conclusions and limitations 

Eased on the analyses of the soil and ~dwater saroples collected fran the 

rronitoring well, there does not appear to be significant hydrocarlxm 

contamination associated with the underground tank. that was raroved. Review 

of the chenical test results indicate that all analytes were l:::elcw the 

rrethcd detection limits for the soil sample. Similarly, all analytes, 

except for Benzene, Toluene and Xylene, were also 1:elOW" the methcd detec~on 

l.imits for the water sample. 

1rhe reported concentration limits for Toluerie and Total Xylenes are below 

the Action r.evela established by the State JJepart:nent of Health Services 

(DBS). The refOrted l3enzene concentration of 15 ug/1 is ~11 above the 

Action Level of 700 ng/1, and in consequence, -1.t may be a source of 
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concen1. However, surface gronndwater under the site is reportedly not used 

for drnestic purposes at the site or its vicinity, and them does not appear 
to be any significant path of exposure concem.ing hurran or animal receptors. 
.l\ction levels ar:e applied within the OHS "decision tree" framework, and 

factors such as beneficial use of groundwater and PJPll].ation at risk ai:e 

usually taken into consideration to dete:nnine if further action IDUld be 

requiraj. 

Regional Water Quality Control Boru:d Designated Ieval to Protect Groundwater 

is 70 ug/1 for Benzene in a liquid. 'Iha concentration found at the site (15 

ug/1) is l:elow this level, indicating that the gmundwater sampled at the 

site does not necessarily constitute a source of contamination for 

neighb::>ring aquifers. 

Our investigation, per our mutual agreaIE11t, was lhnited to the installation 

of one groundwater non.i.toring well, sample collection. Olanical analyses 

'1-'9re ordered by the San Pablo County and perfoDYEd by others, not under our 

sut:,ervision. Test results are rep::,rted. as :i:eceive:l. Final detenni.natian of 

additional site rarediation, if :r:equirEµ, will t-e detenni.ned by the San 

Mateo County Public Health Departnent. We cannot guai:antee or war.rant that 

soil oi groundwater at this site are not contaminated above allowable limits 

for a given contaminant. 'Ihle report is limited in its scope to the 

analyses and IeView- of samples obtained fxan the one nonitoring well ~s 

requi:red by the regulatory agency. 

It has been a pleasure to provide you with this infomatian. If you have 

any questions regarding the aoove, please do not hesitate to contact the 

ti:ndersigne:i. 

Respectively subnitted 
.AQUA RF.SOURCE'S INC. . 

<;;}~~·~::-~ 
Mark .R!laitl, P . E. 
Project Manager 

cc: Mdressee ( 4) 

Attaclments I Appi:oved Well Pennit 
Log of Boring/Monitoring Well 
Certified Laboratory Reports _. 
Chain of Custcxiy Fonn 



'I OWNEH: N11mc _Krutsler 
t, rcss 5.20 16th Str~ 

c. Oakland 

STATE OF GALIFOANIA 

THe RESOOACES J\Gt!NCY 

DEPARTMENT OF WATER RESOURCES 

G 

WATER .'WEI..L JJIULLEltS ItEI'OUT 

Do not Jill in 

No. 295131 
Sl:ilc Well No.--------~ 

Ollmr Well No.---------

(12). WELL LOG: ·rc,llll t.lt"pll1 ~ fl. Cn..;,,,lr.tct.l depth J:1_ fl. 
f mm fl. In IL Fnr111alluti D1•sr.rllm by -~1lor, ,d1aractr.r, size or ffll\lr.rial) 

ZII' --'-""""~'-l O 11 2" as ·• 

(I LOCATION OF WELL (Sec lnstrnclious): • 
( nty San Mateo Owner's Wr.11 Nmnhcr -

,; 1 odt.lrcs~ If illlforcnl from llhnve 256 TndmJtrial • Br:t ab 

211 8 1 8 
8' 12' c 11 of black carbon at 8 1 ) 

12 16 ea 
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I ·:u1c~ from cilll'5, rnncl5, rnilrnnds. fences, elc. ___________ j-!:2:..;1!,,_ ____ -=2!!..7!.-_..:8=i.::.:!~-:~~~-=..::.;:.=:,._-------

(3) Trrg 01~ WOllK: 

.New Well cf DtT1~1dnr, □1--------,,----___,,,,_..,.---------!"'"---'------'---
II r1·11nsl rue! Inn 

llcrm1dl111111h,g 

llnrh:onlnl Well 

□ 1--------,,..._,,,_ __ __,..,,._ ____________ ..;....._ 
--:. o,__ ___ __. ......... ~ ...... -----_.,.,,._ ___________ _ 

□1---r'-.:------:,,,,..;i~--+,~~~)...._------:----
Deslrucllcm O (DP~crlhc 
cl('slrm:lhm mnh•rlnls 1u1d 11m• 
cetlurcs In Item 12) 1--__.:..,..::1:?--,.,,......:.,---.....:~~:,,,...=:.....--t:~~---------

(51QUIPMf.NT: 
olnry tX 

Cable O ,1.1, 

011,.,, D 

(4) PflOPOSED U . . 
Dnmcstlc 

Jrrignllnn 

lnduslrlal (""\' 

Te!l Well \.."'\J 
ci 

\Vo, surr • ..., sanilnry , .. al pmvi,lcd? Yrs [l: Nn D II )'MO, llttltJ!lh 5 1 fl. ~---------------------------W slntl<ue,lrJ ~g•in~t pnllullon? YI', (X Nn D lulcrvaL3J4-5 ' fl. 
,1 ,,cl of 5<:•llng ---1..!.._hentno:I te ' re:maindP~ l--w-,-lT-k-st-.. -,.-c-cl--~-s-----lD----e'"·a--c;-n,-n-11-lc-lct-,-.. 9-"'/'.f!8 ____ J_9_BS-

'.10) WATEH Ll~VELS: WELL DIUJ.,Lmrs STATEMENT: 
or first wolcr, If km,wn __ _...,un .... lcnown 4 r,. I ),, I 1 7 ' I • 'f II., I lt'fl3 J'! I ,1•1 IIIJl,t'r mv t •r lr.tlt1 Ollf 1t1ls rl!JJOrl ls lrmr lo ltra 

ing lrvcl nflrr w,•11 r.01111,l,•linn 4 I 8 7 fl. '"'·' Ill!( k111fo•l171ln11 firl IK.'llev . 
WELL ·rnsTS: / / • /./j • Sig1md LC'· , ·; Cu I!!-- ,:-.,·✓Z:::.;>r;:• l 

•V•• well l!:$11110,lc? Yr:< 0 No IX! 1£ Y"'· hy wh,.,n? ---.---- c,·~';i· _ //.,- (W.-11 Urfllcr) 
rilnf lc•I 1'1111111 □ llnllrr O Air lilt D NAMI•: ...:::::mscp--~ • 
), 10..-olcrol,lnrlullml ___ h. ,\le111h,r11.,., ____ fl. Aft.AA_~S Chri~'£'l'~i.E""l"""llnn)('l"y11C'dnrprlritrd) 
ll. ,,,gr. --- r.•l/mlnnllrr --- IKnlli ,v.1rr1,:,.,1>rrn111rr ---,,-,-----:.-i---------------..... ,..,.., ...... ---
:lu:mirob11,lysl~ mndr.? v .... IX Nn □ II )'CS. by wluom1 Agua Resourc 9Uy Fremont ZIP----_,,,,.....,,. ... 

N lt'clrlclngmndc Ye, D No Uyrs,ollachcopylnlhls'l'pntl l,icensl"Nn.-i\61J32tf ,S{oJ.o -s Dalenr1hlHt"port 
IF ADDITIONAL SPACE IS NEEDE!D. use NEXT CONSE!CUTIVELY NUMBl'.!REO FORM 

. 188 {REV, 12-881 14 963,s 



.STAT!!. OF CALJFOnNIA 

Vo nol fill ill THE RESOURces J\GC,NC'f 

DEPARTMENT OF WATER RESOURCES 

WATER .'WELL DIULLEHS HEPOHT No. 295131 
~ n[ lnlcnl No. ________ _ ~lnlc Well No. ________ _ 

~1<:nl Pcrmil Nn. or Dali: ______ _ OIiier Wr.11 No. 

: <I OWNEH: Nnmc __Kae .... ls:i.e.1..r___g:__.,:,~IJca...LJ;:J.-------l 

I 11 . r=i 520 16th Stre 
(12). W,ELL LOG: Tu!nl tll'plh ....J:l...,, fl. Complr.tcd depth 2:.7....__ rt. 

£rum fl. to fl. Formntrml IJ1•~rllii: by 'c0ulor,,diarncli:r, size nr mo,lr.ri.:i!J 
, cny Oakland 7.11' --'-~L.&.-0--1 0 11 2" aa ·, 

2" 8 1 (I LOCATION OF WELL {Sec instrnclion:;): . 
(,' nly Sao Maten Owncr'3 Wr.11 Ninulx:r a• 12 1 11 of black carbon at 8') 
Well ::ultlrc,.~ ir tllfforcul lrnm a.hove 256 Tnduet::d. n.l • Br:f eh 12 16 
Tln5hlp J\1111gc ______ Scclhm ____ ___:+~1~6!-____ ..,,2"-'1==--..!::.=e.=.t-==.1-i..-1:.0.:.::=.L...:... _______ _ 

L ',nee._ ~rom cilll':\ rum!$, railmm.ls, fcnct:5, clc. ___________ µ2,.,1!:--------=2=.7.!..-_~=~L-=~b..!-~:.!:..:::..::~--------

(3) TYrg OF WOIIK: 

New Wr.11 cf DN-J~llinr. □1----------:,------>-,,-,..,---------,---------'---
llc•t·u11., I ruct lm1 

□ 1-----~,.,_,;<--__ ..,.,,.,..,__ ____________ ..;__ 
.... 

l\c<"mtdlllm,iu~ 01--___ _,._.,.._...,c-"<-----f'-."-r------------

I 
I 

~,-;QUIPMF.NTt 

Rn!uy [X 
Cat.le O Air 

□ 

'ASING INST AI.Lf:l): 

1 lnrb.ontal Wr.l! 01--_...,.,, ___ _,_,c+----h..,;;,-..O.,,.,-.,.L,~---------,----
.:... IJr.~lrm:llon O {t)c·~rlhr. 

1l<"~lmcllnn mnh·rlnh nncl pm• 
ccdurcs !n 1km 12) 1-___:>-,..::t;;-..-=-➔----~~,).,--=;.....--{"t"o;,,,.----------

(4) PRQPOSED U 
Dnmesth: 

lrrig:11lon 

lmlustrlol ~· 

Tc5I Well \.V 
ci 

(9) WELL SEAL: 
\1· S\lrc~~s:inilnrySl':ll [1fnvitlcd7 Ye, [l: Nr, □ !f y1,:1, !rt,IC"ptli 5' 
\ ~tr~t:1~~1r1hgni11"1 p<1lt111!011? Ye, a Nn □ lnlrrv~1-1L4-S' !t. 

r.. cl""' n( =lrng __l_!__bentan:f ti"'. rem.a !nd~ . .C.ULLCJLU.. ___ __:--W-n-,k-~t-ar-lt'_I_I -v-;a ID 88 Cnmplclc1l 9/S I!)~ 

II. 
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OI r 1<:r Ill I ~NIIIOIJMI NIAL Ill Al.Ill 
!iAM MA 11 O COtlt 11 Y 111 l'AII I Ml" 111 Of I II" J\I 111 m IIVIC[:~ 

WELL CONSTRUCTION APPLICATION 
COUNTY GOVERNMENT CENTER 

1'1.IIMII m::ur IJ , .. 
.•· 

Pl:llMI r ti • 

IJJ\JE 

• 5!10 liAMILTON STREET • C'."':1 n 6 
REDWOOD CITY, CALIF. !MOG3 \}_..,] ';r_.i U 

(415) 353.1130s RE.CC.\. ,:.1. ... 

=er:: /:5 0 
RECEIP NO.oou /. <; _) 

ASSIGNE TO: r.. J\ 
TO BE COMPLETED BY OWNER AND DRILLER 

wncr: 

r & Kessler 
Well Owner (ii dlllerent): 
Kessler & Kessler 

Drllllng Co.: 
ENSCO 

Ou) 

Js • Address of Well Sile: 

·xtaenth Street 256 Indust:rial Wa 
S e, Zip: City, Stale, Zip: 

.1. 1:1d, CA 94612 Brisbane, CA 
e No.: ------------t-,,T,-elephone No.: 

836-4848 
isr.or's Pnrcel No. al Well Site: 

1-010 

::slimnle dcplh of completed well: 

Owner's /Consullanl's Well No.: 
HW-1 

bcl Less than 50 reel D so to :mo reel 

Driller's Contractor's License Number: 

464324 
Address: 

41638 Christy Street 
City, Slate, Zip: 

Fra~ont, CA 94538 
Telephone No.: 

(415) 659-0404 

D Over :mo feet 

:ttse of Well: D Domeslic D Municipal/Industrial D Agricultural * KJ Monllorlng O Cathodic Protection 

Mo11iloring wells are lho:ie construclcd lor Iha purpose ol oblillni11g repetlllve waler laval measurements and/or repellllve water samples lor analyses. This 
,clude9 wells constructed for general mcplorallon and lnvesllgallon purposes as wall as lhose lo be construcled In confonnanca wllh lhe Ha:zardous Materials 

ilc'e Permll ~:~:n:~:~:::e~: ::n~:: ;::~:: :~e~::: u::::~~~ :;~~~u~5m:::s ;10:::~~~ RI NG WELL _______ _ 

'ulose of Monitoring Well: D To comply with City or County Hazardous Materials Ordinance ~ Exploration studios 

~ Other(speclfy): As required by San Mateo County De.pt. of Env. Health 

. Name o_ f Business:_Drisbane 1ndus trial Park Business License No.:~3548 Exp· 
i;:;-, 0 ~2/31/88 

·r /loscll wr.11 ls to mccr compllnnca v,ilh n H•lardaus MalP.rk,IS. Slarage Pl!,mil Ordlnane11 ha!I 1h11 Cily or Ct>,inly b!!l!n can1aclcd1 e.J Yes • No 

I isbane 
1 yes. give namo al Clly 01 county Type ol monitoring device: [I Groundv,aler O Vadose 

I Moniloring well use: 0 Depth 
- UJl_R.~.~pj.1);.<;J~LJ.J:l.S:_Q..I'.R9_t:..aJ:.~d C:, Oeplh and Quality 
C llonr~ Niimi? Iconipnnyl 

2030 Addison Street, Ste 500 Vadoso device lnslallntlon: D Vapor 
- ·--·---------- ·---·····- --- .~,r-J Sucllonly:.imeler 

1,. c~3keley...J CA 94 704 • /: -• i 
----- .... ·--- - ·-··-·· .. ··-· - • • s10•1Atune OF RESPONSIBLE PROFESSIONAL 

CE 35120 Exp. 9/30/91 

0 Quality 

0 lnterrace 

Clly. Slala. ZID 

.• 

(~ ) 540-6954 REGISTRAllO~IJO.---- -OR- CERTIFICATENO. 

A.Cod;--- - Talophone No, _____________________________ L-.c-•v_1_L_eN_G_11_,e_e_R _____________ e_Na_1_N_ee_n_11_1a_a_e_o_L_oa_1_s_r-1 

TOPOGRAPHIC FEATURES 

itiell lo be construcled: 0 In a public sidewalk 

vl111n 50 feel of the lop of a creek bank D Yes 

l hin 50 feet al a sanitary sewer or lnleral. 

hln 100 lee! ol a pll privy, septic lnnk, 
Jm1chllt1ld 

~ Yes 

D Yes 

D In a public road □ On public property On private property 

D Yes Q9 No ~ No 

0 Nol 

(]} No 

Wilhin 50 feel of any existing well 

LOC/\L AUTl-fOnlZATION MUST 
BE OBTI\IMED 

CONTACT FIAE on BUILDING AUTHORITY 

l nTIFICATION BY WELL OWNERIAGENT AND DRILLER/AGENT: , 

rllly lhnl Iha lnlormallon given nbovo Is r:mrccl lo 1hr. bP.sl ol my knowlcdg'!. I cP.1lily Iha( lhe well will be conslructcd In compll11nce wllh lho r.ondlllons ol thia 
111•1 mll, lhe San Mnlr.o Co, Ord Inaner., and. II appllcablo, 1hr. tfornrdous Malerlnls Sloinno Plllmil Ordlnnnr.o ol lhn Counly of San Malao. It Is my rosponslblllly as 
IJ1i;: w<ill owmir lo nollly lho Counly cl nuy r.hnngl':; In lhe PlllfJODI! ol lhls woll lroin 11ml which is h1dicalcd on lhla appUc:allon lorrn. 

I ! I I car Illy lhal in lho parlormnnco ol lhc worlt lor which 1hl:i pcrmil la being 
iiieli. iiirii~ii,i,,;c;ei.ii -~·- ___ ,,_ ••• -·- •• •• •• • ····-···· -· hAie- - lsr.i!cd 1 shatl"'nol employ any I11m1on In any ma'!nar so_ as lo bacome 

; r.uhIr.c:t lo 1hr. Wnrk1ncn·s Comr1m:;nllon lnws of Calllorma, 
1 • • 1" :<1. I r.mllly lh;il I lmvr. n vnlhl Workmr.n·s Con1pcnsallon Covmaria. 
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LE.SLI e: M. KE:SSLCR 
RANDALL E:. KE.SSLE:R 

LAW OF'FICl!:S OF' 

KESSLER & KESSLER 
.., Pl'IOFO:SSIONAL COl'IPOl'IATION 

520•16TH STREE:T 

OAKLANO, CALIFORNIA 946!2 
1415) 836•4848 

,, .. ,. 836·1066 

May 15, 1989 

Department of Health Services 
Public Health Division 
County of San Mateo 
590 Hamilton Street 
Redwood City, CA 94063 

ATTENTION: Zohreh Pierow Salehi 

ALBE:RT 1-1, KE:SSLE:R 
(1'11!:TU.O:D) 

Subject: 56SM0006, 250 Industrial Way, Brisbane, CA 

Dear Ms. Salehi: 

Following up your letter to us dated March 17, 1989, we 
engaged Kennedy/Jenks/Chilton to do an analysis of a water 
sample taken from the monitor well installed on this property. 

I am writing this letter to comply with your letter to us 
of March 17th. 

Originally and in April of 1988, we applied to San Mateo 
County for a permit to abandon an underground storage tank 
(gasoline tank). The contractor removing the tank was 
Interstate Grading and Paving, Inc. The ·soils tester as set 
forth in the building permit was Accu-tight Testing. 

The tank was removed, and an analysis report was received 
from Anresco dated April 11, 1988, a copy of which is enclosed 
herewith. The pit was left opened, and in May another water 
sample was taken. A report was made by Anresco dated June 7, 
1988, copy of which is enclosed. You were furnished with 
copies of both such analysis reports almost immediately after 
they were obtained. 

By letter of August 4, 1988, you ordered a monitor well be 
installed and you were furnished with information concerning 
the installation thereof. 

No tests have been made since installation of said monitor 
well. 

As you have previously been informed, there is no 
residence within approximately a mile of this location. On the 
east side is located large tract of Southern Pacific property. 
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Department of Health Services 
May 15, 1989 
Page two 

) 
y 

This entire area is filled in land and tide water land. 
There are no wells in this whole area which can be used for 
human consumption. 

Enclosed herewith find copy of water analysis report 
received this date from the Kennedy/Jenks/Chilton, Laboratory 
Division. We are advised by Mr. Gregg Bryden of such 
laboratory that the symbols UG/L are symbols for micrograms per 
liter; and that such symbol is somewhat comparable to parts per 
billion. 

At any rate, I enclose herewith four sheets of lab 
analysis (numbers 893045 and 893046). These reports are all 
signed by the lab. 

I have attached my declaration under penalty of perjury. 
Please advise whether you need such declaration from Kennedy/ 
Jenks/Chilton as to their report. 

I have not submitted a copy of this report to the RWQCB 
since I do not know their address. 

LMK:lfh 

Enclosures 

Yours very truly, 

KESSLER & KESSLER 

Leslie M. Kessler 

I declare under penalty of perjury that the information 
contained in the foregoing ~eport is true and correct. 

LESLIE M. KESSLER 
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RECEIVED 

OCT 2 2 1992 
TREADWELL & ROLLO 

~ 
GEO MATRIX 

UNDERGROUND STORAGE TANK REMOVAL 
285 Industrial Way 
Brisbane, California 

Prepared for 

Kessler and Kessler 
520 16th Street 
Oakland, California 

17 June 1991 
Project No. 1790.03 

Geomatrix Consultants 
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Orie Market Plaza 
Spear Street Tower, Suite 717 
San Fr-anc1sco, CA 94105 
14151 957-9557 

17 June 1991 
1790.03 

Randall E. Kessler, Esq. 
Kessler and Kessler 
520 16th Street 
Oakland, CA 94612 

Subject: Underground Storage Tank Removal 
285 Industrial Way 
Brisbane, California 

Dear Mr. Kessler: 

~ 
GEOMATRIX 

Enclosed is the repon describing tank removal and disposal activities, soil sampling 
procedures and laboratory analytical results at the subject site. At your request, we have 
submitted a copy of this report to the Brisbane Fire Department, San Mateo County 
Department of Health Services, and the California Regional Water Quality Control Board, 
San Francisco Bay Region . 

If you have any questions, please cail either of the undersigned. 

Sincerely, 

GEOMATRIX CONSULTANTS, INC. 

~-:rk./,.,. ~- 1.,:_,-c.O-l 

Elizabeth K. Wells 
Project Engineer 

EK1'1r 

Enclosures 

cc: Al deBella - Brisbane Fire Department 
Dennis Franks - San Mateo County Department of Health Services 
Steven Ritchie - Regional Water Quality Control Board, San Francisco Bay Region 

Geomatrix Consultants, Inc. 
Cansutt1ng Eng1rieers arid Eartn Sc1ent1sts 



I 
,t 
I 
"I ~, 
·f 
I 
,,, 

!I 

,, 

I 
11 
11 

I 
'I 
I 
,I 
ii 

II 

GEOMATRIX 
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1.0 INTRODUCTION 

Underground Storage Tank Removal 
285 Industrial Way 
Brisbane, California 

GEOMATRIX 

This report describes tank removal activities conducted on 22 and 23 April 1991 at 285 

Industrial Way in Brisbane, California (Figure 1). During the course of this work, two soil 

samples and one groundwater sample were collected from the tank excavation and analyzed. 

In addition, soil samples from soil excavated during tank removal activities were collected 

and analyzed. Tiie field activities and results of the analyses are discussed below. The 

work was performed in accordance with the 14 March 1991 Scope of Services prepared by 

Geomatrix Consultants, Inc. (Geomatrix) for Kessler and Kessler. Copies of this report· are 

being submitted to the Brisbane Fire Department (BFD), the San Mateo County Department 

of Health Services (SMCDHS), and the Regional Water Quality Control Board, San 

Francisco Bay Region (RWQCB) by Geomatrix on behalf of Kessler and Kessler. 

One 2000-gallon capacity underground fuel storage tank was removed under the City of 

Brisbane Building Department Permit Number 91-0417-11 and SMCDHS Permit Number 
. 

HM-279-91. Copies of these permits are included in Appendix A. The tank reportedly 

was used in the past for storage ~f leaded gasoline and diesel. It is not known when the 

tank was installed. 

2.0 TANK REMOVAL PROCEDURES 

Excavation, tank removal, and backfilling were performed by Trumpp Brothers (Trumpp) 

of San Jose, California on 22 and 23 April 1991. A Geomatrix field engineer was on site 

to observe tank removal activities and to collect soil and groundwater samples from the tank 

excavation. Representatives of the BFD (Al deBella) and the SMCDHS (Dennis Franks) 

were on site on 23 April 1991 to observe tank removal and soil and groundwater sampling 

activities. 
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C3EOMATAIX 

Before beginning field activities, Trumpp notified Underground Service Alert to locate 

underground utilities in the vicinity of the proposed tank excavation. Trumpp removed 

asphalt over the tank area and exposed the top of the tank on 22 April 1991. Tank 

stabilization and removal activities, as well as soil and groundwater sampling procedures, 

are discussed in the following sections. 

2.1 Tank Stabilization Procedures 

To render the tank inert, approximately 40 gallons of gasoline and water were pumped from 

the tank and placed into a 55-gallon drum by Trumpp before beginning tank removal 

activities. In addition, dry ice was inserted into the tank to remove organic vapors and 

oxygen from the tank. Explosivity meter readings taken in the tank prior to its removal 

indicated that vapor concentrations were below 5 percent of the Lower Explosive Limit. 

2.2 Field Observations 

Observations were made by Geomatrix personnel during the tank removal regarding 

sediment types encountered and the occurrence of petroleum in the soil. In addition, the 

condition of the tank w?,S observed during field activities. 

The fonner tank location and excavation boundary are shown on Figure 2. A 1-inch thick 

seal of oil and screenings over 6 inches of base rock covered the underground storage tank 

area. The depth to the top of the tank was approximately 3.2 feet below ground surface. 

The tank diameter was 6.3 feet, so that the tank bottom was at a depth of approximately 9.5 

feet; the tank was 8.7 feet in length. Appurtenant piping attached to the tank included a 

product and vapor recovery line. The former dispenser had been located immediately 

adjacent to the west end of the tank; it had been removed by others before tank removal 

activities were conducted. The vent pipe was attached to the fence along the west side of 

the property (Figure 2). 

After the tank had been emptied and removed, it was visually inspected. The tank was 

constructed of steel with welded seams, and was wrapped in adhesive tar paper. No holes 

CONTR\1790-03,RPT -2-
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GEOMATa::ilX 

were observed in the tank. 

Approximately 15 cubic yards of sand backfill from around the tank were removed and 

stockpiled adjacent to the excavation. Visual observation and organic vapor measurements 

taken with a field photoionization detector (PID) indicated that the stockpiled backfill 

contained no petroleum hydrocarbons. Some discoloration and odor was observed in small 

areas of backfill sand adhered to the tank when removed from the excavation. 

Sediments surrounding the tank backfill materials consisted of orange brown sandy clay fill 

to a depth of approximately 3 feet below grade. A 3-inch thick layer of asphalt pavement 

was encountered beneath the sandy clay. Sediments beneath the old pavement layer consist 

of gravelly fill mixed with debris (including pieces of glass, piping, and wood). 

Groundwater was encountered at a depth of approximately 10 feet below grade in the 

excavation. 

Visual inspection and odor of the native sediments above the groundwater table did not 

indicate the presence of petroleum hydrocarbons. The native sediments below the 

groundwater table, however, were stained black and smelled of petroleum hydrocarbons. 

Based on the field observations, approximately 15 cubic yards of soil from beneath the 

water table was excavated and stockpiled at a nearby location on plastic sheeting. 

2.3 Tank Disposal 

The tank and appurtenant piping, and the 55-gallon drum, were transported with a uniform 

hazardous waste manifest by a licensed hazardous waste transporter (H&H Ship Services 

[H&R]) to its receiving facility in San Francisco, California. A copy of the manifest is 

included in Appendix A. The tank was subsequently cut, cleaned, and rendered harmless 

by H&H and disposed of as scrap metal at Levin Metals Corporation, in Richmond, 

California. A copy of the Certificate of Disposal is included in Appendix A. 

CONTR\1790-03. RPT - 3 -
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2.4 Sampling Procedures 

Two soil samples (TWE-10 and TWW-10) were collected from the east and west sidewalls 

of the excavation at a depth of approximately 10 feet below grade at the locations shown on 

Figure 2. As specified by the SMCDHS representative, the soil samples were collected 

from immediately above the groundwater table using the backhoe bucket. The samples 

were collected directly from the bucket of the backhoe by first removing the upper 6 inches 

of soil in the bucket and driving a clean, thin-walled brass ~be into the remaining soil. 

The sample was sealed at each end with aluminum foil, plastic end caps, and duct tape. 

In addition, the SMCDHS representative requested a groundwater sample (GW-1) be 

collected from the tank excavation. A small pit was excavated with the backhoe in which 

groundwater was allowed to collect. Samples were collected in 40-milliliter volatile organic 

analysis vials with no headspace. 

SMCDHS requested the sand backfill, that had surrounded the tank and had been removed 

from the excavation, be sampled and analyzed to confirm that it did not contain significant 

concentrations of petroleum hydrocarbons. Two soil samples were collected (SPl-A and 

SPl-B) from the stockpile by removing the upper 1 foot of soil in the sampling area and 

driving a clean, thin-walled brass tube into the remaining soil. The samples were sealed at 

each end with aluminum foil, plastic end caps, and duct tape. 

The soil and groundwater samples were labeled and stored in an ice-cooled container until 

delivery under Geomatrix chain-of-custody procedure to Chromalab, Inc. (Chromalab) of 

San Ramon, California, a state-certified laboratory. A copy of the chain-of-custo.dy record 

is included in Appendix B. 

2.S Excavation Backfilling 

The excavation was backfilled by Trumpp to original grade with the sand backfill formerly 

surrounding the underground storage tank and with imported Class II baserock. Backfill 

was compacted using a sheets foot roller attached to a Case 580D backhoe in 1- to 2-foot 

CONl'R.\1790-03.RPr -4-
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thick lifts. The area was resurfaced after receiving the analytical results of the soil and 

groundwater samples. 

3.0 ANALYTICAL METHODS AND RESULTS 

GEDMATRIX 

Analytical results for the excavation soil and groundwater samples are summarized on 

Figure 2. The soil samples collected from the excavation, the sand backfill samples, and 

the groundwater sample were analyzed for total petroleum hydrocarbons (TPH} as gasoline 

by U.S. Environmental Protection Agency (EPA) Method 5030 and benzene, toluene, 

ethylbenzene, and xylenes (BTEX) by EPA Method 8020 by Chromalab. The soil samples 

collected from the stockpiled sand backfill were composited by Chromalab before analysis. 

The soil samples collected from the excavation additionally were analyzed for TPH as 

diesel by EPA Method 3S50 and organic lead using the California Leaking Underground 

Fuel Tank (LUFf) method. The composited stockpile samples also were analyzed for TPH 

as diesel by EPA Method 3550. Diesel analyses were performed by Chromalab and 

organic lead analyses were performed by Mobile Chem Labs, Inc. of Lafayette, California. 

Copies of the laboratory analytical reports are included in Appendix B. 

The analytical results indicate that TPH as gasoline and TPH as diesel were not present 

above the laboratory detection limits of 1 milligram per kilogram (mg/kg) in the soil 

samples collected from the excavation sidewalls. In addition, the soil sample contained no 

BTEX above the laboratory detection limit of 0.005 mg/kg. Organic lead was not detected 

in the soil samples above the laboratory detection limit of 0.5 mg/kg. 

The analytical results indicate that the groundwater sample collected from the tank 

excavation contained no TPH as gasoline or BTEX above the laboratory detection limits of 

0.05 and 0.0005 milligrams per liter (mg/1), respectively. 

The analytical results for the composited sand backfill soil sample are presented in Table 1. 

The results indicate that the sand backfill from the excavation contained no TPH as gasoline 

CONTR\1790-03.RPI' - 5 -
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GEOMATFIIX 

or BTEX above the laboratory detection limits of 1 and 0.005 mg/kg, respectively. 

4.0 SUMMARY AND CONCLUSIONS 

One underground storage tank and approximately 40 gallons of gasoline and water pumped 

from the tank were removed and disposed by a licensed hazardous waste transportation 

company under a hazardous waste manifest. The tank reportedly had been used for storage 

of leaded gasoline, as well as diesel, in the past. Observation of the tank upon removal 

indicated that the tank was in good condition with no obvious indications that fuel had 

leaked from the tank. Laboratory analysis for petroleum hydrocarbons of sidewall soil 

samples, a grab groundwater sample, and backfill soil samples indicate that gas or diesel 

did not leak from the tank into subsurface soil or groundwater. The tank excavation was 

backfilled to original grade with tank backfill sand and with imported backfill and 

resurfaced with asphalt. 

Visual observation and odor of soil beneath the groundwater surface in the tank excavation 

indicated that petroleum hydrocarbons were present. Review of environmental investigation 

work performed by Levine-Fricke, Inc. of Emeryville, California, at property adjacent and 

immediately east of the 285 Industrial Way property indicates that Bunker C oil is 

widespread in subsurface soil at depths corresponding to the groundwater table. A map 

showing the approximate areal extent of the Bunker C oil, presented in Appendix C 

(Levine-Fricke, 1990), indicates that the oil has migrated to the west and likely beneath the 

285 Industrial Way site. Therefore, the petroleum hydrocarbon-affected soil beneath the 

groundwater surface does not appear to be a result of leakage from the former underground 

storage tank at the subject site; but rather likely attributed to oil that has migrated onto the 

site from the adjacent property . 

Based on these results, no further investigation activities are recommended prior to the 

underground storage tank site closure. 

CONTR\17~.RPr -6-
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Sample No. Gasoline 

SPl-A,B <1 

TABLE 1 

ANALYTICAL RESULTS 
SAND BACKFILL SOIL SAMPLES1 

285 Industrial Way 
Brisbane, California 

concentrations in parts per million (mg/kg) 

Diesel Benzene Toluene 

<1 <0.005 <0.005 

Ethyl
benzene 

<0.005 

1 Soil samples collected on 23 April 1991 by Geomatrix Consultants, Inc. and composited and analyzed by 

~ 
GEOMATRIX 

Total 
Xylenes 

<0.005 

Chromalab, Inc. of San Ramon, California by EPA Methods 5030/8015 for gasoline and diesel and by EPA Method 
8020 for benz.ene, toluene, ethylbenzene, and total xylenes. 
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SITE VICINITY MAP 
285 Industrial Way 
Brisbane, California 
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ANALYTICAL RESULTS 

Soil Samples 
Ground 

Compound water 
(ppm) 

TSE-10 TSW-10 GW-1 

Gasoline <1 <1 <0.05 

Diesel <1 <1 NA 

Benzene <0.005 <0.005 <0.0005 

Toluene <0.005 <0.005 <0.0005 

Elhylbenzene <0.005 <0.005 <0.0005 

Total xylenes <0.005 <0.005 <0.0005 

Organic <0.5 <0.5 NA 
lead 

Samples analyzed by Chromalab, Inc. by EPA 
Methods 5030/8015 for gasollne and diesel and by 
EPA Method 8020 for benzene, toluene, ethylbenzene, 
and total xylenes. 
NA .. Not analyzed 

EXPLANATION 

• Soil sample location 

1 o Sample depth, feet 

□ Groundwater sample location 

X X 

L-x-.J 
TANK EXCAVATION AND SOIL AND 

GROUNDWATER SAMPLING LOCATIONS 
285 Industrial Way 
Brisbane, California 
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Permit shall be void if construction Is not started 

within 90 days of date of this _permit. 
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• :ts~@:~~g:~J®•**l@.:wl:0tltL~:.:S:E:i:i:&:~1~,~•t~mw1i:!1~~••11111l\f:t 

4 . WAS GROUNDWATER ENCOUNTERED IN PIT? %g:y ~f'@M If so Depth ?tiffffi:N[ffff 
FLOATING PRODUCT? \:Jjy ~N SHEEN? :/mY !~:~ ~ .. ·.<-.·.······w-·.w .. ·.w.w.•.•······ 

WAS WATER SAMPLED? )i;Y ~................ PIT PUMPED? :\H::y W~\N 
VOLUME PUMPED (Approx) ::;:;:::c::':'::::::::•:;:;=:=;;:;m::::::,:::::;:gal ·····¥· .. -::··~-·:·:.-·:· 

5. INDICATE ON SITE PLAN WHERE SOIL/GW SAMPLES TAKEN. 

6 ~ ANALYSIS REQUIRED? J@.5030 ~~3550/3510 ::\:K,;=8020/8240 :'::=,=:=':'503D&E 
~601/624 t¾i~ ::::/lMETALS Nt=SOl0/8240 :::;c:,=,:,8720 

~IC...~ 

7. ~~~s o?~~o~~i~~~oi~~ip~~x~~,:~t:=~:;=tw:~~~ ~~~Yl=:Hf@l@[@lIMH~%Jf~@::'. 

8 . CHAIN OF CUSTODY CHECKED? :=e[Y ;:}~%N 

9, ~4:!~~~~~~~ 
10. WAS PIT OVEREX~AVATED :=~~=~:ty j;:,~N Volume?%Jg'.~~:?'.?:~Sl@Jcu yds 

(Indicate on site map) 

11. ~~K w~iF~I;~~~1f1.~!i:~~j~~~~~!tE:±:¥S:j:]TE MANIFEST# :tJr:l@m~~)!!;~(l 

FOLLOW-UP INFORMATION I 
ANALYSIS RECEIVED? ?:Ji:y tt\:N COCs METHODS ETC. CHECKED? IJ#;y :/?::N - - , , . •·· "•·•· - -
MANIFESTS RECEIVED? f:t:,:y ;)::,,~=N MANIFEST #s CHECKED? ::::r~,:y ::i\:'''N 
LEAK REPORT FILED? (If Needed) i!dlY JiN - - 1 ~ 
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Indicate:-North Arrow 
-cross streets 
-Excavation 
-Sampling Points 

SITE MAP 

..... -~-......._.___._..., __ ~----

-stockpile(s) 
-structures 
-Etc. 
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CER'J!IFICAPR OF DISPOSAL 
----------~----~------~ 

APRIL 26, 1991 

H & H Ship Service company hereby certifies to TRUMPP BROTHERS 
-~---------~---------

1 ... The storage tank(s), size(s) ORB (1) 2,000 GALS. 

removed from the XBSSLER « KESSLER 

---------~-----------------~----~-~-----~---~ 285 INDUSTRIAL WAY 

BRISBANE, CAIJFORNIA 
----~----------~------------~---~~~-~---------

were trQnsported to H & H Ship Service company, 220 China Basin st., 
San Francisco, California 94107. 

2. The following tank(s), H & H Job Number 7444 

have been steamed cleaned, cut with approximately 2' X 2' holes,· 
rendered harmless and disposed or as scrap metal. 

3. Disposal site: SCHNnZBR S'PBBL,, OAKLAND, CALIFORNIA. 

4. The foregoing mathod of destruction/disposal is suitable for thE 
materials involved, and fully complies with all applicable 
regulatory and permit requirements. 

e. Should you require further information, please call 
(415) 543-4835. 

Very Truly Yours, 
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APPENDIXB 

Chain-of-Custody Record and 
Laboratory Analytical Report 

GEOMATRIX 
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Analytlcal Laboratory (E694) 

April 30, 1991 ChromaLab File No.: 0491165 

GEOMATRIX CONSULTANTS, INC. 

Attn: Elizabeth Klainer 

RE: one water and three soil samples for Gasoline/BTEX and Diesel 
analyses 

Project Number: 1790.03 
Date Sampled: April 23, 1991 Date Submitted: April 23, 1991 
Date Extracted: April 29, 1991 Date Analyzed: April 29, 1991 

RESULTS: 

Ethyl Total 
Sample Gasoline Benzene Toluene Benzene Xylenes 

No. ( µ.g /L) (µg/L) (µg/L) (ug/L) (µg/L) 

GW-1 N.D. N.D. N.D. N.D. N.D. 

DET. LIMIT 50 o.5 0.5 0.5 o.s 
METHOD OF 5030/ 

ANALYSIS 8015 602 602 602 602 

Ethyl Total 
Sample Gasoline Diesel Benzene Toluene Benzene Xylenes 

No. (mg/Kg} {mg/Kg) {µ.g/Kg) (µg/Kg} (µg/Kg) 

TSE-10 N.D. N.D. N.D. N.D. N.D. 
TSW-10 N.D. N.D. N.D. N.O. N.D. 
SPl-A,B* N.D. N.D. N.D. N.D. N.D. 

BLANK N.D. N.D. N.D. N.D. N.D. 
SPIKE 

RECOVERY 112.7% 92.6% 91.4% 85.4% 86.9% 
DUP SPIKE 

RECOVERY 108.6% 88.7% 85.5% 107.1% 96.5% 
DETECTION 

LIMIT l.O 1.0 5.0 5.0 5.0 
METHOD OF 5030/ 3550/ 

ANALYSIS 8015 8015 8020 8020 8020 

*Composite sample. 

ChromaLab, Inc. 

~ Drr..,Ta- (~ 1>>) 
Eric Tam 

Chief Chemist Laboratory Director 

2239 Omega Road, #1 • San Ramon, California 94583 
415/831•1788 • Facslmile 415/831-8798 

Federal ID #68--0140157 

(ug/Kg) 

N.D. 
N.D. 
N.D. 

N.D. 

85.7% 

100.3% 

5.0 

8020 
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I ~GEOMATRIX CONSULTANTS 

CHROMALAB FILE* 491165' 

I- ONE MARKET PLAZA 
SPEAR STREET TOWER SUITE 717 
SAN FRANCISCO, CALIFORNIA 94105 

I (415) 957-9557 

I PROJECT NO. 
I f1CjO .J 3 

1 ·SAMPLERS: (SIGNATURE) 

II 

I I 
I 

----------------
DATE TIME 

SAMPLE 
NUMBER 

...J 

"' a:: 
11.J 
z 
:r 

...J 

"' er 
UJ 
z 
I.U 
(!I 

(/) 
...J 

~ 
w 
:r 
I-
z 
< ..:t 
I- N 
:::) ,0 
...J 
...J 0 
&: 0 

:r. 
>- .... 

UJ 
~ ::c c,: 

2 "' lX 0.. 
Q.. UJ 

Chain of 
DATE '-'r/-J. '>ri 1 

ANALYSES 

"' g 
a: 
<,( ..... 
8 " 

"' - N a) a: 

~ 
~ 

N 0 0 0 0 -.1!. ,0 ,0 ,0 ,0 ► ,,_\ 
I ..., 

0 g 0 0 75 
~ J 0 0 0 :r "' :r. :c X I :::) ~ 

i I- I- I- I- IIJ ·: X UJ w UJ w j\ 

J: :r ::c :r ...J ' / I 

~ 0 J: -lX .... ~ "' i "' "' I-
~ \::: ll.. ll.. ll.. IIJ •:::i cll w w w w Q.. 

(/) 

c:: w 
z 
< 
I-
z 
0 
u 
u.. 
0 

c:: w 
ID 
:r 
::, 
z 

PAGE_l_Qf 1 

REMARKS 
(SAMPLE PRESERVATION, 

HANDLING PROCEDURES, 

OBSERVATIONS, EiC.) 

I 14-1;.3 /J30 (..._~v- I 
t_j..'n.2, f.];2.0 

x· v< 8 
X: X1 ·;z >( f 

--t.....:..---+--..;...;;..-+-'-"-----------+--+--+--+--+---+--t---+--+"--+...,...;--:-;--:1""---,~ ~ >i.l t n, to ::.I 1 41.Jx::--rk 
;SE.- !0 

- I ,'..}.../)...~ I I~..;- ·-r-o; ,,\/ ,... ! C [)< :x X X I 

I r 4--l_l---J. t-.too <'/1- ,..\ : ;":-:•,'\,,,,11 ,c, i r' 

J:/:J...:, Ll&c <;'1-fJ ' 
•✓ 

I 
r 

V >< X I 
I 

v· 
.. 

L 0 ;-r", ,/. J s -J_,...__'-,' 
,,, ' (,.o.. VI '" dL-ri:\. • I 
-f-it r: J'l ,;t. n .. • 1,,..w,u:;-{ 

. -I 
I 

I 
' 

/ 

v' , 

--

{011,Cf.D'.)1 Je_ SP! -A C'-l.M
r-----+--+----------+--+--+--+--+--+-+--+--1--:-4--+---,r-l-r--i I:, ~ -hre ~h 

-

I I 
I,,' 

,,-· 

/ 
-

t----1----+--------'--!----1--4--!,-J---1----1--1--1--+--+--+--+----1 we ~, 1. l c·.o.-,\A.., '1 -7\,l 41.JJ 
ll k,:, \,l. +- f;r-_;~.; I VJ : -./ 

•• I ~ 
C:~f.A,T"(l h,._.l '"1 • 

I 
·I:: I 1,:v-v...D.,,- ,; ~?L..:..-

---+----+-----------+-+--+-+--+--+--+--+--f----+--+--+-l"---t--1 P't.: ~~ , .... -IL r-n -
J 

II • ' -~,,,, rc,41.;,., . .-.:...1 r-c:.cl.-1"'Vl-f"L¥.~--i:-w-,-1 

I I : ,., ,, c.---·· , l,.,j,,c:&,._.....,, = r; 

,,•~/----~~--~~~~~~.,_J...~~ ........ -+-~~~~~~~ 

1 · RELINQUISHED BY: DATE RECEIVED BY: RELINQUISHED BY: DATE RECEIVED BY: (LAB) 
r 1c1w·-lf'_ 1 ,_ ll(,;_____ 1{~, .,.._-r""_. _--;J_,_,_ __ ~ _____ .,.__ _______ ~r-c23 -r-: tJ_ .. - ... · 
l SIG,N~TURE . .,i I SIGNATURE SIGNATURE SIGNATURE 

-, c::L-2-J.-'nc:-n/1;Ll~u'w- - -
PRINTEO NAHE TIME PRINTED NAME PRINTED NAME TIME 1--PR_I_NT_E_D_N_AM_E ___ ---t 

, (.x n·1/l<1,,ti-.., -,1.. .U:,o CJ., l'./V.4,.,/4',, .INc. s:3o CJ..,,.o,.,...,_ LA 8 

I I ( COMPANY • COMPANY COMPANY LABORATORY 

, RELINQUISHED BY: DATE RECE~Q_B)'_:_ -- - METHOD OF SHIPMENT: P1C-lL. , ./;:, 

I I i SIGNATURE -- __ ...... -~ ~:TURE LABORATORY COMMENTS/ OBSERVATIONS 

PR INTED,,--NAHE - TIME PRINTED NAME 
I I _......,,..,, 
,_ 11,.COHPANY COMPANY 

DISTRIBUTION: WHITE. CANARY- LABORATORY. PINK• ORIGINATOR 
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APPENDIX C 

Figure 13: Approximate Areal Extent of Bunker C Oil 
Supplemental Remedial Investigation Data. Study Report 

The Bayshore Rail Yard, Brisbane, California 
Levine-Fricke 
31 July 1990 

GEO MATRIX 
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BRISBANE 
LANOFlLL 

(19.3.3? - PRESENT) EXPLANATION: 

- - Estimated lateral boundary of Bunker C oil 
contamination 

-

Levine • Fricke A-zone monitoring well 

Levine • Fricke soil boring 
TTSB -Turntable area soil boring 
OTSB - Oil tank area soil boring 
SDSB - South disposal area soil boring 

Trench location and orientation 
NT - North area trench 

TIT -Turntable area trench 
OTT - Oil tank area trench 
SOT - South disposal area trench 

:1srf,J1~1f5,µ_ • 
;~ .... r~<--~<-,.l;-><,-:~. Depth of observed contaminant 

.._ ___ Denotes type or relative amount of 
contaminant {see key to abbreviation} 

I ' ! ' I • I '. 
I 

Key to abbreviations: 

Relative_ amounts of bunker oil observed in 
trenches: 

---•·1-· -G) 
L- Light 
M -Moderate 
H-heavy 

0 - other oils observed 
SL - Metal slag observed 
N - No oil or metal observed 

Note: 

.. 
Note 

I 

t 

) 

285 Industrial W~y 
Site 

{l 100 • 200 FE 

f 
Adapted from "Supplemental Remedial Data 
Study Report, The Bayshore Railyard, 
Brisbane, California" Levine• Fricke, July 31, 
1990. 

·\ !' --------------

! 
l 

F"igt.re 13: 

APPROXIMATE AREAL EXTENT 
OF BUNKER C Oll 

Project No. 2034 LEVINE•FRICK 
CQ&Li"M; ~ >ND 
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OCT 2 2 1992 
1'REA.DWELL & ROLLO 
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GEOMATRlX 

UNDERGROUND STORAGE TANK REMOVAL 
350 Industrial Way 
Brisbane, California 

Prepared for 

Kessler and Kessler 
520 16th Street 
Oakland, California 

July 1991 
Project No. 1790.02 
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One Market Plaza 
Spear Street Tower, Suite 717 
San Francisco. CA 94105 
(4151957-9557 

26 July 1991 
1790.02 

Randall E. Kessler, Esq. 
Kessler and Kessler 
520 16th Street 
Oakland, CA 94612 

Subject: Underground Storage Tank Removal 
350 Industrial Way 
Brisbane, California 

Dear Mr. Kessler: 

~ 
GEOMATRIX 

Enclosed is the report describing tank removal and disposal activities, soil sampling 
procedures, laboratory analytical results, and conclusions and recommendations for the 
subject site. - At your request, we have submitted a copy of this report to the Brisbane Fire 
Department, San Mateo County Department of Health Services, and the California Regional 
Water Quality Control Board, San Francisco Bay Region. 

If you have any questions, please call either of the undersigned. 

Sincerely, 

GEOMATRIX CONSULTANTS, INC. 

8i7t{,t,h. IL. LotM~ 
Elizabeth K. Wells 
Project Engineer 

Enclosures 

cc: Al deBella - Brisbane Fire Department 

,. 

To~ .a 
Vic President 

1 ! 
I, 

Dennis Franks - San Mateo County Department of Health Services 
Steven Ritchie - Regional Water Quality Control Board, San Francisco Bay Region 

Geomatrix Consultants, Inc. 
Consulting Engineers and Earth Sc1ent1sts 
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UNDERGROUND STORAGE TANK REMOVAL 

350 Industrial Way 
Brisbane, California 

1.0 INTRODUCTION 

GEOMATRIX 

This report describes tank removal activities at 350 Industrial Way in Brisbane, California 

(Figure 1). Tank removal and disposal procedures, soil sampling and laboratory analyses 

results, conclusions and recommendations are presented in this report. This report is being 

submitted to the San Mateo County Department of Health Services (SMCDHS), Brisbane 

Fire Department (BFD), and California Regional Water Quality Control Board, San 

Francisco Bay Region (RWQCB) on behalf of Kessler and Kessler . 

The tank reportedly had been used for the storage of gasoline. One 1000-gallon underground 

storage tank was removed ·under San Mateo County permit 1™-247-91 (Appendix A). The 

tank, which reportedly was installed sometime after 1970, has not been used since 1983. 

2.0 TANK REMOVAL PROCEDURES 

Breaking and removing asphalt and concrete over the tank, tank removal, soil excavation, 

and backfilling the excavation were performed by Trumpp Brothers of San Jose (Trumpp), 

California between 25 and 27 February 1991. Representatives of SMCDHS (Dennis A. 

Franks) and BFD (Paul Rusca) were on site on 26 February 1991 to observe tank removal 

activities and soil sampling. Geomatrix Consultants, Inc. (Geomatrix) personnel also were 

on site to observe tank removal and soil excavation activities and to collect soil samples . 

2.1 TANK STABILIZATION PROCEDURES 

No fluid was observed in the tank when it was uncovered. Trumpp rendered the tank inert 

by inserting dry ice into the tank to remove organic vapors and oxygen. Explosivity meter 

readings taken in the tank by the SMCDHS representative indicated that vapor concentrations 
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were below 10 percent of the lower explosive limit. 

2.2 FIELD OBSERVATIONS 

Geomatrix personnel made observations regarding sediment types encountered and the 

occurrence of petroleum in _soil during tank removal activities. 

The former tank location and excavation boundaries are shown in Figure 2. The 

,?2S-s 
GEOMATRIX 

underground storage area was covered with a 12 to 18-inch thick concrete pad. Depth to the 

top of the tank was approximately 3 feet below ground surface. The tank, constructed of 10-

gauge steel and wrapped in tar paper, was 45.5 inches in diameter and 144 inches in length. 

After the tank was removed, it was visually inspected by Geomatrix. personnel anq the 

SMCDHS representative. The tar wrap was generally intact; however, a 1/2-inch diameter 

hole was observed on the side of the tank on the north end. No cracks or holes were 

observed in the product piping . 

Backfill surrounding the tank was sand containing debris (including pieces of concrete, cable, 

and wood). Native soil consisting of a dark clay was observed below the backfill at a depth 

of approximately 8.5 feet below ground surface. Groundwater was not encountered during 

excavation activities. 

Visual and olfactory observations were used to assess the presence of petroleum 

hydrocarbons in backfill soil around the tank. The soil was observed to be stained a blue

green color, and a petroleum odor was noted in the soil above the tank and on the eastern 

sidewall. 

After tank removal, approximately 20 cubic yards of petroleum hydrocarbon-affected soil 

were excavated and stockpiled nearby on plastic sheeting (Figu:i;e 2). 

CONTR\1790-02.RPI' . - 2 -
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GEDMATRIX 

2.3 TANK DISPOSAL 

The tank and appurtenant piping were transported with a uniform hazardous waste manifest 

by a licensed hazardous waste transporter (H&H Ship Service) to their licensed receiving 

facility in San Francisco. A copy of the certificate of disposal is included in 

Appendix A. 

2.4 SOIL SAMPLING PROCEDURES 

The SMCDHS representative requested that two samples of the native soil be collected: one 

from the north end and one from the south end of the tank excavation. The soil samples 

were collected from the backhoe bucket in clean brass tubes. Four samples of the stockpiled 

sail \vere collected in brass tubes. The tubes were sealed with aluminum foil, plastic end 

caps, and duct tape. The samples were placed in an ice-cooled chest until delivered to a 

state-certified analytical laboratory, Chromalab, Inc. (Chromalab) of San Ramon, California, 

under chain of custody procedures. A copy of the chain-of-custody record is included in 

Appendix B. 

The excavation was backfilled by Trumpp with imported sand and compacted. The area was 

resurfaced with concrete to match existing grade. 

3.0 ANALYTICAL METIIODS AND RESULTS 

As required by the SMCDHS1 the soil samples were analyzed for total petroleum 

hydrocarbons (TPH) as gasoline using EPA Method 5030/8015, benzene, toluene, 

ethylbenzene and xylenes (BTEX) using EPA Method 8020, and soluble lead using EPA 

Method 1310/3010/7240. The four samples collected from the stockpiled soil were 

composited by Chromalab before analysis. Analytical results of the excavation soil samples 

are summarized on Figure 2. A copy of the laboratory analytical report is included in 

Appendix B. 

Analytical results indicate the soil sample from beneath the north end of the tank (EXl-3) 

CONTR\1790-02.RPT 
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GEOMATRIX 

contained 33 milligrams per kilogram (mg/kg) of TPH as gasoline, and BTEX at 

concentrations ranging from 0.014 to 0.170 mg/kg. Soluble lead was detected at a 

concentration of 0.15 milligrams per liter (mg/1) for sample EX 1-3. The soil sample from 

beneath the south end of the tank (EXl-2) contained 4900 mg/kg of TPH as gasoline and 

BTEX at concentrations ranging from 15 to 160 mg/kg. The amount of soluble lead detected 

in sample EXl-2 was 0.45 mg/1. 

The composited sample contained TPH as gasoline at a concentration of 3900 mg/kg, BTEX 

at concentrations of 4.1, 75, 22, and 120 mg/kg, respectively, and soluble lead at a 

concentration of 0.49 mg/1. 

4.0 AERATION OF STOCKPILED SOIL 

Based on the analytical results of the samples from the stockpiled soil, the soil was aerated 

by Trumpp to remove gasoline and BTEX. After the soil had been turned twice and aeration 

was considered complete, Geomatrix collected two soil samples from the stockpile on 23 

April 1991. The samples were composited by Chromalab before analysis for TPH as 

gasoline by EPA Method 5030 and BTEX by EPA Method 8020. Analytical results indicate 

the soil does not contain gasoline or BTEX above the laboratory detection limits of 1 and 

0.005 mg/kg, respectively (Appendix B). Based on these analytical results, SMCDHS in 

their 24 May 1991 letter to Kessler and Kessler, approved placement of the aerated soil as 

fill at a neighboring parcel at 55 Industrial Way, also owned by Kessler and Kessler. 

S.OSUMMARY 

One underground gasoline storage tank was removed and disposed of by a licensed hazardous 

waste transportation company under a hazardous waste manifest. Observation of the tank 

upon removal indicated that it had one hole in the end. Soil surrounding the tank had a 

strong petroleum odor and contained elevated concentrations of gasoline, ethylbenzene, and 

total xylenes. Approximately 20 cubic yards of petroleum hydrocarbon-affected soil in the 

CONTR\1790-02.RPf -4-
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GEOMATRIX 

immediate area of the tank was removed and stockpiled. The excavation subsequently was 

backfilled with imported fill and resurfaced to match existing conditions. 

The RWQCB publishes a Leaking Underground Fuel Tank (LUFr) manual with guidelines 

for site assessment, cleanup, and underground storage tank closure. According to the LUFT 

manual, the action levels for BTBX are 100, 80, 40, and 40 mg/kg, respectively. The 

reported concentrations of ethylbenzene and xylenes for soil sample EXl-2 are 160 mg/kg 

each. Also, both samples from the excavation contained elevated concentrations of TPH as 

gasoline (4900 and 33 mg(kg). 

6.0 RECOM1v1ENDATIONS 

The analytical results of the soil samples from the tank excavation indicate that soil in the 

immediate vicinity of the tank has been impacted by petroleum hydrocarbon~-· Therefore, it 

is recommended that a work plan be developed to investigate the lateral and vertical extent of 

petroleum hydrocarbon-affected soil encountered during tank removal activities. 

CONTR\17~.RPr - 5 -
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SITE VICINITY MAP 
350 Industrial Way 
Brisbane, California 

0 0.5 Mile 

Figure 
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Project No. 
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TPH-gas 
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Ethylbenzene 
Total xylenes 
STLC lead 

I 

Former 
pump 

location 

4900mg/kg 
15 mg/kg 
3D mg/kg 

16D mglkg 
160mg/kg 
0.15mglkg 

I 

Extent of excavation 

TPH-gas 33 mg/kg 
Benzene 0.016 mg/kg 
Toluene 0.015 mg/kg 
Ethylbenzene 0.014 mg/kg 
Total xylenes 0.110 mg/kg 
STLC lead 0.45mg/kg 

I 

I I I 

BUILDING 

ASPHALT 
PARKING LOT 

SOIL STOCKPILE AREA 

I I 
0 
I 

I 

I 

Edge of building---
20 feet 

I 
l;aa 

20 Feet 
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APPENDIX A 

Permit and Certificate of Disposal 
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CBRTIFICATB OF DISPOSAL 

HARCH 01, 1991 

H, H Ship service company hereby certifies to !'RVIIPP BR.CnHJlRS 

1. The storage tank(s), size(s) ONB (1) 1,000 GALS. 

removed from the 1CBSSLBR ~ JCBSSLER 

350 INIXJSI!RIAL WAY 

BRISBANE, CALIFORNIA 

were transported to H & H Ship service Company, 220 China Basin st., 
San Francisco, California 94107. 

2. The following tank(s), H & H Job Number 1152 

have been steamed cleaned, cut with approximately 2 1 X 2 1 holes, 
rendered hartnless and disposed of as scrap metal. 

3. Disposal site: SCBNI'.rZBR STEEL, OAICLAND, CALIFORNIA~ 

4. The foregoing method of destruction/disposal is suitable for the 
materials involved, and fully complies with all applic~ble 
regulatory and permit requirements. 

5. Should you require further information, please call 
(415) 543-4835. 

Very Truly Yours, 
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· ~MttW1~:@ .. Bi&~~i#.MM~~-l.~i8;;%t;.W%J.W&t~~,0,,,,:,:':~B 

. Li~Wffi!•»A•°Btw.mfzij1W1•U 

~5if ~. ;x~oi~~i':j~~.;i;s;. __ . _ ::·· • ·-·~· ~w.w ,. 

PRE-INSPECTION INFORMATION HAS PERMIT BEEN ISSUED? lff.:i,ty lil1=~i!N 
FERMI T i ~~~~~~~;T;:~~~i;;J;;~~£i~~~~~~ 

# AND SIZE OF TANKS: ~~~~~ti~ill~~li;fl}.\li[~;;;;~;j@Jhm~m11~:•;~mw~f.lil;l~j}i~il;~f@ii~ 
~oN FOR REMOVAL: mmm~muim:tta~~r~i1111.it::.1t1@mmmmmmmi~i~Ji~iiii* ·(-._}.,n,;_:.:.:.;:t;:,.,~~::&:1:.,%_:tt::;,_:f;:•: 
DOES HISTORY INDICATE PROBLEM t.-:=i.:Y ~tt:N Explain %t~J.JJK°: \fL~:::,,_,__~i-.,❖!r~.::.i:c,!;,,~;I£:,❖.,, 

DO MONITORING WELLS EXIST ON SITE? :fY ~~;N (indicate on site map) 
DEPTH TO GROUNDWATER: tJ.'iffl.@Ft 

ON-SITE INFORMATION (PREPARE SITE MAP ON .SECOND PAGE) 

1. IS SITE SAFETY PLAN ON SITE: iM-Y ff@N 

2. r 
::• 
:::.. ................ -......... -.-.... -.-.-....... -- -- .. ---·-·· --·-···..-.................... -.·--·-- .-. ········ ····· ....... -- ... ·- .. . .. . . . ... ·-

-~=::; .... ... . ..... ...... .. ...... . 

5. INDICATE ON SITE PLAN WHERE SOIL/GW SAMPLES TAKEN . 

6~ ANALYSIS REQUIRED? ~,~5030 m~3550/3510 ~¥8020/8240 
l]I/601/624 : .::·:TEL ::::.5:~::?'1ETALS llifil8010/8240 

? -;;..·-·.-.-.... ·-······•,1>, .. -..: 

7 . SAMPLES FROM STOCKPILE TAREN. :-::::::::::Y ~::::NN If so,. How Many·:::":'i:·:·~:·;;gf{;'.f:f:;ft;,HG,{:} 
VOLUME OF STOCKPILED SOIL? (Approx}1iifi~~i~:~i~fai@fofaiii@cu yds 

8 . CHAIN OF 'CUSTODY CHECKED'? fil&Y filiN 

~::!: 
:i::-=::::...... • • .......•...••••• ·-·······----......... • •• ... ••• • • -- ••• 

10. WAS PIT OVEREXCAVATED ~ lft1:N Volume?,jifafjj,j@ifa,j,lcu yds I (Indicate on site map) 

11. TANK MANIFEST # .:,,:t:f.~4t4i~::k~:~:: RINSATE MANIFEST# :r~=jf,::;m,;;;;;;;;;;;;f-;~wtrttNM,::t 
< PIT WATER MANIFi'~;j#··~·;;~~~~;~,:-ii:;:;,;;;;~;;;;;;;;;;;&i:fafafa]@f@ 1. IF1=F=O=L=LO=W=-=U=P=I=N=F=O=RMA==T=I=O=N==;;::1=======================;i 

I ANALYSIS RECEIVED? 1lJ:y ;*==W=N COCs, METHODS, ETC. CHECKED? #=FY :&fN 
MANIFESTS RECEIVED? mify :k::,:,:N · MANIFEST #s CHECKED? 2dY §ZN-
LEAK REPORT FILED? (If Needed) f!?y i,f#N ,., 

I 
I 
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SITE MAP 

___ -,-------------------"--

Irtdicate:-North Arrow 
-cross streets. 
-Excavation 
-sampling Points 

-Stockpile(s) 
-structures 
-Etc. 
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APPENDIX B 

Analytical Laboratory Reports and 

Chain-of-Custody Records 

GEOMATRIX 



I CHROMALAB, INC. 
I 

• Environmental Analysis 
• Hazardous Waste (#E694) 

I 
I 
I 
I 
I 
I 
. , 

I 
'· 

I 
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I 

Analytical Laboratory 
Specializing in GC-GC/MS 

March 6, 1991. 

GEOMATRIX CONSULTANTS, INC. 

Attn: Mike Rafferty 

• Drinking Water {#955) 
• Waste Water 
• Consultation 

ChromaLab File No.: 0291134 

RE: Three soil samples for Gasoline/BTEX and STLC .. Lead analyses 

Project Number: 1790.02 
Date Sampled: Feb. 26, 1991 
Date Extracted: March 1-6, 1991 

RESULTS: 

Sample Gasoline Benzene 
No. (mg/Kg) (µg/Kg) 

EXl-2 4900 1.5000 
EXl-3 33 16 
SPl-1.,2,3,4* 3900 41.00 

BLANK N.D. N.O. 
s·PIKE RECOVERY 94.1% 88.8% 
DUP SPIKE RECOVERY 110.6% 110.8% 
DETECTION LIMIT 1.0 5.0 
METHOF OF 5030/ 

ANALYSIS 8015 8020 

*Composited soil sample .. 

ChrornaLab, Inc. 

Date Submitted: Feb. 27, 1991 
Date Analyzed: March 1-6, 1991 

Ethyl Total STLC 
Toluene Benzene Xylenes Lead 
(µg/Kg) (ug/Kg} (ug/Kg) (mg/L) 

30000 160000 160000 0.15 
1.5 14 170 0.45 
75000 22000 120000 0.49 

N.O. N.D. N.D. N.D. 
84.2% 83.9% 80.9% 96.4% 
81.7% 89.7% 87.1% 101.6% 
s .. o 5.0 5.0 0 .. 10 

1310/3010 
8020 8020 8020 7420 

• David Duong Eric Tam 

I 
I 
I 
I 
I 
I 

Chief Chemist Laboratory Director 

2239 Omega Road, #1 • San Ramon, caJifomia 94583 
415/831·1788. Facsimile 415/831-8798 

Federal ID #68·0140157 



I CHROMALAB FILE fl: 2-91)34 

.. 
~GEOMATRIX CONSULTANTS 

I).,, }4.lAKET PI.AlA Chain of · C .. · 
STREET TOWER SUITE 717 SPEAR 

U&f i,J~ J. SA.N FRANCISCO, CALIFORNIA. 94105 

; (415) 957-9557 DATE .!/-'l(o-9 PAGE-LOF l 
PROJECT NO .. 

I •-=,-o,o, DL 
ANALYSES 

en . ..J 

SAMPLERS: (SIGNATURE) ~ 
i! w 

tvr-: X 

~ " 
.... 

...J z 
• .... ,c ,.t .,, 

N 

I « .... N N 0 0 
w :::::, ,0 ,0 ,0 ,0 

z ..J 
..J 0 0 8 0 

2: f 0 0 0 
:r ::r :r ::r . ..J I- .... I- ..... 

I SAMPLE "' 
,.. 

w UJ w w .... « ix X :c X 2: 

TIME _NUMBER l&J 
:>ATE z 0 ,o( t. f <I( 

w i Q. Q. 
~ UJ w w w 

iT.f.i-1Jn 1425 l?i.t-1 
,~~ -,:::&' ·1 - '2. .=, 

(t,tJO 5PI- -7 i ~ . -- ,.. 

"\1 /rnt"JD -<, p ,- ')_ Lr. f\\J\V' .... ' i---1-- ~ -
lir.1', "b S Pl-?-, ~ -:::.- ...-

.. 'I I LDOC :'S'Pi-4 --' i' ·, ............. 
-r I '-... 

I' "' 
.,,,,... -

' .,,,... ,,,... 

I• i "'-... ,,,,,,, .... I-
I! >< 

/ ........ 
r--... I 

-• .I / r-,,.....__ 
,. 

/ r--,... 

V .... , 
.., 

/ 
■ 

V 
/ 

/ 

. ~ Jili1!1!ll11!!1li~!lliliil!1lilll!1!1!li!1lilil1il1!l!i!ll1l~~ltliiiillllll!1~l!jli~lill!ill!!!!ll!ilil!li~l!liilllljllil!jl~!llillllllllliillll!lll!ll!l!il~ljl!~l!lllll!!lll!!!l 

I 
I 
I 
I 
I 
I 
I 

lj. RELINQUISHED BY: DATE RECEIVED BY: ,,.-·· 
~ 

-~ . . . SIGNAT' SIGNATURE . l . 
TIME 

,,... 
PRINTED NAME~ ~JNTED NAME 

/ I COMPANY .......... COMPANY 

' RELINQUISHED 1/ D~ .RECEIVED BY: 
I'--... 

• SIGN.A.TU/ SIG~ I 
PR,-:r-ED NAME 

TIME 
PRINTED NAM~ 

' ,,,. ' I COMPA.NY COMPANY ..._,____ 

REMARKS u, 

i 1 
en (SAMPLE PRESERVATION, « « w .... z HANDLING PROCEDURES. 8 4 

ct « """'< I- OBSERVATIONS, ETC,} 
0 0 <: :z: 
,0 ► 0 :r 

~ 
<.) 

~ 
-C 

~ 0 2: I&. 
:r :::::, 0 .... w -w 

~ - « ..J :E 0 '=- w 
a: rf I~ 

m 

~ I- X: 
w ::, 

w 11. r- z 

lA ;<. IA I ~~~-X y ~ I :SP I-I ➔SP/...:;x/ 1{\ 1- 1 . -
to~ IV y )( 4 

~to0'kilo 
~ 
~ 

----
/ 

.--

~~rvN!~sD 
rt°UM.1 • 

JvvNJ-~~ 
-LuFr~-h~ 
C, V\A--t~ 

..... I'-,... 

..... 
!"---.. 

...... 
:'... 

r---...... 

TOTAL NUMBER lp OF CONTAINE,RS 
:.:.:.::.:::::.:.:::.:.·.:.:::::::.::.::. ::::_:_._._.·. t .... -:-... •❖.•.•··:·.-.~·-·-·:: 

RM~~ 
DATE R~,ED BY: CLAB) 

...,... 

sf'Atf:ft, ,J ,}-.i7 
SIGNATURE ,....__ 

fl 
TIME 

Pa_,RINTEO NA~E. • - PRINTED NAHE 

o:.ee-tVt lA... .;,;.23 Chr1:~•A.-la...b I;.1c. 
COMPANY LABORATORY 

METHOD OF SHIPMENT: n)/\1,,L-, .#'l 

LABORATORY COMMENTS t/OBSERVAT10NS 
-,'(~ -1:,s c;l-.J.7· q/ 
:;:;,'ak T J"""" ___.......... 

II 
DISTRIBUTION: WHITE. CANARY• LABORATORY, PINI!.• ORIGINATOR 

ITT 
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CHROMALAB, INC. 
Analytlcal Laboratory (E694) 

May 6, 1991 

GEOMATRIX CONSULTANTS, INC. 

Attn: Elizabeth Klainer 

5 DAYS TURNAROUND 

ChromaLab File No.: 0491164 

RE: One composited soil sample for Gasoline/BTEX analysis 

Project Number: 1790.02 
Date sampled: April 23, 1991 
Date Extracted: May 2, 1991 

Date Submitted: April 24, 1991 
Date Analyzed: May 2, 1991 

RESULTS: 

Sample 
No. 

SP2-A,B 

BLANK 
SPIKE RECOVERY 
DETECTION LIMIT 
METHOF OF 

ANALYSIS 

ChromaLab, Inc. 

~ :::ouong 
Chief Chemist 

Ethy1 
Gasoline Benzene Toluene Benzene 
(mg/Kg) (µg/Kg) (ug/Kgl lug/Kg) 

N.D. N.D. N.D. N.D. 

N.D. N.D. N.D. N.D. 
100.4% 86.2% 90.7% 87.4% 
1.0 5.0 • 5.0 s.o 
5030/ 
8015 8020 8020 8020 

.(•:'; 

# ~-
Eric Tam 
Laboratory Director 

2239 Omega Road, #1 • San Ramon. California 94583 
415/831-1788 • Facsimile 415/831-8798 

Federal ID #68-0140157 

Total 
Xylenes 
(ug/Kq) 

N.D. 

N.D. 
88.5% 
5.0 

8020 
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CHROMA LAB FILE . . 
# 491164 

I ~GEOMATRIX CONSULTANTS Chain of 
;). I ;). 6 

ONE MARKET PLAZA .......... _...,_,I 

SPEAR STREET TOWER SUITE 717 
SAN FRANCISCO, CALIFORNIA 94105 

I (~15) 957-9557 DATE /IM 1.,Jq I PAGE--/ __ - OF f 

r PROJECT NO. ANALYSES 
. 11-Qo,D~ ~ (/) REMARKS 
f SAMPLERS: (SIGNATURE) 

:! 2 0 (SAMPLE PRESERVATION, II.I a: 2: a: IIJ - ◄ z HANDLING PROCEDURES, I' I- 8 tlA~~ ~ 
..J z ◄ 

I 
,c ◄ .at 11'1 - N m IX I- OBSERVATIONS, ETC.) 
IX I- N N 0 0 0 0 z 
IIJ ::, ,0 ,0 ,0 ,0 ,0 ► 0 
X ..J ::z: u ..J 0 0 g 0 Q :E ~ 0 0 0 0 :E LI-

:c :c ::r. ::i:: ::z: ::, 0 

I 
..J ► I- I- .... I- I- ILi 

SAMPLE ◄ I- Lt.I IIJ ILi w 11.J ..J 

I~ 

IX 
:E :E :E :E :E IIJ a: ii: 0 m 

DATE TIME NUMBER IIJ 0 a: :E z f t f t £ ..... 
II.I f IIJ ::, 
0 UJ LU II.I II.I IIJ IL z 

ltt 1~?, l.l.,a 45iJd---A )( I fii>ld 5tLJtt.pk.S . u.,e_ Ji fil 11'"0 ~() a. -8 X l ( 

(,(Jt'l{ c/J...U. f /'4- r,u'rh 
\ ' V 

I'--- / iit.st-Yt.t.~~ . -~ _/ 
V 

-

'\ / -• 
I \ J 

' V 

j 
......___ 

~/ 

I ..... I/ -' ) 
I / [\ 
I /" -...r--..... 

I --" 
I _/ \ 
I / I\ 

/ ' ~ I I/ ,_ 
........ 

/ \ 
_.,., .- \ 

17 ' 
<;, 

,.i:===:=·===};=\}/i~)i.;/(;\;i~{;~;~t;;;:;:;~;:;:;:;;;;;;;;;:;;;;;r-;'.;~;:;:::;:;-;·;I;:;}:;:;f =:=:=:::::/:~·;} :;:;:;·:~-;~;:;:~~ 
TOTAL NUMBER 

~ :;· ;=:::;:=:=:~=:~=:~=:=:iii!;:;~;;:I;;;;;;;~t\'.~?:::~:~::~{i:~=i;:;·;:; OF CONTAINERS 

l~INOUISHEYJ2z;.:.._D BY: DATE RECEIVED BY: RELINQUISHED BY: DATE RECEIVED BY: (LAB) 
·,y1<4v. • 

i½ -r.J---- -t'-..23 -r: J .......... . 
B\GN.(TURE SIGNATURE 

DfJN " a1 ,tr,/ 
SIGNATURE SIGNATURE I ·n,s~- )4t,tj,l\l/ ~ 1iM.A 

p~~~'i 

TIME PRINTED NAME PRINTED NAME 
TIME 

PRINTED NA.HE 

I~ /;Ii r i> M.tJ.i al, ;S.•30 C"-r.,.,.,._,_4, ]l'lc. 
I COMPANY COMPANY COMPANY LABORATORY 
I RELINQUISHED BY: DATE RECEIVED BY: _ METHOD OF SHIPMENT: P J,,. ---.,,,------ 1- .... 

LABORATORY COMMENTS I OBSERVATIONS 

I 
SIGNATURE i-.51GNAlURE'"° ____.c: 

----- TIME 
PR_~.D--NAME"" 

- PRINTED NAME 

I <?'OHPANY COMPANY 

DISTRIBUTION: WHITE. CANARY- LABORATORY. PINK• ORIGINATOR 
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TREADWELL & ROLLO 

APPENDIXC 
Characteristics of Chemicals Used On Site 



-------------------

CHEMICAL COMPOSITION COLOR 

ACETIC ACID C2 H402 Colorless 

ACETONE c3 H6 0 Colorless 

ACETYLENE GAS C2H2 Colorless 

ARGON Ar Colorless 

CALCIUM 
SULFATE 

CaO~ Varies 

CHROMIUM Cr2 o12 s3 Peach; 
(CHROMIC hydrated 
$ULFATE) form is 

green 

DIPENTANE C10H16 -

ETHYLENE 
GLYCOL 

C2 H6 02 

TABLE C-1 
PROPERTIES OF CHEMICALS USED ONSITE 

INDUSTRIAL WAY PROPERTIES 

CHARACTERISTICS 

ODOR BOILING SOLUBILITY 
POINT IN WATER 

oc 

Sour/ 118 Miscible 
Vinegar-like 

Characteristic 56.5 Miscible 
odor 

Characteristic - -

Odorless -185.86 Soluble 

Odorless - Soluble 

- - Insoluble; 
Readily 
soluble 

(hydrated) 

Lemon 175.5 Insoluble 

197.6 Miscible 

LD50 COMMENTS ASSUMED 
PHYSICAL 

STATE AT TIME 
OF USE 

- Produces skin bums, Liquid 
flammable, 
combustible 

10.7 Volatile, highly Liquid 
ml/kg flammable 

- Explosive, asphyxiant Gas 

- Inert Gas 

- Non-hazardous Solid 

- Used in tanning Sulfuric 
industry acid/chromium 

solution (liquid) 

- Derived from oil of Liquid 
lemon, orange, 
caraway. Used as 
wetting agent, solvent 

8.54g/kg Hazardous/lethal Liquid 
when 
ingested Ii 



CHEMICAL COMPOSITION COLOR 

GASOLINE Mixture of c4 to -
C12 

hydrocarbons 

HYDROGEN 
PEROXIDE 

H202 Colorless 

ISOPROPYL c3 HgO Colorless 
ALCOHOL 

PROPANE Ci Ha Colorless 

SANTOBRITE - -
SODIUM CH3 Nao3 s -
FORMALDEHYDE-
SULFOXYLATE 

SODIUM (Na P03)x -
HEXAMETAPHOSP 
HATE 

SODIUM Na2 s2o 4 White to 
HYDROSULFITE Grey-

white 

SODIUM NaOH Colorless 
HYDROXIDE to white 

TABLE C-1 
PROPERTIES OF CHEMICALS USED ONSITE 

INDUSTRIAL WAY PROPERTIES 

CHARACTERISTICS 

ODOR BOILING SOLUBILITY LD50 
POINT IN WATER 

oc 

Characteristic Varies Insoluble -
odor 

Slightly 152 Miscible -
sharp odor 

Odor similar 82.5 Miscible 5.Sg/kg 
to alcohol 

Odorless Varies - -
- - - -

Garlic - Freely soluble 4.0g/kg 

- - Soluble -

Slight odor - Very soluble -
in water 

Odorless Varies 111% 500mg/kg 

2 

COMMENTS ASSUMED PHYSICAL 
STATE AT TIME 

OF USE 

Evaporates quickly, Liquid 
flammable 

Non-combustible, Liquid 
powerful oxidizer, 
caustic to skin 

Flammable liquid Liquid 

Flammable Gas 

See attached MSDS -
Used in vat color Liquid 
printing pastes 

Water softeners and Liquid 
detergents •Catgon" 

I 

Oxidizes in air Solid 

Corrosive; caustic Liquid 



-
CHEMICAL COMPOSITION COLOR 

SODIUM ClNaO Colorless 
HYPOCHLORITE 
SOLUTION (bleach) 

SULFURIC ACID H2 so4 Clear to 
colorless 

TRIETHANOLAMI C6 H15 N03 -
NE 

ZINC SULFATE ZnS04 Colorless 

.... ,, -
TABLE C-1 

PROPERTIES OF CHEMICALS USED ONSITE 
INDUSTRIAL WAY PROPERTIES 

CHARACTERISTICS 

- - ti!!IJ· .. 

ODOR BOILING SQLUBILITY LD50 COMMENTS 
POINT IN WATER 

OC 

Chlorine Odor - - - Ingestion, inhalation 
and skin irritant 
hazards 

Odorless 290 Miscible, 2.14g/kg Very corrosive, 
affinity for ingestion, 
water inhalation hazard 

Ammonia -335.4 Soluble - Solvent for dyes 

Odorless - Soluble in - Irritating to the skin, 
water mucous membrane 

Note: Chemical data obtained from The Merck Index, Eleventh Edition, 1989. 

3 

- 11111.> -

ASSUMED PHYSICAL 
STATE AT TIME 

OF USE 

Liquid 

Liquid 

Liquid 

Solid 
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UUl[DD 
CHEMICALS 
A DIVISION OF 
VULCAN MATERIALS COMPANY 

Ms. Sharon Eckard 
Treadwell and Rollo 
353 Sacramento Street 
Suite 800 
San Francisco, CA 94111 

Dear Ms. Eckard: 

February 25, 1993 

P.O. BOX 530390 
BIR,\,\INGHAM, ALABAMA 35253-0390 
(205) 877-3000 

RECE\VED 

MA.R 1 \993 

WEADWELL & r.OLLO 

As you requested, we are enclosing our Material Safety Data Sheet (MSDS) for 
Pentachlorophenol. This MSDS complies with the OSHA Hazard Communication 
Standard. We hope this information will be helpful to you. 

If we can be of any additional assistance, please do not hesitate to call. 

pmp 

Enclosures 

c: Matt Werger 

C:\ WPSl \LDJ\FEB93\TREADWEL 

Sincerely, 

4 Z>.t---
Larry D. Jones 
Technical & Environmental 
Services Representative 
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* I 

Uul1:an MATERIAL SAFETY DATA SHEET 
CHEMICALS 24 Hour Emergency Phone (316) 524-5751 

::;:: Division of Vulcan Materials Company / P. 0. Box 530390 • Bifmingham, AL 35253-0390 

I- IDENTIFICATION 

CHEMICAL NAME CHEMICAL FORMULA MOLECULAR WEIGHT 
Pentachloropheml G6Cl5CH 266.32 

TRADE NAME 
illAZ(jli) Penta, Block Penta 

SYNONYMS oor IDENTIFICATION NQ 
Penta, PCP, Tecl:mical Grade PCP NA 9188 

11- PRODUCT AND COMPONENT DATA 

COMPONENT(S) CHEMICAL NAME CAS REGISTRY NO. % (wt.) Approx. OSHA PEL 

* Pentacbloropheml ~-86-5 90-94 0.5 mg/m3 
2, .3, 4, 6-Tetrachloropbeml 58-90-2 0-1.5 None 
Hydroxypolychlorodibenzo Ethers 4-7 None 
For additional :infonnation refer to rote in Section VI, 
Chronic Toxicity. • 

IDl'E: lhe hazards of this prochlCt are based on studies 
on this or similar products. 

* Denotes chemical subject to reporting requirements of Section 313 of Tille Ill of the 1986 
Superfund Amendments and Reauthorization Act (SARA) and 40 CFR Part 372 

Ill-PHYSICAL DATA 

APPEARANCE AND ODOR SPECIFIC GRAVITY 

Light brown or tan flake or solid Flake bulk density = 70 lbs/ft' 

BOILING POINT VAPOR DENSITY IN AIR (Air s 1) 

310"C (Melting Point: 190"C) N/A 

VAPOR PRESSURE % VOLATILE, BY VOLUME 

N/A 0 

EVAPORATION RATE SOLUBILITY IN WATER 

N/A 14 ppn@ 20°C 

IV - REACTIVITY DATA 

STABILITY CONDITIONS TO AVOID 

St.able Avoid contact with open fl.are, electric arcs, or other hot surfaces which 
can cause then.nal decaq:,osition. 

INCOMPATIBILITY {Materials to avoid) 

Strong oxidizers arxt alkalies. 

HAZARDOUS DECOMPOSITION PRODUCTS 

Hydrogen chloride, chlorine, chlorinated lzydroca:rboas 

HAZARDOUS POLYMERIZATION 

Will rot occur 



V - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT (Method used) 

None 
FLAMMABLE LIMITS IN AIR 

Nore 
EXTINGUISHING AGENTS 

None NFPA Hazard Rat. Health 3 F1amnabili O Reactivi 0 
UNUSUAL FIRE AND EXPLOSION HAZARDS 

Toxic gases are fonred by thennal decomposition. Firefighters should wear self contaired posi
tive pressure breathing apparatus, and avoid skin contact. 

VI - TOXICITY AND FIRST AID 

EXPOSURE LIMITS (When exposure to this product and other chemicals is concurrent, the exposure limit must be defined in the workplace.) 

ACGIH: 0. 5 mg/m3 8 hour 1WA 
OSR.<\: 0. 5 mg/rrf 8 hour 'IWA 
(skin absorption possible) 

~IH Biological Exposure Irrlices 
(2 mg/L urire) 
(5 mg/L plasma) 

Effects described 1n this section are believed not to occur if exposures are maintained at or below appropriate TLVs. 
Because of the wide variation in individual susceptibility, these exposure limits may not be applicable to all persons and those with medical conditions listed below. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 

Acute or chronic kidney or liver disease, asthna, brorclrl.tis, chronic acne and other skin conditions. 

ACUTE lDXlCITY Primary route(s) of exposure: :lCJ Inhalation XO Skin Absorption Ingestion 

Inhalation: Cc::m:entrations of 0.3 mg/rrf can cause rose irritation. Con::entrations above 1 rng!m3 
can cause irritation of upper respiratocy tract with sneezing and cough:iiig. Persons acclimated to 
pent:acltl.oropheml can tolerate levels above 2 mg/rrf. Syrlptoms of overexposure :in'.!lude rapid heart
beat and respiration, elevated terrperature and blood pressure, nuscular weakress, excessive sweating, 
dizziness and nausea. High concentrations can cause uncomiousness, convulsions and death gererally 
from cardiac arrest. 

Sld.n: Pentachloropheml is readily absorbed through intact skin. Pentachlorophenol in solution can 
be readily absorbed through intact skin in toxic am::iunts, causing systemic poisoning and symptcms 
described in the Inhalation section. Pentachloropherol on the skin can cause irritation. 

Eyes: Pentacbloropheml causes irritation of the eyes at 1 rog/2Ii3. , If exposure is prolonged, sligpt 
transient corrnal damage can occur. 

Ingestion: Single dose toxicity is hig};l. Symptoms of ingestion are those described in the Inhalation 
section. 

Chloracne: In humans, the absorption of pent:acltl.oropheool by arw route may result in the develoµient 
of the skin condition, chloracne. This usually appears as blaclheads, ¾hiteheads and yellow cysts over 
the temples and arotmd the ears. In severe cases, :ilwolvemmt may be extensive. Mild cases may be 

I similar in appearance to other fonns of acre and to skin changes coom:mly seen with aging. 

'1-------------'! 
FIRST AID 

Imalation: Move victim to fresh air. If breathing bas stopped, adninister artificial respiration. I Call a physician. 
Skin: RenXJve contaminated cloth:ing and shoes. Wash skin thorOUl?}:tl.y with soap and water for at least 

I 
15 mirutes. Wash contamina.ted clothing before reuse. 
Eyes: flush eyes :inm:::?diately with water for at least 15 mi.nltes. Contact a physician. 
Ingestion: Call a physician or Poison Control Center inmadiately. If possible, vaniting should be 
induced under medical supervision. Drink one or too glasses of water and irrluce vaniting by touching 
the back of throat with finger. Do rot in:1uce vaniting or give aeything by TIDUth to an uoconscious I person. 

I 
rorE 1D HIYSICIAN: This product is a iretabolic st:irrulant. Treatment is supportive. Forced diuresis 
may be effective to reduce total body burden. Treat hyperthemia with pl-zy'sical ireasures. Do not 

'~--a-anini_·_·_s_t_~_~ __ i_rm_·_,_~_~_~_·_~_~ __ s_,_o_r_a_tr_op_~ __ s_~ __ e_~ __ Y_~ __ mrnoc ___ e_toxi __ ·_c_~_. __________ ~ 
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CHRONIC TOXICITY 

The finding of chronic toxic effects in laboratory animals may ir.dicate toxicity to lunans. 
Overexposure should be avoided, failure to do so could result in injuzy, ilJMss or even death. 
Chronic overexposure to technical grade pent:achloropherol has CclUSed liver arrl kidney t.oxic effects 
in experimmtal aniroals. 

Carcinogenicity: Technical Grade Pentachloropherol has been evaluated for possible carx::er causing 
effects in laboratory animals. 1he National Toxicology Progrnm fed up to 400 PEJD. Tecboical Grade 
(TG) penta am up to 600 ppn "purified'' penta to mice, 5 days a week for 106 l'."Eeks. A statistically 
significant increased incidence of liver tumrs an:i eoorocrine wmrs was observed in male mice. A 
significant increase in liver tuoors was rot seen in female mice fed TG penta and was seen only at 
the highest dose for "purified'' pent.a. Vascular rumrs ~e also·observed in female mice. Rats 
exposed by ingestion to comentrations up to 30 mg/kg/day for 2 years and ~ strains of mice 
exposed by ingestion to concentrations up to 46.4 mg/kg/day did rot show an :increase :ireiden::e in 
turors. Tuo strains of mice were also tested by having Tecbni.cal Grade Pentachloropbeu:>l 
subcutaneously injected. These mice did mt show an increased inci~ of turors. 
Pentachloropherol, 2,3,4,6-tetrachloropherol a:rrl eydr~lychlorodi.benzo ethers are rot listed on 
the IAR.C, NI'P or CSHA carcinogen lists. 

Reproductive Toxicity: Reproductive toxicity tests have been coooucted to evaluate the ix>tential adverse 
effects technical grade an:i purified" pentachlorophernl may h:roe on reprcxluction an:i offspring of laboratory 
animals. Both teclmical arrl purified pent:achloropherol have been.fourrl to be e.nb:cyo acd fetotoxic to rats, 
but rot to hamsters. Neither technical. grade mr purified pentachloropheml caused teratogenic effects 
(birth defects), but did cause delays in rolllal fetal develop:oont. The U.S. EPA has expressed the opinion 
that pentachloropherol can produce defects in the offspring of laboratory annnals. Exposure to 
pentachlorophenol during pregnarey should be avoided. 

Note: This product contains trace quantities of hexa, bepta am. octachlorodibenzo-p-dioxins, hexa, 
hepta and octchlorodibenzo:furaas and hexacblorobenzene. The state of c.al:ifomia has listed 
hexachlorodibenzo dioxin and hexachlorobenzene under Proposition 65 as chemicals 1<nown to the state 
to cause cao::er. If :further infonna.tion is desired, contact Vulcan Chemi.cals Technical Service Departmmt. 

VU- PERSONAL PROTECTION AND CONTROLS 

RESPIRATORY PROTECTION 

there coreentrations of pentachloropbenol exceeds or are likely to exceed .5 mg/Dr, a NIOOH;MSHA approved 
organic vapor-dust filter type respirator is acceptable. A NIOSH,IMSHA approved self-contained breathing 
apparatus or air line respirator, with full face piece, is required for coreentrations above 150.0 mglm3, 
or during ezrergerq and spills. Follow applicable respirator use sta'dards and rerulations. 

VENT\tATION 

Do not use in closed or coaf:ired space. Open doors and/or windows. Use ventilation to 
maintain e}(J?Osure levels belcM O. 5 lD$!.IIlt' 

SKIN PROTECTION Wear PVC, neoprem, ni.trile latex or equivalent gloves ard tiFJ:itly ~ clothing including 
loog sleeve shirt ;.n;ien handling flake or solid penta. When mixing penta solutions, war protective 
clothing, gloves and boots or shoes, web are suitable for the solvent beinl! used. 

EYE PROTECTION 

Wear safety glasses. Contact lenses should mt be -worn. tben mixing penta solutions, weai:- chemical 
goggles and/or face shield. 

HYGIENE 

Avoid contact with skin arrl breathing dust. lb rot eat, drink, or SDDke in wrk area. Wash hands 
prior to eating, drinking or using restroc:m. Cl1ange into uocontaminated clothrng before leaving 
wrk premises. (Refer to Section VIII). 

OTHER CONTROL MEASURES 

To deteniti.ne the exposure level(s), m:mitor.ing should be perfonood regularly. Safety shower and 
eye wash _station should be available. Note: Protective equipnent anl clothing should be selected, . 
used, and maintained according to applicable st:arx:lards anl regulations. For further infomation, 
contact the clothing or equipnmt marufacturer or the Vulcan Cllemicals Technical Service Departmant. 



- -~~~~=~~~=~=V=l~ll=-=s~ro~RCA~G~E=A=N~D-H~A=N=D=L~IN'-G~P~RcE=C~~=T~IO=N=S=~--------~ 
o owprotect1ve contro s set o m ection ing s p~ t. 

Thoroughly wash potentially contaminated clothing before reuse. • Do rot laurxJer rork clothes with 
other rnn-contaminated clothes and/or household laundry. Contaminated clothirig, boots or equipnent: 
should not be taken haIB. 
Store in properly labeled containers in dcy, ~u ventilated secure area. Ik> not rarove or deface label. 
Do not reuse druns for arr:, purpose. 
Conta.:uEr Disposal: c.oopletely enpty dnm or liner into application equiprent. Triple rinse or clean 
enpty druns, liners and block wrappings in accordarxe with 40 CFR 261. 7(b) (3) prior to offering for 
recon:li.tiooing, recycling or other disposal. For ~claix.e, contact the mar:est EPA regional office 
or State Agercy authorized to aµnin:ister the Resource Conservation arxl Recovery Act (RCRA) . 

SARA Title Ill Hazard Categories: I:nmadiate Health, Delayed Health 

IX- SPILL, LEAK AND DISPOSAL PRACTICES 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Ventilate spill area arrl avoid breathing dust or vapors. Clean up spilled material (wear protective 
equiprent - See Section VII) arxi place in closed container for no:rmal use if possible or proper 
disposal. Penta is toxic to fish arxl wildlife; do rot allow to contanina.te grrun:l or surface 
waters. Reportable QJantity (RQ) is io lbs. Notify National Response Center (800/424-8802) of 
uocontrolled spills in excess of RQ. 

WASTE DISPOSAL METHOD 

Pesticide Disposal: Pesticide wastes are acutely bazardDus. Inproper disposal of excess pesticide, spray 
mixture or rlnsate is a violation of federal law. If these wastes camot be disposed of by use according 
to label instructions I contact your State Pesticide or Fnvironnmtal c.ontrol Agercy, or the Hazardous 
Waste representative at the nearest EPA regional office for guidance. 

X- TRANSPORTATION 
oar HAZARD CLASSIFICATION 

Chlorophenols, Solid, 6.1, UN 2020, ro III, RQ (Pentachlorophenol) 

PLACARD REQUIRED 

KEEP NJEf FROI RXD, 2020, Class 6 

lABEL REQUIRED 

KEEP NJEf mcM FOOD, Class 6 
label as required by EPA and by OSHA Hazard O:mnmication Staroard, and any applicable state 
and local regulations. 

Medical Emergencies 

Call collect 24 hours a day 
1or emergency toxicological 
information 415/821·5338 

Other Emergency information 

Call 316/524•5751 (24 hours) 

DATE OF PREPARATION: Decenber 1, 1992 

For any other information contact: 
Vulcan Chemicals 
Technical Service Department 
P.O. Box 530390 
Birmingham, AL 35253·0390 
800/873-4898 
8 AM to 5 PM Central Time 
Monday Through Friday 

OTICE: Vulcan Chemicals believes that the Information contained on this Material Safety Data Sheel is accurale. The suggested procedures are based on experience as 
of the date of publication. They are not necessarily al~inclusive nor fully adequate in every circumstance. Also, the suggestions should not be confused wilh nor fol!oWed in 

• violation of applicable laws, re91.1lalion, rules or insurance requirements. INO WARRANTY IS MADE, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARflCULAR PURPOSE OR O"THERWISE. 
Fonn 3239~710 

VMC 3239 REV 12 92 
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Material Safety Data Sheets Collection: 
Genlum Publishing Corporation 

1145 Catalyn Street 
Schenectady.NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 467 
Automotive Gasoline, Lead-free 

Issued: 10/81 Revision: A, 9/91 
Section;'lfiMateriaI:ldeiitification!JMW!M3\t;lf:ttft,t;:;Wii~: ::·-:':: ~-:)tfHMtl:f;!{@(,?!'!::ii:!V#:i$/l\,l}:=:F~WJml;~mM~df'!:t:lfiit?Ift35 l 
Automotive Gasoline, Lead-free, Description: A mixture of volatile hydrocarbons composed mainly of branched-chain R 1 NFPA ! 
paraffins, cycloparaffins, olefins, naphlhenes, and aromatics, In general, gasoline is produced from petroleum, shale oil, I 2 ~ I 
Athabasca tar sands, and coal. Motor gasolines are made chiefly by cracking processes, which convert heavier petroleum S 2• 1 0 ; 
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion f ~ _ 1 
engines of the spark-ignited, reciprocating type. Automotive gasoline has an octane number of approximately 90. A high abso •on • ! 
content of aromatic hydrocarbons and a consequent high toxicity are also associated with a high octane rating. Some lpU HMIS 
gasolines sold in the US contain a minor proportion of tetraethyllead, which is added in concentrations not exceeding 3 ml H 2 
per gallon to prevent engine "knock." However, methyl-tert-butyl ether (MTBB) has almost completely replaced F 3 
tetraethyllead. R 1 
Other Designations: CAS No. 8006-61-9, benzin. gasoline, gasolene, motor spirits, natural gasoline, petrol. p~ 8 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' GuuJe('ll for a suppliers lisL t 

Cautions: Inhalation of automotive gasoline vapors can cause intense burning in throat and lungs, central nervous system (CNS) 
depression, and possible fatal puhnonary edema. Gasoline is a dangerous fire and explosion hazard when exposed to heat and flames. 

.s~ct~on:,~JJJ.qgfecti£:_tjt#'~arid.::Rf~µp~'tj99~t:~.x~~~~Ji,imitstt-I1}~\Jtli}t-i:;::"::)1:.'%tt~ft?t·::+t:'.:•1}:;~if,iiff\:~:~:·:::'.llt~wj/~··. 
Automotive gasoline, lead-free• 

1990 OSHA PELs 1985-86 Toxicity Data• 
8-hr TWA: 300 ppm, 900 mg/m3 

15-min STEL: 500 ppm, 1500 mg/ml 

1990-91 ACGIH TLVs 
TWA: 300 ppm, 890 mg/ml 
STEL: 500 ppm, 1480 mg/m3 

1990 NIOSH REL 
None established 

Man, inhalation, TCi..: 900 pprn/1 hr; toxic effects include sense 
organs and special senses (conjunctiva irritation), behavioral 
(hallucinations, distoned perceptions), lungs, thorax, or 
respiration {cough) 

Human, eye: 140 ppm/8 hr; toxic effects include mild irritation 
Rat, inhalation. LC'°: 300 g/m3/5 min 

• A lyPical modem gasoline compositloo is 80% paraffins, 14% aromatics, and 6% olefins, The mean benzene c:ootent is approximately 1 %, Other additive, include 
suUur, phosphorus, and MTBE. 
t See NlOSH, Kl'ECS (LX3300000), for additional toxicity data. . 

-Sectioif · s. ?Ptiysi~a1 ·-na t.a;:,~H,~·;iJ·: /-t@;J~Jit!i;:1i~\tt·8(::~;-:}'.)<tt "i?i.tF/i·}?rttil>::,)k'·l -}fr"i? • .;:;/i--~\~:.::r?:·.y.:'.' J;::,/:\,:r:,t/:~~1~~rll!.-. 
Bolling Point: Initially, 102 'F (39 'C): after 10% distilled, 140 'F Denslty/SpecJfic Gravity: 0.72 to 0.76 at 60 "F (15.6 "C) 

(60 'C); after 50% distilled, 230 'F (110 "C); after 90% distilled, Water Solublllty: Insoluble 
338 'F (170 'C); f'inal boiling point, 399 'F (204 'C) 

Vapor Density (alr = 1): 3.0 to 4.0 

Appearance and Odor: A clear (gasoline may be colored with dye}, mobile liquid with a characteristic odor recognizable at about 10 ppm in air . 

Flash Point: -45 •p (-43 *C) I Autoignition Temperature: 536 to 853 "F (280 to 456 'C) I LEL: 1.3% v/v I UEL: 6.09'o v/v 
Extinguishing Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of water may be ineffective to extinguish 
fire, but use water spray to knock down vapors and to cool fire-exposed drums and tanks to prevent pressure rupture, Do not use a solid stream of 
water since it may spread !he fuel. • 
Unusual Fire or Explosion Hazards: Automobile gasoiine is an OSHA Class m flammable liquid and a dangerous fire end explosion hazard 
when exposed to heat and flames.Vapors can flow to an ignition source and flash back. Automobile gasoline can also react violently with 
oxidizing agents. 
Special Fin-fighting Procedures: Isolate hazard area IIOd deJ.y entry. Since frre may produce to:idc fumes, wear a self-<:ontained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode, and full protective clothing. When the fire is 
extinguished, use nonsparking tools for cleanup. Be aware of runoff from fire control methods. Do not release to sewers or waterWays. 

::-:1~,;:-;~;;:;:::~;::,:;5~-~~~,:-~t-~~~;4'" 

Stablllty/Polymerizatlon: Automotive gasoline is stable at room temperature in closed containers under nonnal storage and handling conditions. 
Hazardous polymerization cannot occur. . 
Chemical lncompatlbllltles: Automotive gasoline can react with oxidizing materials such as peroxides, nitric acid. end perchlorates. 
Conditions to A void: Avoid heat and ignition sources. 
Hazardous Products or Decomposltlon: Thermal oxidative decomposition of automotive gasolitw can produce oxides of carbon and partially 
oxidized hydrocarbons. 

C~yri&ht O 1991 O::uiwn l'llWiohiaa Cocp<,ntioa. 
A,,y --.clal 11N er toprodl,c&a wilbalal lho f"bli.lmo'• p,mwam ii p,c,l,ibn,d. 
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No. 467 Automotive Gasoline. LeacUree 9/91 

Section 6. Health·. Hazard Data •. · · · .-. · :/t · •, .. .:". ·- f • :::t.: • · • ; • •• ,-· • -,,,,. •• · • • • • • 
Carcinogenicity: In 1990 reports, the IARC list ga.~oline as a possible human carcinogen (Group·2R). Although the IARC has assigned an overall 
evaluation to gasoline, it has not assigned an overall evaluation to specific substances within this group (inadequate human evidence). 
Summary or Risks: Gasoline vapors are considered moderately poisonous. Vapor inhalation can cause central nervous system (CNS) depression 
and mucous membrane and respiratory tract irritation. Brief inhalations of high concentrations can cause a fatal pulmonary edema. Reported 
responses to iasoline vapor concentrations arc: 160 to 270 ppm causes eye and throat irritation in several hours; 500 to 900 ppm causes eye, nose, 
and throat imtation, and dizziness in 1 hr; and 2000 ppm produces mild anesthesia in 30 min. Higher concentrations are intoxicating in 4 to 10 
minutes. H large areas of skin are exposed to gasoline, toxic amounts ma)' be absorbed. Repeated or prolonged skin exposure causes dermatitis. 
Certain individuals ma)' develop hl'JlCrsensitivily. Ingestion can cause CNS depression. Pulmonary aspiration after ingestion can cause severe 
pneumonitis. In adults, ingestion of 20 IO 50 _g gasoline may produce severe symptoms of poisoning. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skm. eye, re~iratory an<f central nervous systems. 
Primary E""ntry Routes: Inhalation, ingestion, skin contact. 
Acute Effects: Acute inhalation produces intense nose, throat, and lung irritation; headaches; blurred vision; conjunctivitis; flushing of the face; 
mental confusion; staggering gait; sluued speec~ and 1meonsciousness. sometimes with convulsions. Ingestion causes inebriation (drunkenness), 
vomiting, dizziness, fever, drowsiness, confusion, and cyanosis (a blue lo dark pu~lish coloration of skin and mucous membrane caused by lack 
of oxygen). Aspiration causes chokin{l:, cough, shorlness of breath, increased rate of respiration, excessively rapid heartbeat, fever, bronchitis, and 
pneumonitis. Other symptoms follow111g acute. exposure include acute hemorrhage of tlie pancreas, fatty degeneration of the liver and kidneys, 
and passive congestion of spleen. 
Chronic Effects: Chronic inhalation results in appetite loss, nausea, weight loss, insomnia, and unusual sensitivity (hyperesthesia) of the distal 
extremities followed by motor weakness, muscular degeneration, and diminished tendon reflexes and coordination. Repeated skin exposure can 
cause blistering, drying, and lesions. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician.Wash affected area with soap and water, 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsini J>E:rSon. If ingested, do not induce vomiting due to aspiration hazard. 
Give conscious victim a mixture of 2 tablespoons of activated charcoal mixed in 8 oz of water to drink. Consult a physician immediately. 
After first aid, get appropriate ln•plant, paramedic, or community medical support. 

SpiJIJLeak: Notify safety personnel, evacuate all unnecessary personnel, remove heat and _ignition sources, and provide maximum explosion-proof 
ventilation. Cleanup personnel should protect against vapor inhalation and liciuid contact. Use nonsparking tools. Take up small spills with sand or 
other noncombustible adsorbent. Dike storage areas to control leaks and spills. Follow applicable OSHA regulations (29 CFR 1910.120). 
Aquatic Toxicity: Bluegill, freshwater, LC, , 8 ppm/1)6 hr. 
Disposal: Contact your supplier or a licens~ contractor for detailed recommendatiollS, Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.21): Characteristic ofignitability 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, TableZ-1-A) 

Goggles: Wear protective eyeglasses or chemical safety goggles, ~r OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry IS controversial, establish your own policy. 
Respirator: Seek Jl.!.Ofessional advice prior to respirator selection and use. Follow OS HA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. Tliere are no specific NIOSH recommendations. However, for vapor concenlrations not immcdi
a1cly dangerous to life or health, use chemical cartridge respirator equipped wilh organic vapor cartridge(s), or a sul'Plied-air respirator, For 
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tarucs), wear an SCBA. Warning! Air-purifying re.spiralorsdo not 
protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Materials such as neoprene or 
polyvinyl alcohol provide excellenl/good resistance for protective clothing. Note: Resistance of specific materials can vary from product to 
product. 
Ventilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below the OSHA PELs 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.003) 
Safety Stations: Make available in tlie work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Remove this material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating. drinking, 
smoking, using the toilet., or applying cosmetics, 

lrs~e-c-ti~o~n-9~:~?S=p-~-.-ia~'J_P_r_·e=,fa=,•,--u~ti~'d=~~i-·a-n~d-C~·o-m-,.=m-·e~'n-~-q=,u=w=¥-ll-,~~~~~;-f-;._=3-}~-*=w=0~~~~;=~~~,~~;-<-~~i-Y-,-/-,~-.,: .. =i--~---;·-;•-,~-r,-~·-.;=·~--:-y-_~-;~.}~0~f 
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from heat and ignition sources and strong oxidizing 
agents. Protect containers from physical damage. Avoid direct sunlighL Storage must meet requirements of OSHA Class IB liquid. Outside or 
detached storage preferred, 
Ena;ineerlng Controls: Avoid vapor inhalation and skin or eye contacL Consider a respiratory protection f.?0pam that includes regular training, 
mamtenancc, ini;pection, and evaluation. Indoor u.~e of lhis material requires explo.o;ion-proof exhaust vcnulanon to remove vapors. Only use 
gasoline as a fuel source due to its vo1atility and flammable/explosive nature. Practice good personal hygiene and housekeeping procedures. Wear 
clean work clothing daily. 

I 
I 
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Transportation Data (49 CFR 172.101, .102) 
DOT Shl"p11lng Name: Gasoline (including casing-head w natural} 
DOT Hazard Class: Flammable liquid 
ID No.: UN1203 · 
DOT Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 
DOT Packaging Requirements: 173.119 

IMO Shipping Name: Gasoline 
IMO Hazard Class: 3.1 
ID No.: UN1203 
IMO Label: Flammable liquid 
IMDG Packaging Group: II 

MSDS CoUeclion Rererences: 26, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 138, 140, 143, 146, 153, 1S9 
Prepared by; M Allison, BS: l11dustrfal Hygiene Review: DJ Wilson, ClH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 

Ccp)'riJl,i C 1991 by Gcniwnl'llblbbin& Co,panliDQ. Any-bl - or n,p,odw:llon wilhol!l Ibo publbbor'1 panmda1 II prohibioc:d. Jwf&pznu Q IO dz: ,naitabilil)' ol ml'omwlm ba~m l'ct lb<> purcbood• ~ 
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Material Safety Data Sheets Collection: 
Genlum Publishing Corporation 

1145 Catalyn Street 
Schenectady.NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 713 
Lead (Inorganic) 

Issued: 8/90 

Lead (Inorganic) (Pb) Description: Exists widely throughout the world in a number of ores, Its main commercial source R 
is galena (lead sulphide). Lead mineral ill separated from crude ores by blast-furnau smelting, drossing, or electrolytic I 
refining. Lead is used mostly in manufactunng storage bauerics, Other uses are in manufacturing tetraethyllead and both S 
organic and inorganic lead compounds in ceramic6, plastics, and electronic devices; in producing ammunition, solder, K 
cable covering, sheet lead, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast; as a 
chemical intermediate for lead alkyls and pigments; as a con.stuction material for the tank linings, piping, and equipment 
used to handle the corrosive gases and liquids med in sulfuric acid manufacturing, petroleum refining, halogenation, sul
fonation, extraction, and condensation; and for x-ray and atomic radiation protection. 
Other Designations: CAS No, 7439-92-1, lead oxide; lead salts, inorganic; metallic lead; plumbwn, 
Manufacturer: Contact yom supplier or distributor. Consult the latest Chemicalweek. Buyers' GuJde(lll for a suppliers list. 

0 
4 

0 

Genlum 

<@> 
HMIS 
H 3 
F 1 
R 0 
PPG• 

Cautions: Inorganic lead is a potent systemic poison. Organic lead (for example, tetraethyl lead) has severe, but different, health effects. • Sec. 8 
Occupational lead poisoning is due to inhalation of dmt and fumes. Major affected organ systems are the nervous, blood. and reproductive 
systems, and kidneys. Health impairment or disease may r~ult from a severe acute short- or long-term exposure. 

)S.Jgfp.fi:.2!Wffl.'gf:i6ieijl$~~mt@i.9iJfiU9ffii(f;Eip~iifE']!iipiJsLtfM:ff:fi;t;@'.;JJ,:'.:s'2'.';'{;:'.,;Jdt!:."!7LL'..'.Ut£ti{b{:W};'./E'K:';i'.'W:TY%?t;. 
Lead (inorganic) fumes and dusts, as Pb. ca 100% 

1989 OSHA PELs (Lead, lnor- 1989-90 ACGlli TLV (Le.ad, 1985-86 Toxicity Datat 
ganJc compounds) Inorganic, fumes and dusts) 
8-hr TWA: 50 µg/m3 TLV-TW A: 150 µg/m3 

Human, inhalation, TCLo: 10 µg/m1 affects gastrointestinal tract 
and liver 

Action Level TWA•: 30 µg/m3 Human, oral, TDLo: 450 mg/kg ingested over 6 yr affects 
peripheral and central nervous systems 

29 CFR 1910.1025 Lead Standard 
Blood Lead Level: 40 µg/100 g 

1988 NIOSH REL 
10-hr TWA: <100 µg/m3 

Rat, oral, TD1.o: 790 mg/kg affects multigeneration reproduction 

• Action level applies to employee exposure without regard to =pimoc uu. 
t See NIOSH, KfECS (OF7525000), foc additiooal mutative, repmductive, and toxicity data. 

Bolling Point: 3164 •p (1740 "C) Molecular Weight: 207,20 
Melting Point: 621.3 •p (327.4 "C) Specific Gravity (20 °C/4 ·q: 11.34 
Vapor Pressure: 1.77 mm Hg at 1832 "F (1000 "C) Water Solubility: Relatively insoluble in hot or cold wat.er4' 
Viscosity: 3 .2 cp at 621.3 "F (327 .4 "C) 
Appearance and Odor: Bluish-white, silvery, gray, very soft metal. 

• Lead dissolves more easily at a low pH. 

Flash Point: None reported I Autoignition Temperature: None reported I LEL: None reported I UEL: None reported 

Extinguishing Media: Use dry chemical. carbon dioxide, water spray, or foam to extinguish frre. 
Unusual Fire or Explosion Hazards: Flammable and moderately explosive in the form of dust when exposed to heat or flame. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained brea\hlng 
apparatus (SCBA) with a full facepiece oper~ted in the pressure-demand or positive-pressure mode and full protective equipment. Be aware of 
runoff from fire control methods. Do not release to sewers or waleJWays . 

. . S~t:ef Jon;S;::=B¢iqtiVlty:.03fu:/rt\1:• ;/{fa .. ~'!~•{?)tr~}•<?\f :;?;fo::q,fr,..: .. ~:.~ ~-;-q .. :~ -;),;< .:{:❖: •• ::-(. •• : •. :. --t~-~:--: .: ... :.-?:.:-r-:.?~.-.:.·::.(: __ .. :: .. -.:-~(-~:·~' ·:¥:ii!-~~;~,:~-.~I-:}::·y;.~:(•:·:~;.:::~..;. ·•>· -:~-r;:_;.:,:: ;· 
Stability/Polymerization: Lead is stable at room temperature in closed containers under normal storage and handling conditions. It tarnishes on 
exposure to air. Hazardous polymerization cannot occur. 
Chemlcal Incompatlbllltles: Mixtures of hydrogen peroxide+ nioxane explode on contact with lead. Lead is incompatible with sodium azide, 
zirconium. disodium acetylide, and oxidants. A violent reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluoride, 
sodium acetylide (with powdered lead), ammoniwn nitrate (below 200 •c with powdered lead). Lead is anacked by pure water and weak organic 
aci~ in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and solvents. 
CondltloM to A void: Rubber gloves containing leoo may ignite in nitric acid. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead. 

Carcinogenicity: Although the NTP and OSHA do not list lead as a carcinogen, the IARC lists it as probably carcinogenic to humans, but having 
(usually) no human evidence. However, the literature reports instances of lead-induced neoplasms, both benign and malignant, of the kidney and 
other organs in laboratory rodents. Excessive e;,i;posure to lead hilS resulted in neurologic disorders in infants. Experimental studies show lead has 
reproductive and teratogenic effects in laboratory animals. Human ma.le and female reproductive effects are also documented. 
Summary ol Risks: Lead is a potent, systemic poison that affect a variety of organ systems, including the nervous system, kidneys, reproductive 
system, blood formation., 11nd gastrointestinal (GI) system. The most important way lead enters the body is through inhalation, but it can also be 
ingested when lead dust or unwashed hands contaminate food, drink, or cigarettes. Much of ingested lead passes through feces without absorption 
into the body. Adul!S may absoxb only 5 to 15% of ingested lead; children may absorb a much larger fraction. Once in the body, lead enters the 
bloodstream and circulates to various organs. Lead concentrates and remains in bone for many years. The amount of lead the body stores 
increases as exposure continues, with possibly cumulative effects. Depending on the dose entering the body, lead can be deadly within several 
days or affect health after many years. Very high doses can cause brain damage (encephalopathy). . 
Medical Conditions Aggravated bf Exposure: Lead may aggravate nervous system disorders (e.g., epilepsy, neurop11.1hics), kidney diseases, 
high blood preSSUie (hypertension), infertility, and anemia. Lead-induced anemia and its effect on blood presssure can aggravate cardiovascular 
disease. 

Continue on next page 
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Lead (Inorganic) 8/90 

iS®ti'.odiiiNUialfflHBEfdl\illil.a'='fi.iiill.if''~'~"il.lifJWJttiiitiffim'¾.fftr~ii~~%!1W>Ht~-~liilit~mmli{!ftfiiil~~,lfiif!m 
Target Organs: Blood, central and peripheral nt:fVous systems, kidneys, and gastrointestinal (GI) tract. 

rlmary Entry Routes: Inhalation. ingestion. 
cute Effects: An acute, shon-tenn dose of lead could cause acute encephalopathy with seizures. coma. and death. However, shon-temt 

exposures of this magnitude are rare. Reversible kidney damage can occur from acute exposure. as well as anemia. 
Chronic Effects: Symptoms of chronic long-tenn overexposure include appetite loss. nausea. metallic taste in the mouth. lead line on gingival 
~um) tissue, constipa1.10n. anxiety, anemia. pallor of the face and the eye grounds, excessive tiredness, weakness, insomnia, headache, nervous ir
tability, fme Jremors, nwnbness, muscle and joint pain, and colic accoD1Jl8I.l!ed by severe abdominal pain. Paralysis of wrist and. less often. 

e extensor muscles may occui ai'ter years of increased lead absorption. Kidney disease may also tcsult from chtonic overexposme. but few, if 
·any, symptoms appear until severe kidney damage has occuxred. Reproductive damage is characterized by decreased sex drive, rmpotc:nce, and 
sterility in men; IIJ1d decreased fertility, abnonnal menslnlal cycles, and miscamages in women. Unborn children may suffer neurologic damage 
r developmental probleBlS due to excessive lead exposure in pregnant women. Lead poisoning's severest result is encephalopathy manifested by 
evere headache, convulsions. coma, delirium. and possibly dealh. 

SfAID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until lransported to an emergency medical 
facility. Consult a physician immediately. 

kin: Quickly remove contaminated clothing. Rinse with flooding amounts of watec for at least 15 min. Consult a physician if any health 
omplaints develop. 
nhalation: Remove exposed person to fresh air and support breathing as needed. Consult a physician. 

Ingestion: Never give anythini by mouth to an unconscious or convulsing person. Iflarge amow11s of lead were ingested, induce vomiting with 
Ipecac syrup. Consult a physician immediately. 

ft.er first aid, get appropriate in-plantt paramedic, or community medical support. 
hyslclan's Note: For diagnosis, obtain blood pressure, blood lead level (PbB), zinc :erotoporphyrin (ZPP), complete blood count for rnicrocytic 
emia and basophilic stiPE_lin_g, urinalysis, and blood urea nilrogen (BUN) of creatirune. Examine peripheral motor neuropalhy, pallor, and 

gingiv al lead line. Use Ca-Bur A to treat poison, but never chelate prophylactically. Consult an oa;upational physician or toxicologisL 

••. JijJblB§mlll-lliim!l~lmii.~~g.fif.i{tQifilt.;iiftl1fiiJllii: 
pill/Leak: Nolify safety personnel and evacuate all unnecessary pemmnel im,nediately. Cleanup ~Mel should protect against inhalalion of 

dusts or fume and contact with skin or eyes. Avoid creating dusty condilions. Water sprays may be used in large quantities to prevent the forma
tion of dust. Cleanup methods such a.s vacuuming (with an appropriate filter) or wet moppin$ minimius dust dispersion. Scoop the spilled 

a1erial into closed containers for dis,;x>sal or reclamation. Follow applicable OSHA reg!JlaUons (29 CFR 1910.120). 
lsposal: Conlact your supplier or a hcensed conlractor for detailed recommendations. Follow applicable Federal. state, and local regulations. 

'PA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33, Appendix II-EP Toxicity Test Procedures) 

isted as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quanuty (RQ): 1 lb (0.454 kg)[• per Clean Water Act, Sec. 307(a)] 
ARA Extremely Hazardous Substance (40 CFR 35S)i Not listed 
isted as a SARA Toxic Chemical (40 CFR 372.65) 
SHA Designations 

Listed as an Aft Contaminant (29 CPR 19~0.1000, Table Z-1-A) 

.:r¥tR\nifl~~ISii~iiiii»t1ltl;(Uni1Uij!nttfJ.~i!Ii~ffil~ 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
3!)', we111 a NIOSH-approved respirator. For emergency OT nomoutine operations (cleaning spills, reactor vessels, or s\orage tanks), we111 an 
:cBA. Warning! Air-purifJing respiralors do no1 protect workers in orygen-defu:ien1 atmospheres. 
tber: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact, Protective clothing made of man-made fibers and lacking 

tum-ups, plealS, or pockets retain less dust from lead. 
Yentllatlon: Provide general and local ventilation systems to maintain airborne concen1rations below the OSHA PELs (Sec. 2). Local exhBUSt 

entilation is preferred since it prevents contamin&nt dispersion into the work area by conll'Olling it at its source,(103J 
afety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
ontaminated Equipment: Never wear contact lenses in die work area: soft lenses may absorb, and all lenses concenlrate, irritants. Remove this 

material from your shoes and equipmenL Launder contaminated clothing before wearing. • 
" omments: Never eat, drink, or smoke in work areas. Pnctice good personal hygiene after using this material, especially washing hands before 

ating, drinking, smoking, using the toilet, or applying cosmetics. , 

torage Requirements: Swre in tightly closed containers in a cool. dry, well-ventilated area away from all incompatible materials, direct 
unlight, and heat and ignition sources. 
ngineerlng Controls: Educate worker about lead's hazards. Follow and inform employees of the lead standard {29 CFR 1910.1025). Avoid in

halation of lead dust and fumes and ingestion of lead. Use only with appropriate personal protective gear and adequate ventilation. Institute a 
respiratory protection program that includes regular training, maintenance, ~tion, and evaluation. Avoid creating dusty conditions. Segregate 

d launder contaminated clothing. Take precautions to protect laundry personnel. Practice good personal hyJiene and housekeeping procedures. 
or a variety of reasons, the lead concenlration in workroom air may not correlate with the blood lead levels m individuals. 
ther Precautions: Provide preplacement and periodic medical examinations which emphasize blood. nervous system, gastrointestinal tract, and 

kidne;vs, including a. complete blood count and urinalysis. Receive a. complete history including previous surgeries and hospitalization, allergies, 
making history, alcohol consumption, propriewy drug intake, and occupational and nonoccupational lead exposure. Maintain recotds for 
edicaf surveillance, airborne exposw-e monitoring, employee complaints, and jJb.ysician's wnnen opinions for at least 40 years or duration of 

mployment plus 20 years. Measurement of blood lead level (PbB) and zinc proto_porphytin (ZPP) are useful indicators of your body's lead 
absorplion level. Maintain worker PbBs at or below 40 µg/100 g of whole blood. To minimize adverse reproductive health effects to parents and 
developing fetus, maintain the PbBs of workers intending to have children below 30 J.Lg/100 g. Elevated PbBs increase your risk of disease, and 

e longer you have elevated PbBs, the greater your chance of substantial permanent damage. 
Transportation Data (49 CFR l'n.102) 

0 Shlppln2 Name: Lead compoWlds, soluble, n.o.s. 
TMO Ha.111rd 'Cl11u: 15,l 
ID No,: UN2291 
™O Label: St. Andrews Cross (X, Stow away from foodstuffs) 
MDG Packaging Group: Ill 

SDSColl«tionRererence:t:26,38,73,84,85,88,89,90,100,101,103,109.124, 126,132,133,134,136,138,139,142,143 
Prepared by: Ml Allison, BS; Industrial Hygiene Review: DJ Wilsen, CIH; Medltal Review~ Ml Upfal, MD, MPH; Edited by: JR S1wnt, MS 4 
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Gerilum Publlshlng Corporation 
1145 Catalyn Street 

Schenectady.NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 469 
Fuel Oil No. 2 

Issued: 10/81 Revision: A. 11/90 . 
Se~tiQn~·ti?MateriaI ·Iden.tificatlon*~RllM!lfM@ti{f:!Wf@I'.fttWf:t;i#iitii~itlJt/1k·.:,-.·,:::~.--!;l).J'.-::::c::•'t: f ,.-•\.\(\t:::' ),t. , ;:.:,r:\~=<:kif•i ·:33 
Fuel Oil No. 2 Description: A mixtuie of petroleum hydrocarbons; a distillate of low sulfur content. Fuel oil no. 2 R I NFPA . 
resembles kerosine. Used as a general-putposc domestic or commercial fuel in atomizing-fype burners; as a fuel for trucks, I <& 
ships and other automotive engines; as mosquito control (coating on breeding waters); and for drilling muds. S 2 0 0 
Other Designations: CAS No. 68476-30-2, diesel oiL K 2 _ 
Manufacturer: Contact your supplier or distributor. Consult the latestChemicalweekBuyers' Guide<13> for a suppliers lisl 

Cautions: Fuel oil No. 2 is a skin irritant and central nervous system depressant with high Ulist concentrations. It is an environmental 
hazard and a dangerous fire hazard when exposed to heat, flame, or oxidizers. 

.se~ttqi11~ztli1i.fw~1~.tj,wai1J~:fuii4ttoiiili~ll,aliJ.m"ti~tf®.@;JitlJttltil 
Fuel oil No. 2• 

1988 NIOSH REL 1985-86 Toxicity Datat 

HMIS 
H O 1 

F 2 
R 0 
PPG• 
• Sec. 8 

1989 OSHA PEL 
None established 

1990-91 ACGffi TLV 
None established None established Rat, oral, LD»: 9 g/k:g; produces gastrointestinal effects 

(hypermotllity, diarrhea) 

• A complex mixtw,:. ( <95%) of paraffinic, olefinic, naphthenic, and aromatic hydrocamons; sulfur content ( <0.5%}: and benzene ( <100 ppm). [A low benzene level 
reduces carcinogenic risk, Fuel oils can be exempted under the benzene &landard {29 CFR 1910.10'28)]. 
t Monitor NIOSH, KIECS (HZl 800000), for flltlllc toxicity data. 

:·s~ctio11··3;ilPJij~i~~(Dafa'.]HMM:lf!~n: 
Bolling Point Range: 363 to 634 (184 to 334 "C) 
Viscosity: 268 centistoke at 100 •p (37.8 •c) 
Specific Gravity: 0.8654 at 59 "F (15 *C) 
Appearance and Odor: Brown, slighUy viscous liquid. 

Water Solublllty: Insoluble 
Pour Point:• <21 •p (-6 "C) 

•Pour point is the lowest temperature at which a liquid flows from an inverted test container. 

Section ~/ .. F'ir~· ah,_~: Expl~i~1t Da,ta?:it~l::i?I!i:i~~f~-if~~;:~l;ftJ)JI!fti;J~f:Jt~(\~If l){Ytf:'· ·--,·---::·· -.>: ,: .- /:='. '•. ·, · · • · ·· _.,. - · · •• ,.;-, • · -- ,,: ,,·, 
Flash Point: 100 •p (38 "C) min. Autoignition Temperature: 494 "F (257 "C) LEL: 0.6% v/v UEL: 7.5% v/v 
Extlnguishlng Medla: Use dry chemical, carbon dioxide, foam. water fog or spray. Do not use a forced water spray direcUy on burning oil since 
this scatters the rue. Use a smothering technique to extinguish fue. 
Unusual Fire or Explosion Hazards: Vapors may travel to an ignition source and flash back. This fuel oil's vo]att1ity is similar to gasoline's. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry, Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus {SCBA} with a full faccpiece operated in pressure-demand or positive-pressure mode and full protective clothing. If feasible, remove 
containers from fire, Be aware of runoff from fue control methods. Do not release to -sewers or waterways due to health and fire or explosion 
hazard. 

··5.~£ti9t!-~:?~f~~;{B~stit~!11.i~Rf!!lfi:~ :~~fl: ... -• ~~11tlt~~ttiftif~i1~trr11?t=iii\~~t~~:: ~~~~\;Jt~if~:Jf~~J~1:;t:;~~};,~1i~fi•~~i1;tJ!:;f:r~~r_i; ~ · 
StabllJty/Polymerl:zatlon: Fuel oil no. 2 is stable at room temperature in closed containers under Iiormal slofage and handling conditions. Haz
ardous polymerization cannot occur. 
Chemical Incompatlbllltles: Incompatible with strong oxidizing agents; heating greatly increases fne hazard. 
Conditions to Avoid: Avoid heat and ignition somces. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of fuel oil no. 2 yields various hydrocarbons and hydrocarbon 
derivatives and partial oxidation products including carbon dioxide, carbon monoxi~e. and sulfur dioxide. 

C(lpyri&bl O 1!190 OenlwnPabll3hins Colpndca. 
ADy -=bl "'° orropo<IDCII.., w!dlalC Ibo. pobllddl pamlollc:<I fl !""l>lblled. 



No. 469 Fuel Oil No. 2 11/90 

Section 6. Health .. Hazard<'Data· • 
Carcinogenicity: Although it has not assigned an overall evaluation to fuel oil No. 2, the !ARC has evaluated distillate (light) fuel oils as not 
classifiable as human carcinogen (Group 3; animal evidence limited}. 
Summary of Risks: Excessive inhalation of aersol or mist can cause respiratory tract irritation, headache, dizziness, nausea, stupor, convulsions, 
or unconsciousness, depending on concentration and time of exposure, Since intestinal absorption of longer chain hydrocarbons is lower than 
absorption from lighter fuels, a lesser degree of systemic effects and more diarrhea may result. When removed from exposed area, affected 
persons usually experience complete recovery. Hemorrhaging and pulmonary edema, progressing to renal involvement and chemical pneumonitis, 

ay result if oil is aspirated into the lungs. These results are more likely when vomiting after ingestion rather than upon ingestion, as 1s often the 
ase with lower viscosity fuels. A comparative ratio of oral-to-aspirated lethal doses may be 1 pt vs. 5 ml. Prolonged or repeated skin contact may 

cause irritation of the hair follicles and may block the sebaceous glands, producing a rash of acne pimples and spots, usually on anns and legs. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. , 

arget Organs: Central nervous system (CNS), skin, and mucous membranes. 
Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Systemic effects from ingestion include gastrointestinal (GI) irritation, vomiting, diarrhea, and, in severe cases, CNS depression, 
progressing to coma and death. Inhalation of aerosol or mists may result in increased rate of respiration, tachycardia (excessively rapid heart 
beat), and cyanosis (dark puiplish coloration of the skin and mucous membranes caused by deficient blood oxygenation). 
Chronic Effects: Repeated contact with the skin causes dermatitis. 
FIRST AID • 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing, Rinse with flooding amounts of water for at least 15 min. If large areas of the body are exposed or 
if irritation persists, get medical help immediately. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. • 
Ingestion: Never give anything by mouth to an unconscious or conwlsing person, If ingested, do not induce vomiting due to aspiration hazard. 
Contact a physician immediately. 
After first aid, get appro{'rlate in-plant, paramedic, or community medical support. 
Note to Physicians: Gastric lavage 1s contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe 
aspiration pneumonitis, consider monitoring arterial blood gases to ensure adequate ventilation. Observe the patient for 6 hr. If vital signs become 
abnormal or symptoms develop, obtain a chest x-ray. 

Spill/Leak: Notify safety personnel, evacuate area for large spills, remove all heat and ignition sources, and provide maximum explosion-proof 
ventilation. Cleanup personnel should protect against vapor inhalation and liquid contacr. Clean up spills promptly to reduce fire or vapor hazards. 
Use noncombustible absorbent material to pick up small spills or residues. For l:..,gc spllls, dike far ahead to contain. Pick up liquid for reclama
tion or disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29 
CFR 1910.120). Fuel oil no, 2 is an environmental hazard. Report large spills. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste 
CERCLA Hazardous Substance (40 CPR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant(29 CFR 1910.1000, SubpartZ): Not listed 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CPR 1910.134) and, if neces
sary, use a NIOSlf-approved respirator with mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in o;r;ygen-deficienJ atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilatlom Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and 
productivity. Loqal exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.< 101l 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Storage Requirements: Use and storage conditions should be suitable for an OSHA Class lI combustible liquid. Store in closed containers in a 
well-ventilated area away from heat and ignition sources and strong oxidizing a~ents. Protect containers from physical damage. To prevent static 
spa.ks, electrically ground and bond all containers and equipment used in shippmg, receiving, or transferring operations, Use nonsparking tools 
and explosion-proof electrical equipment. No smoking in areas of storage or use. 
Engineering Controls: Avoid prolonged skin contact and vapor or mist inhalation. Use only in a well-ventilated area with personal protective 
gear. Institute a respiratory protection program that includes re$ular trainini, maintenance, inspection, and evaluation. Practice good personal 
hygiene and housekeeping procedures. Do not wear oil contaminated clothmg. Do not put oily rags in pockets. When working with this material, 
wear gloves or use barrier cream. 
Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Fuel oil 
DOT Hazard Class: Combustible liquid 
ID No.: NA1993 
DOT Label: None 
DOT Packaging Exceptions: 173.118a 
DOT Packaging Requirements: None 

MSDS Collection References: 1, 6, 7, 12, 73, 84, 103, 126, 127, 132, 133, ]36, 143 
Prepared by: MJ Allison, BS; Industrial Hyglene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS· 91 

Olp)'IiJb.101990 by OcniumPubll.tbJ<lg Coipoflll!O!l. Any cammcrcW u.so orn:prlld,..lio11 w!lliout Iha publi,hor's pumlnloo!sprohibitod.Jodgmonu u 10 lhc: ;uiubility of Worrn,tiaiheroln forlho purclwc(spurpo,cs 
110 n~euuily lhlo pwcb.u<I's 1ospaulbil!1y, Al thoogh r<uooablo =• hu be01> Liken In the p<oplfllUon ohuch lnfonn,.tlon, Ocruum Pub!l,hing Cap<><•lloo o~i.oo. no wirnntlos, muc, llO repruonution;, an:! •SJ11nt<S 

norc,pauib~ily u 10 !he o«uracy or suiubillty o( sucb lnfonn1Uai for •pplicatioa to tho purclwo(s lntondod p..,,.,_,. « for comtquences or l!s u.,o, 
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Genlum Publishing Corporation 
114S Catalyn Street 

Schenectady, NY 12303-1836 USA 
(S18) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 316 
Benzene 

Issued: 11ns Revision: E, 8/90 

CautlDD!I: Benzene is • confirmed Juunms carcinogen by the IARC. C'lironic low-leul aposure may cause cancer (leukemia) and bane 
marrow damage, wilh injury to blood-forming ti.uJ,e. It is also a dangerous fue hazml when exposed to heat or flame. 

~:m1J 
Benzene.c• 
1989 OSHA PELs 
(29 CFR 1910.1000, Table Z-1-A) 
8-hrTWA: 1 ppm, 3 mg/m3 

15-min STEL: 5 ppm. 15 mg/m3 

(29 CFR 1910.1000, Table Z-2) 
8-hr TWA: 10 ppn 
Acceptable Ceiling Concentration: 25 ppm 
Acceptable Maximum Peak: 50 ppm (10 rnin)t 

1~90ACGW 
TI.V-1WA: 10ppm.32mglrril 

1988 NIOSH RELs 
TWA: 0.1 ppm. 0.3 mg/m3 

Ceiling: 1 ppm. 3 mg/rrr 

1985-86 Toxicity Da~ • 
Man. oral, IDLo: 50 mg/kg; no toxic effectnored 
Man. inhalation, :re : 150 ppm inhaled intermittently over 

1 yr in a number Jr discrete. separate doses affects lhc 
blood (other changes) and nunitional and gross metabo
lism (body temperature increase) 

Rabbit, eye: 2 mg administered over 24 hr produces severe 
initalion 

• OSHA 29 CFR 1910.1000, Subpart Z. states that lhe final benzene sllndard in 29 CFR. 1910.1028 appliu to all occup11tional exposures to bcnvme except in som 
subcegmr:nLs of induauy where exp011Ue1 ~ consiatcnlly under lhe action level (i.e., diatribulicn and sale of fuel.I, sealed amlainen and pipelines, coke producuo 
oil and gas drilling and prod\lQicn, mtmal gas~. and lhc pcn:magc exclusion. for liquid mi:nurcs}; for \he extcpled subsegments, lhc b::nzeM limils in 
Table Z-2 apply. 
t Aa:cptable maximum peak above lhc acccptablc uiling conc:enlntion for an 8-hr 1bifi. * Sec NIOSH, KI'F,CS (CY1400000), for additional irritative, mutative, icproduclive, lUmorigenic, and toxicity da111. 

JS.ffllilnlli!Bti:• I~ 
Bolling Point: 176 "F (80 •q Molec:ular Weight: 78.11 
Meltlrig Point: 42 "F (5.S "C) Specific Gravity (15 "C/4 "C): 0.8787 
Vapor Pressure: 100 mm Hg at 79 "F (26.1 "C) Water Solubility: Slightly (0.180 g/100 g of Hp at 25 "C) 
Vapor Density (Air= 1): 2.7 %Volatile by Volume: 100 
Evaporation Rate (Ether = 1); 2.8 V1'icoslty: 0.6468 mPs. at 20 ·c 
Appearance and Odor. A colorless liquid with a characterislic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi 
marely S ppm (unfa,tigued) in air. Odor is no/ an adequa1e warning of hazard. 

!§ts,ti§#.{l!Jfflt·]ltfiU!P.ifJtfflmli.al!iirJID\.: «·'t~m1'.~~lf1.:@:~liiW.~ 
Flash Point: 12 "F (-11.1 •c), CC Autoignition Temperature: 928 'F (498 "C) LEL: 1.3% v/v UEL; 7.1% v/v 

C:,p)'ri&bC O 1'90<lmmnl'llblmiaa Cupcnliaa. 
Jmt-..W-orn,pvd,ac:tlea -.W-.it.pol,IJ11t..••,....... lo~ 



I No. 316 Benzene 8/90 

lS@tillltt6.i\fl.B.i!lllffi~~~ll'.i.za.iU.J~l)affi~; t:1.\()}\ :$1:PJ{.\;;k):J;(}{.~u~c::..t: :Z?{2&A}Kx:J..:A::-. tM\~~t ... =~•:y:J:, .~J. _._},. • ;:-.:,.· ·=: .:::=:~-:~-~~ C ~: • • • ~·:.·.~ ,·: •• -.•:~-:~~,:~--> ~-*·.;; ·._·:·:< .. > .· .. ·~ . .: 
arc noge c ty: e , JSt e as, respective y, a supec on I sufficient human and animal evidence, a human carcinogen (Group 1 ). 

Summary of Risks: Prolonged skin conl.aet or excessive inhalation of benz.ene vapor mar cause headache, weakness, appetite loss, and fatigue, 
, The most important health hazards are cancer (leukemia) and bone marrow damage wilh mjury to blood-forming tissue from chronic low-level 

exposure, Higher level exposures may irritate lhe respiratory tract and cause central nervous system (CNS) depression. 
Med!cal CondUlons Aggravated by Long.Term Exposure: Exposure may worsen ailments of the heart. lungs, liver, kidneys, blood, and CNS. I Target Ol"gans: Blood, central nezvous system. bone marrow, eyes, upper respiratory tract, and skin. . 
Primary ~ntry Routes: Inhalation, skin contact. 
Acute Effects: Symptoms of acute overexposure include irritation of the eyes, nose, and respiratory tract, breathlessness, euphoria, nausea, 
drowsiness, headache, di1.2.iness, and into;ucation. Se"\'ete exposme may lead to con¥ulsi.ons and UiiCOnsci.ousness. Skin contact may cause a 
drying rash (dermatitis). 
Chronic Effects: Long-term chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells) 
to leukemia. 
FIRST AID 
Eyes: Gently lift the eyelids md flush hnmediately and continuously with flooding amou:ou of water until t1aruported to an emetgcncy medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered 
skin, consult a physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air. Emergency personnel should protect against inhalation expoSUie. Provide CPR to support 
bteatmng or circulation as necessary. Keep awake and IIBllSport to a medical facility. 
Ingestion: Never &ive anything by mouth to an unconscious or convulsing person. If ingested, do not induce 11onuJing since aspiration may be 
fatal. Call a physicum immediately. 
After first aid, get appropriate In-plant, paramedic, or community medlcal support. 
Pbys!clan's Note: Evaluate chronic exposure with a CBC, peripheral smear, and reuculocyte count for signs of mye!otoxicity. Follow up any 
early indicatots of leukemia with a oone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposme. 
Acute management is primarily suwartive for CNS depression. 

tSecffonjtn[tSpttt;Ft~filil,{;1aiiflltlls'' _.l;P:tJlCeijur~:,''.H<<'-')z:<s,,2)·,"-,'J<,,<'<'WTMlHNi::::AnW~\c::::::, .. ·;:,:,,:',H:>):C:)t':.--.::'/H'> 
Spill/Leak: Design andprtJCtice a ben:zene spill control and counJermeasure plan iSCCP). Notify safety petscnnel, evacuate all unnecessary 
personnel:elirninate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eye 
contact. and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, dike far ahead of spill 
and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed conlractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a. RCRA Hazardous Waste (4(] CFR 261.33), Haza:rdous Waste No. U019 
Listed as a CERCLA Hazardous Substance• (40 CPR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg)[• per Clean Water Act, Sec. 307 (a), 

311 (bX4), 112; and per RCRA. Sec. 3001] 
SARA Extremely Hazardous Substanee (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deslgnatlons 
Listed as an Air Contaminant (29 CPR 1910.1000, Tables Z-1-A and Z-2) 

.::s·~tloll:i&;tS1tettA.tftU~Pte¢.til1n:pµ.~1\,tz:.\\T:,;tsf:\/i~xr~n,)r1rrttitY%<:,<~.:··E:1::·0'<tu:~.:.\r, i~-~·: __ !·=~1;:~·::·~ .. :,~~J;y):.:~~t:;\<:·~-1-i.:·~·i:·.·:1·:~::~t:~_:~:•:t\.··~~~-·::;·::.: 
Goggles: Wear prot.eetive eyegfasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and,. if neces
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-pMTifying respirators do not protect workers in ox:,gen-def1derJ atmospheres. 
Other: Weax imperviom gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concenlrations at least below the OSHA PELs 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at iis s_ource.(1°3! 
Safety Stations: Make available in !he work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Ne"cr wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove thls 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smokin , usin the toilet, or a 1 in cosmetics. 

Storage Requirements: Store in tightly closed containen in a cool, dry, well.ventilated area away from all heat and ignition sources and 
incompatible materials. Caution! BeJUen.e vapor may form uplosiYe mutures in air. To prevent statics-parks, electrically grnund and bond all 
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. When opening or closing 
benzene cont.ainers, use nonsparking tools. Keep file extinguishers readily available. 
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and 
dangers. Minimize all possible exposures to carcinogens. If fOSsible, substitute less toxic solvents for benzene; use this material with extreme 
caution and only if absolutely essential. Avoid vapor inhalauon and skin and eye contact. Use only with adequate ventilation and appropriate 
personal protective gear. Institute a respiratory protection program lhat includes regular training, maintenance, inspection. and evaluation. 
Designate regulal.cd areas of bem.ene use (s.ee legend in the box. below) and label benzene containers with "DANGER, CONTAINS BENZENE. 
CANCER HAZARD." 
0 ther Precautions: Provide preplacement and periodic medical exlllllinations with emphasis on a history of blood disel!SC or previous exposure. 

Transportation Data (49 CFR 172,101, .102) 
DOT Shipping Name: Benzene (benzol) IMO Shipping Name: Benzene 
DOT Hazard Cl~ Flammable liquid IMO Hazard Class: 3.2 
m ""o.: UNl 114 ID No.: UNll 14 
DOT Label: Flammable liquid IMO Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: II 
DOT Packaging Requirements: 173.119 

MSDS Colkctio11 Rcrerence!J: 1, 2, 12, 26, 73, 84-94, 100,101,103, 109, 124, 126, 127, 132,134,136,138, 139, 143 

DANGER 
BENZENE 

CANCER HAZARD 
FLAMMABLE-NO SMOKING 

AlTI11ORlZED PERSONNEL ONLY 
RESPIRATOR REQUIRED 

Prcp:ired by: MI Allison, BS; Industrial Hygiene Review: DJ Wilson, CilI; Medical Review: MJ Upfal, MD, MPH; Edlled by: JR Stuart, MS 

I Cq,:,ri&laC1990byGml.,,,P',iblW:ii,,a~ltzrf.....,,,,,.;.i...,.,,~,.;lh<>uld,opublisbo<'•pmn;..im;,pro1u1,i1od.Jiidp,,,,1:1u1atl:o,uii.bilityo!iof~ban,in(orlbopw.i.-'•P"'J"l"<" 
arc ,,..,,_,;iy tho p,,rcl><>or°u..pa,aibilily, Altb<,,ap .-m,,blc C'.ll'IOhu b<a,. l&b,,im lbop,,,pontic:orl.,C.,.dimfcmidiou. °'"1i=l'lll:,lbfma Cc,,po,.uiu,"'-"" w~, "'1UA co,cpacntaliom, a>!---, 
no re,pamllii!ily u iotl>o ....,..,..,7or.-.lilabilily cl O<l<b ;,,fmm,ic,,, t'orapfliwbololbopurcbuc,(1 irlomc!o4p,,,pcoo orforcm-i_,,.,,_ cir its,..., 
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Material Safety Data Sheet No. 317 

e1iP TOLUENE Genium Publishing Corporation (Revision D) 1145 Catalyn Street 
Schenectady, NY 12303-1836 USA Issued: August 1979 (518) 377-8855 GENlUM PUBLISHING CORP. Revised: Aoril 1986 

SECTION 1. MATERIAL "IDENTIFICATION\:· -: ., c::·,:c:: , .•.- ., 20 -.,, ;_:•_. " ·--

MbIEB.l&l..tlAME: TOLUENE HMIS 

~ afHER DESIGNATIONS: Methyl Benzene, Methyl Benzol, Phenylmethane, Toluol, 
H:2 
F:3 

C7Hg, CAS llO\O'i\.-&B-3 R:0 

MANUFACTURER/SUPPLIER: Available from many suppliers, including: 
PPE* 
*See sect 8 R 1 

Allied Corp., PO Box 2064R, Morristown, NJ 07960; Telephone: (201) 455-4400 I 3 
Ashland Chemical Co., Industrial Chemicals & Solvents Div., PO Box 2219, S 2 
Columbus, OH;Telephone: (614} 889-3844 K4 

SECTION 2. INGREDIENTS AND HAZARDS '•" ' % · HAZARD DATA 
Toluene ca 100 8-hrTLV: 100 ppm, or 

CH3 375 mg/m3• (Skin)o 

0 Man, Inhalation, TCLo: 
lOOppm: Psychotropic"** 

______________ N _____ 

* Current (1985-86) ACGlH TL V. The OSHA PEL is 200 pprn wilh an Rat, Oral, LD50: 5000 mg/kg 
acceptable ceiling concentration of300 ppm and an acceptable Rat, Inhalation, LCLo: 
maximum peak of 500 ppIIII 10 minutes. 4000 ppm/4 hrs. 

0 Skin designation indicates that toluene can be absorbed lhcough intaet Rabbit, Skin, lD50: 14 gm/kg 
skin and contribute to overall exposure. ------~-------------

*** Affects the mind. Human, Eye: 300 ppm 

SECTION 3. PHYSICAL DATA 
Boiling Pomt ... 231 "F (111 "C) Evaporation Rate (BuAc == 1) ... 2.24 
Vapor Pressure@20'C, mm Hg ... 22 Specific Gravity (H2O .. 1) ... 0.S66 
Water Solubility @ 2o·c, wt. % ... 0.05 Melting Point ... -139"F (-95'C) 
Vapor Density (Air"' 1) ... 3.14 Percent Volatile by Volume ... ca 100 

Molecular Weight ... 92.15 

Appearance and odor. Clear, colorless liquid wilh a characteristic aromatic odor. The odor is detectable to most individuals in . 
the range of 10 lo 15 ppm. Because olfactory fatigue occurs rapidly upon exposure lo toluene, odor is not a good warning 
property. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temp. I Flammability Limits In Air 

40'P (4.C) CC I 896"F (480-C) I %by Volume 1.27 7.1 
EXTlNGUlSH)NG MED] A: Carbon dioxide, dry chemical, alcohol foam. Do not use a solid stream of water because lhe stream 
will scatter and spread lhe fire. Use water spray lo cool tanks/containers !hat are exposed to frre and to disperse vapors, 
UNUSUAL FIREJRXPLOSION HAZARDS: This OSHA class JB flammable liquid is a dangerous fire hazard. It is a moderate fire 
hazard when exposed to oxidizers, heat, sparks, or open flame. Vapors are heavier than air and may travel a considerable 
distance to an ignition source and flash back. 
SPECIAL fIRE-FTGHfING PROCEDURES: Fire fighters should wear self-contained brealhing apparatus with full facepiece 
operated in a positive•pressure mode when fighting fires involving toluene. 

SECTI.ON 5. REACTIVITY•-·DATA·· -·-·,-.:_:<··':<;:;:,c:_.<;:,:•=: .. •,c,-c--•• - ':.::=::c-·, ... --.·-".❖❖ .-.•, •••• __ ... --··· ·- • -·· 
... '.'c • _ : ,, -- " :~'.-.:•=:.=~=• .. -•-•••' •~ ••••.-. , -. • _. ••, "> ·o •- • • • ' ' 

; 

CHEM]CAL 1NCOMPATIB1LIDES: Toluene is stable in closed containers at room temperature under normal storage and 
band1ing conditions. It does not undergo hazardous polymerization. This material is mcompatible with strong oxidizing 
agents, dinitrogen tetraoxide, silver perchlorate, tetranitromelhane, and uranium hexafluoride. Contact wilh these materials 
may cause fire or explosion. Nitric acid and toluene, especially in the presence of sulfuric acid, will produce nitrated 
compounds that are dangerously explosive. 

CONDlTIQNS TO A VOJP: A void exposure to sp8Iks, open flarne, hot surfaces, and all sources of heat and ignition. Toluene 
will attack some foJ'JllS of plastics, rubber, and coatings. Thermal decomposition or burning produces carbon dioxide and/or 
carbon monoxide. 

C<,i,yrlgbl O 1986 Oenlum l'ubluhlng ~•~on. 
/uly oamne,oiaJ "" c, 1cp,odu~tiou witoout Ibo publish<t':t permmicn ii !>'cb.il,(t,4, 



I 
No. 317 4/86 TOLUENE 

o ueneu; notcons er acarc1.D.Ogen y e , ,or . ~~=..u..i~LJ.>-bl,:.:,,,.;;: aporso lO uenem:aycause 
initation of the eyes, nose, upper respiratory tract, and skin. Exposure to 200 ppm for 8 hours causes mild fatigue, 
weakness, confusion, lacrimation (tearing) and paresthesia ( a sensation of prickling, tingling, or creeping on the skin that 
has no objective cause). Exposure to higher concentrations may cause headache, nausea, dizziness, dilated pupils, aod 
euphoria, and, in severe cases, may cause unconsciousness and death. The liquid is irritating to the eyes and skin. Contact 
with the eyes may cause transient corneal damage, conjunctiva! initation, and bums if not promptly removed. Repeated 
and/or prolonged contact with the skin may cause drying and cracking. It may be absorbed through the skin in toxic 
amounts .. Ingestion causes irritation of the gastrointestinal tract and may cause effects resembling those from inhalation of 
the vapor. Chronic overexposure to toluene may cause reversible kidney and liver injury. FIRST AID: EYE CONTACT: 
Immediately flush eyes, including under eyelids, with running water for at )east 15 minutes. Get medical attention if irritation 
persists.* SKIN CONTACI: Immediately flush skin (for atleast 15 minutes) while removing contaminated shoes and 
clothing. Wash exposed area with soap and water. Get medical attention if initation persists or if a large area has been 
exposed.* INHALATION: Remove victim to fresh air. Restore and/or support breathing as required. Keep victim warm and 
quiet. Get medical help.* INGESTION: Give victim 1 to 2 glasses of water or milk. Contact a poison control center. Do not 
induce vomiting unless directed to do so. Transport victim to a 1redical facility. Never give anything by mouth to a person 
who is unconscious or convulsing. * GET MEDICAL ASSISTANCE= In plant, paramedic, community, Get medical help 
for further treatment, observation. and support after fmt aid, if indicated. 

SPILULEAK: Notify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion~proof ventilation. Limit access to spill area to necessazy personnel only. Remove leaking containers to safe 
place if feasible. Cleanup personnel need protection against contact with liquid and inhalation of vapor (see sect 8). 
W ii STE DISPOSAL: Absorb small spills with paper towel or vermiculite. Contain large spills and collect if feasible, or 
absorb with vermiculite or sand. Place waste solvent or absorbent into closed containers for disposal using nonsparking 
tools. Liquid can be flushed with water to an open holding area for handling. Do not flush to sewer, watenhed, or waterway. 
COMMENTS: Place in suitable container for disposal by a licensed contnetor or burn in an approved incinerator. Consider 
reclaiming by distillation. Contaminated absorbent can be burled in a saniwry landfill. Follow all Federal, state, and local 
regulations. TLm 96: 100-10 ppm. Toluene is designated as a hazardous waste by the EPA. The EPA (RCRA) HW No. is 
U220 (40 CFR 261). The reportable quantity (RQ) is 1000 lbs/454 kg (40 CFR 117). 

,_ SECTION;S)SPECIAJJ.PROTECTIONJINFORMATlON·:.( .•• '>:.:,~ , .. , .. \. __ ;_: ;_:_: :.: .. _,_,-r X'>' ?f • •• .,_-, '}:' ./ 
Provide general and ice.al exhaust ventilation to meet TLV requirements. Ventilation fans and other electrical service must be 
noosparking.. and have an explosion-proof design. Exhaust hoods should have a face velocity of al lea.st 100 lfm (linear feet 
per minute) and be designed to capture heavy vapor. For emergency or noaroutine exposures where the TL V may be exceeded, 
use an organic chemical cattridge respirator if concentration is less than 200 ppm and an approved canister gas mask or self
contained breathing apparatus with full facepiece if concentration is greater th an 200 ppm. 
Safety glasses or splash goggles should be woro in all work areas. Neoprene gloves, apron, face shield, boots, and other 
appropriate protective clothing and equipment should be available and worn as necessary to prevent skin and eye contact. 
Remove contaminated ~lathing ~cdiatcly and do not wear it until it has been properly laundered. 

Eyewash stations and safety showers should be readily available in use and handling areas. 

Canta.cl lenses pose a special hazard; soft lenses may abootb irritants and all lenses concentrate them. 

.SECTION.9.,SPECIAU.,PRECAUTIONS:AND.COMMENTS:'/x--,:·t';'<>·-•>··o:·::·;_r-'·,'.;:"_;···_·':· \::<·_·-·<-· 
STPRAGE SEGREGATION: Store in a cool, dry, well-ventilated area away from oxidizing agents, heat, sparks, or open flame. 
Storage areas must :meet OSHA requirements for class 1B flammable liquids. Use metal safety cans for handling small amounts. 
Protect containers from physical damage. Use only with adequate ventilation. Avoid contact with eyes, skin, or clothing. Do 
not inhale or ingest Use caution when handling this compound because it can be absorbed through intact skin in toxic 
amounts. SPECIAL HANDLING/STORAGE: Ground and bond metal containers and equipment to prevent static sparks when 
making transfm. Do not smoke in use or storage areas. Use nonsparldng tools. ENGINEERING CONTROLS: Prcplacemcnt 
and periodic medical exams emphasizing the liver, kidneys, nervous system, lungs, heart, and blood should be provided, 
Workers exposed to concentrations greater than the action level {50 ppm) should be examined at least once a year. Use of 
alcohol can aggravate the toxic effects of toluene. 
COMMENTS: Emptied containers contain product residues. Handle accoroingly! 
Toluene is designated as a hazaidous substance by lhe EPA (40 CFR 116). DOT Classification: Flammable liquid. UN1294. 
Data Source s Code: 1-9 12, 16 20, 21 24 26, 34, 81, 82. CR 

udgemenlS as to the suitability orinfollfl"tlon herein ror pw,:h=r's purposes 
re noccssarily purchaser's responsibility. Then-/on:,, althou~ n:,asonable care 

Approvals 'r)-0·~'"""
o.s ~n ~ in u;,c pn:pantion of mcb ini:orrna1ion, Gcnfum Publishing ~!>fP-

• "e.:tlends no wananlles, makes no representations and lWWlld no rc,pon,iibtlily IIS 
to the accuruy or suitabi!U;y of S\lcll lnfomution for ,ppllcuion to pu~s 
l~l<:.Jl.d,,d pUJPOSCI Ot fer COM<qUU.cca of lb \lib. .. 

lndust. Hygiene/Safety 

Medical Re-view 

Copyright© April 1, 1986 
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Material Safety Data Sheet ~p No. 385 

from Genium's Reference Collection E'IHYL BENZENE Genium Publishing Corporation (Revision A) 1145 Catalyn Street 
Schenectady, NY 12303-1836 USA Issued: A~ust 1978 

(518) 377-8855 GENIUM PUBUSHING CORP, Revised: ovember 1988 

SECTION L',.,MATERIAL ,;::,IDENTIFICATION,: .. , <-~./- \iI: _,:. .. ::. 
. 

·:·27 ,-,"-:_.•••' -- ·• 

Material Name: ETHYL BENZENE 

~ Descrlptlon (Orlgin!Uses): Used as a solvent and as an intermediate in the production of styiene monomer. 

Other Deslgnatlons: Phenylethane; Ethylbenzol; C1H_,C/I_,; CAS No. 010041-4 NFPA 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemico.lweek HMIS 
Buyers' Guide (Geniumref. 73) for a list of suppliers. H 2 R 1 

F 3 I 3 
R 0 S 2 PPG• 
•see sect. 8 K4 

SECTION 2. INGREDJENTS-.AND HAZARDS '-.•: -... 
-· ,_ %·· EXPOSURE LIMITS·· 

Ethyl Benzene, CAS No. 0100-41-4 Ca 100 OSHAPELs 
8-Hr TWA: 100 ppm, 435 mg/ml 
15- Min STEL: 125 ppm, 545 mg/m1 

ACGIH TLVs, 1988-89 
TLV-TW A: 100 ppm, 435 mg/m] 
TL V-STEL: 125 ppm, 545 mg/m3 

Toxicity Data• 

•see NIOSH, RTECS (DA0700000), for additional data with references to Human, Inhalation, TC1.o: 100 ppm (8 Hrs) 
reproductive, irritative, and mutagenic effects. Rat, Oral, LD-ll>: 3500 mg/kg 

SECTION 3. PHYSICAL DATA-· _.,_. ,, ·, -.,-,• -· ·-

Bolling Point: 277°F (136"C) Molecular Weight: 106 Grams/Mole 
Melting Point: -139"F (-95"C) Solubility in Water (%): Slight 
Vapor Pressure: 7.1 Torrs at 68"F (20'C) Specific Gravity (~O = 1): 0.86258 at 77"F (25'C) 
Vapor Density (Air= 1): 3.7 
% VolatUe by Volume: Ca 100 

Appearance and Odor: A clear, colorless, flammable liquid; characteristic aromatic hydrocarbon odor. 

SECTION 4 ... FIRE .. AND EXPLOSION DAT A ",.,, ... +;.,,.+."o . -· •'ooo c,- ·- ... . ' -· ·-.- ... ,·, 

Flash Point and Method: 64 °F ( 18 "C) CC I Autoignition Temperature: 810"F (432.22°C) ILEL: l%V/V IUEL: 6.7% v/v 

Extinguishing Medla: Use foam, dry chemical, or carbon dioxide lo put out ethyl benzene fires. A water spray may be ineffective in ex-
tinguishing the fire, because it can scatter and spread the burning liquid. Use water spray to cool fire-exposed containers of ethyl benzene, to 
disperse ethyl benzene vapor, and lo protect personnel attempting lo stop an ethyl benzene leak. Unusual Fire or Explosion Hazards: This 
liquid can readily form explosive vapor-air mixtures, especially when heated. Ethyl benzene vaPor is heavier than air and may travel a con-
sidcrable distance to a low-lying source of ignition and flash back to its origin. Special Fire-fighting Procedures: Wear a self-contained 
breathing apparatus (SCBA) with a full facepicce operated in the pressure-demand or positive-pressure mode . 

SECTION 5. • REACTIVITY • DATA 
,. .. .. , .. ·- ·---.. 
.~ "a--:•• . ' -· . ~ -~ ,:- ·' ' ., --- ., 

StabllityJPolymerlzatlon: Ethyl benzene is stable in closed containers during routine operations. Hazardous polymerization cannot occur. 
Chemical Incompatlbllltles: Hazardous chemical reactions can occur between ethyl benzene and strong oxidizing agents, acids, ammonia, 
and bases. Conditions to Avoid: Avoid any exposure to sources of ignition such as heat, sparks, open flame, and lighted tobacco products, 
etc., and to incompatible chemicals. Use caution when entering confined spaces, particularly low-lying areas where explosive concentrations 
of ethyl benzene vapor may be present Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod-
ucts or Decomposition: Thermal-m!.idative degradation can include toxic gases such as carbon :monoxide and/or aromatic hydrocarbon gases. 

SECTION 6. HEALTH HAZARD'INFORMATION :· :· .. '~ .... -·- ·-. .. -. . . 

Carcinogenicity: Ethyl benzene is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: Ethyl benzene vapor is severely irritating to the eyes and to the mucous membranes of the respiratory system. Sus-
tained inhalation of excessive levels can cause depression of the central nervous system (CNS) characterized by dizziness, headache, 
narcosis, and coma. Skin contact with liquid ethyl benzene causes irritation; dermatitis and defatting can also develop. The acute oral toxicity 
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even a small amount into the lungs can 
result in extensive edema (lungs filled with fluid) and hemonhaging of the lung tissue. No systemic effects are expected at the levels that 
produce pronounced, unignorable, disagreeable skin and eye irritation. The TL Vs cited in section 2 are set to prevent this intolerable 
irritation, Medical Conditions Aggravated by Long-Tenn Exposure: None reported. Target Organs: Skin, eyes, respiratory system, and 
CNS. Primary Entry: Inhalation, skin contact Acute Effects: Irritation of the skin, eyes, and respiratory system. Also, cardiac-rhythm dis-
turbance due to sensitization; acute bronchitis, bronchospasm, pulmonary and laryngeal edema; euphoria; headache; giddiness; dizziness; 
and incoordination, as well as possible depression; confusion; and coma. Chronic Effects: None reported. First Aid: Eyes. Immediately 
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flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse 
lhe affected area with plenty of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or 
support his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Unlikely. Should 
this type of exposure occur, the aspiration hazard must be considered. Do not induce vomiting unless directed to do so by a physician. To 
prevent aspiration by spontaneous vomiting, keep the victim's head low (between his or her knees). Get medical help (In plant, para
medic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and support after first aid. Note 
to Physician: Professional judgment is required as to whether or not to induce vomiting because of the possibility of aspiration. A gastric 
lavage may be administered, followed by saline catharsis, if this procedure is appropriate to the specific incident. Monitor cardiac and 
pulmonary functions. 

I SECTION 7. SPILL, LEAK, AND DISPOSAL< .. PROCEDURES --------------------Sp Ill/ Le a k: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate 
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explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor 
(see sect. 8). Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking 
tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulalions. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 SubpartZ). 
EPA Designations (40 CFR 302.4) 
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CW A),§§ 311 (b) (4) and 300 (a). 

SECTION 8. SPECIAL. PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow 
OSHA eye- and face-protection regulations (29 CPR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium reference 88 
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). 
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying 
respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to 
prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-proof 
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local 
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. 
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, 
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contactlenses pose a special 
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contami
nated clothing and launder it before wearing it again; clean this material from shoes and equipment. Comments: Practice good personal 
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. 
Keep it off your clothing and equipment Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not 
eat, drink, or smoke in any work area. Do not inhale ethyl benzene vapor. 

SECTION 9.' SPECIAL .PRECAUTIONS' ANff'.COMMENTS •• 
Storage/Segregation: Store ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and 
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is 
recommended for large quantities of ethyl benzene. Isolate bulk storage areas from acute fire hazards. Engineering Controls: Make sure 
all engineering systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground 
and bond all containers, pipelines, etc., used in shipping, transferring, reacting, production, and sampling operations. Other: Use safety 
cans for transferring small amounts of ethyl benzene. 

Transportation Data (49 CFR 172.101-2) 

DOT Shipping Name: Ethyl Benzene 
DOT Hazard Class: Flammable Liquid 
ID No. UN1175 
DOT Label: Flammable Liquid 
DOT Packaging Exceptions: 49 CFR 173.118 
DOT Packaging Requirements: 49 CPR 173.119 

IMO Shipping Name: Ethylbenzene 
IMO Hazard Class: 3.2 
IMO Label: Flammable Liquid 
IMDG Packaging Group: II 

References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122. 

Judgments as to the> suitability of information herein for purchaser's purposes arc Prepared by pJ Igoe, BS 
DCCC!lsarily putchaser's icsponsibility. Therefore, allhoug,h reasonable care has 1--------------------------I 
been taken Jn Lhe pre para.lion of such information, Gcnium Publishing COIJ>. Industrial Hygiene Re view: DJ w ii son, cm 
e,;tends no warranties, makes no ropresentaLions and assumes no responsibility 
as to Lhc accuracy or suitability of such iufonnation for application to 
purchaser's intended purposes or for consequences of its use. 1 Medical Review: W Silverman, JvlD 
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Material Safety Data Sheet ~p No. 318 
From Genium's Reference Collection XYLENE (Mixed Isomen;) Genium Publishing Coq,oration (Revision D) 1145 Cata.I~ Street 

Schenectady, NY 1 303-1836 USA Issued: November 1980 
(518} 377-8855 GENIUII PUBLISHING CORP. Revised: August 1988 

SECTION·-1<~,MATERIAL· ,,IDE-N'rIFICATION---• . .-... '.,:-.~ .. :-:i-.:·-:,-,-·,,:.,h,r .;·.,.·. 
1111!-- ' -· ~- - ··---! -·-. -:• ... -... ~,··· .... :,.~• • ·- : - -·:---I~--;./~- _:! .-.- ~ : ·: --t-~fc_,:~ ·.-:.<26 

Material Name: XYLENE (Mixed Isomers) 

~ Description (Origin/Uses): Used as a raw mat.erlal for the production ofbenzoic acid, phthalic anhydride, isophthalic 
and terephthalic acids and their dimethyl cst.ers in the manufacture of p-0lyester fiben; in sterilizing catgut; with 
Canadian balsam as oil-immersion in microscopy; and a.s a cleaning agent in microscopic techniques. 
Other Designations: Dimethylbenzene; Xylol; C,H 0 ; CAS No. 1330-20--7 NFPA 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of 1he Chemicalweek HMJS 
Buyers' Guide (Gen!um ref. 73) for a list of supplie:rs. H 2 R 1 Comments~ Although there are three different isome-cs of xylene (ortlro, meta, and para}. the health and physical F 3 I 3 hazards of all three isomers are very similar. This MSDS is written for a xylene mixture of all tlm:e isomers, R 0 
which is usually commercial xylene. PPG* s 2 

*See sect. 8 K 3 
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 

Xylene (Mixed Isomers), CAS No.1330-20-7* •• IDLH ... Level; 1000 ppm 

*o--Xylene, CAS No. 0095-47-6 OSHA PEL 
m-Xylene, CAS No. 0108-38-3 8-HrTW A: 100 ppm, 435 mg/m3 

p-Xylene, CAS No. 0106-42-3 ACGIH TLVs, 1987-88 
""Check with your supplier to determine if there are additions, contaminants, or TL V-1W A: 100 ppm. 435 mg/m3 
impurities (such as benzene) that are present in reportable quantities per TL V-STEL: 150 ppm, 655 mg/ml 

29 CFR 1910. 
Toxlcity Data•••• ·~1nunediately dangerous to life and health. 

• 0 • See NIOSH, RTECS (No. ZE2100000}, for additional data with references 
Human, Inhalation, TC1.o: 200 ppm 
Man, Inhalation. LCoo°: 10000 ppm/6 Hrs 

to reproductive, irritative, and mutagenic effects. Rat, Oral, LO~ 43 mg/kg 

SECTION.3. PHYSICAL-.DATAt{''-,:~ . ..:,•.-., .. :.-... ,,::._,_·.: ·_ ·)·· ,:,. =.-.. -.·- ·t ' .. ~~- .; . ·=-··.:.:-.:: ·- ' 
. •. . -· . .. : ... ·:,:• :C~ ,_.-;_~ -5~-~; ... ;;, 

Bolling Point: 275"F to 293"F (135"C to 145"C)• Water Solubility(%): Insoluble 
Melting Point: -13"F (-25"C} Molecular Weight: 106 Grams/Mole 
Evaporation Rate: 0.6 Relative to BuAc .. 1 % Volatile by Volume: Ca 100 
Specific Gravity (HzO = 1): 0.86 Vapor Pressure: 7 to 9 Tom at 68"F (20"C) 

Vap_or Density (Air = 1): 3.7 

Appearance and Odor: A clear liquid; aromatic bydrocaiboo odor. 

*Materials with wider and narrower boiling ranges arc commercially available. 

SECTION.•'4~,:FJRE;AND·EXPl.nSJON!..DA TA.<-:.-·.:··,; .... · >:·/'·· ·-'.·--<:: 1°.f'JWtt:K lJP:Ptt:K 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
81 'F to 90"F (27"C to 32"C) 867"F (464"C) % by Volume 1% 1% 

Extlngulsb Ing Media: Use foam, dry chemical, or carbon dioxide. Use water sp:rays to reduce the :rate of burning and to cool containers. 

Unusual Fire or Explosion Hazards: Xylene vapor is heavier than air and may travel a considerable distance to a low-lying source of 
ignition and flash baek. • 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the p:ressurc-
demand or positive-pressure mode. 

• SE CTION::5_; REA fYflVITY'l1:AT'-4-ft/%):5·A¥ti:+J<:: </t-,-,'.::- :• --,·· •. • -·i=, .• :?f • /-'-,.: ,. ... -. .:~ ':..··?=~:t::-··"' ,. .· 

Xylene is stable iD closed containers during routine operations. It docs not undergo hazardous polymerization. 

Chemical Incompatlbllltles: This material may react dangerously with strong oxidizers. 

Condltlons to Avoid: Avoid any exposu:re to solll'CCS of ignilion and to strong oxidizers. . 
Hazardous Products of Decomposltlon: Carbon monoxide (CO) may be evolved during xylene fires. 
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Material Safety Data Sheets Collection: 

Sheet No. 5 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Chromic Acid and Chromates 

Issued: 10/77 Revision: C, 7/91 

::'.Stilitfoii]"i-\-NlaterfuftdiirititicafJoh;i'i:rn=L7r:t{t&;>\UOWf@'h{J'Y:?n?,ik\;dH.#M(.'.::t/·:·iL:•:@Wt}1'.+i:'·'·'i:.·······'·--.\i.)L\T\:i·?•-·.?-·._.;.;.1•··.:;_··:s:-<~q,:· 
Chromic Acid (CrO3) Description: Produced by roasting chromite ore with alkali or lime, leaching with calcium oxide, R 1 NFPA 
crystallizing the chromate or dichromate, and then treating it with ao excess of sulfuric acid. Used in ceramic glazes, I 4 ~ 
colored glass, dyes, batteries, explosives, water treatment, wood treatment and preservatives, refractories, copper strip- S 3* 0 
ping, aluminum anodizing, photomechanical processing, chromium metal plating, purifying oil and acetylene, hardening K 0 3 1 
microscopic preparations, and manufacturing chromated copper arsenate; and as a corrosion inhibitor, a catalyst, an • Percutaneous X 
oxidizing agent in organic chemistry. and an etchant for plastics. (broken skin) 
Other Designations: CAS No. 1333-82-0; chromic acid; chromic acid, solid (DOT); chromium anhydride; chromium (VI) oxide; HMIS 
chromium trioxide; chromium (6+) trioxide; monochromium trioxide; puratronic chromium trioxide, Chromic acid is the commonly used ~ ~ 
name, although true chromic acid (CrHp,., CAS No. 7738-94-5) cannot be isolated from solution. Chromic acid and chromates R 1 
(as Cr03, CAS No. 7440-47-3). •• t 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' GuideC13> for a suppliers list. f ~G · 8 
Caution: A powerful oxidizer, chromic acid may explode on contact with reducing agents and cause ignition on contact with organic ec. 
materials. This poison and human carcinogen is corrosive to skin and irritating to mucous membranes. Eye contact may cause permanent 
blindness. 

fai.¢4{1§iiti~~~:µq'.gt.~1~ts,l;;fµ.~'\f1.c'.cµpatiµijfilf.F'f~p§sdtMJ!Mr#!~s:~Wij:t@1W@}.~:i~iHMMsWfMiWii~f@~~j~@[i(Mffiii:i~:W,1iitl}t::;:~:n@H~lW!tt:~1.i;;J;::·~ 
Chromic acid, 99% Cr03 
1990 OSHA PEL 
Ceiling: 0.1 mg(Cr03)/m3 

1985-86 Toxicity Data• 

1987 IDLH Level 
30mg/m3 

1990-91 ACGIH TLVs 
TWA: 0.05 mg(Cr}'m3 

Ceiling: 0.1 mg/m 
Rat, oral, LD~0:._80 mg/kg 
Mouse, oral, LLJ30: 127 mg/kg 
Human, inhalation, TCLo: exposed continuously to 110 µg over 3 years. Toxic 

1990 NIOSH REL effects include tumongenic (carcinogenic by RTECS criteria); sense 
TWA: 0.025 mg(Cr(V1))/m3 organs and special senses (olfaction tumors}; lungs, thorax, or respiration 
Ceiling: 0.05 mg/m3/15 min (Cr(VI)) (tumors). 

Dog, subcutaneous, LD1.o: 330 mg/kg 
* See NIOSH RTECS GB6650000 for additional mutative re roductive toxicit and t;,;;;u.;;cm""o,,,ri..,,ei,i,n,,,,ic,,,,da,.,,.,ta,.,.. ===================-l 

Bolling Point: Decomposes at 482 "F (250 "C) to Crp3 + 0 2 peel ic rav1ty: . Appearance and dor: ark, purphs -red, pns-
Melting Point: 385 'F (196 "C) Water Solubility: Soluble rnatic, deliquescent (absorbs all moisture from air) 
Molecular Weight: 99.98 Heat of Fusion: 37 .7 cal/g crystals, or a granular powder with no detectable 

to chromic acid (CAS No. 1333-82-0). odor. 

Flash Point: None reported Autoignition Temperature: None reported LEL: None reported UEL: None re orted 
Extinguishing Media: Chromic acid is noncombustible, but accelerates burning of combustibles (wood, paper, oil). For sm.all fires, use only 
water, not dry chemical, carbon dioxide (CO2), or halon. 
Unusual Fire or Explosion Hazards: A powerful oxidizer, chromic acid ignites on contact with acetic acid and alcohol. It may react rapidly 
enough with organic materials to ca use ignition. Containers may explode if involved in fire. 
Special Fire-flghUng Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Cool fire-exposed containers with flooding 
amounts of water since the decomposing material may form a hot, viscous foam that can cause containers to rupture and explode. Use caution! 
For large fires, flood area from a safe distance, and cool containers from the side with a water spray until after fire is well out. If possible without 
risk, move containers. Stay away from ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose holder. Be aware of 
runoff from fire control methods. Do not release to sewers or wateIWays. 

Stability/Polymerization: Chromic acid is generally stable at room temperature in closed containers undernorrnal storage and handling 
conditions. Hazardous polymerization cannot occur. 
Chemlcallncompatibllltles: This material is incompatible with acetic acid, acetic anhydride, acetone, alcohols, alkali metals, ammonia, arsenic, 
anthracene, benzene, bromine penta fluorine, bulyric acid, camphor, chromous sulfide, diethyl ether.glycerol, hydrogen sulfide, methyl alcohol, 
naphthalene, peroxyformic acid, phosphorus, potassium hexacyanoferrate, pyridine, selenium, sodium, and turpentine. Chromic acid ignites ethyl 
alcohol and many hydrocarbons. • 
Conditions to A void: Avoid excess heat and contact with combustible or organic materials. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of chromic acid can produce carbon dioxide, smoke, and irritating 
toxic fumes. 

Carcinogenicity: The IARC and NTP list chromic ac~j and other forms of hexavalent (VI) chromium as human carcinogens. 
Summary of Risks: Chromic acid is a poison and a powerful irritant to skin, eyes, and respiratory tract. Skin or lung sensitization (allergic 
reactions} may occur. Exposure can cause dermatitis (skin rash), asthma, pulmonary edema (fluid in lungs), kidney damage, a "chrome hole," or a 
perforation of the nasal septum (tissue between nostrils). 
Medical Conditions Aggravated by Long-Term Exposure: Any chronic lung or skin condition. 
Target Organs: Skin, respiratory tract (including nose, throat, airways, and lungs), and kidney. 
Primary Entry·Routes: Eyes, skin contact, inhalation, and ingestion. 
Acute Effects: Inhalation may cause irritation or burning of nose, throat, and air passages, cough, wheezing, and shortness of breath. Higher 
exposures may cause pulmonary edema (fluid in lungs). Skin exposure may cause dermatitis (skin rash), irritation, burning, itching, redness, and 
ulceration (skin destruction) which may penetrate. Eye contact can cause irritation, burning, lacrimation (watering), loss of sight and permanent 
blindness if not removed quickly. 
Chronic Effects: Chronic inhalation of excessive levels may cause epistaxis (nosebleed}, "chrome holes," nasal congestion, tooth enamel erosion, 
chest pain, asthma (via allergic sensitization), bronchitis, or respiratory tract cancer. Chronic eye exposure may cause conjunctivitis. Skin contact 

Con1inue on =z page 
Cq,)'rigbl O 1991 OeolumPllbti!hing Coqxntioa. 
Any eotmn<J<W use otfcpoduoUoo w!Ulout Ille publW>et's ptlill~loo Is proofo!t<d, 
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.''.SEC.TIO N-6hHEAETH❖·HAZARD':TNFdR·MATION~,'':X,>,,,,,qrHrft:t''+\:,T</'·>>····''-··, __ :_·,,·,·\-.. ·,,.;_•··.•· ,(·'··· '·•.• ,,::,,.,•· 
Xylene is not listed as a carcinogen by the IARC, NTP, or OSHA. 
Summary of Risks: Liquid xylene is a skin irritant and causes erythema, dryness, and defatting; prolonged contact may cause 
blistering. Inhaling xylene can depress the central nervous system (CNS), and ingesting it can result in gastrointestinal disturbancej and 
possibly hcmatemcsis (vomiting blood). Effects on the eyes, kidneys, liver, lungs, and the CNS' are also reported. Medical Conditions 
Aggravated by Long-Term Exposure: Problems with eyes, skin, central nervous system, kidneys, and liver may be worsened by 
exposure to xylene. Target Organs: CNS, eyes, gastrointestinal tract, blood, liver, kidneys, skin. Primary Entry: Inhalation, 
skin contacUabsorption. Acute Effects: Dizziness; excitement; drowsiness; incoordination; staggering gait; irritation of eyes, nose, 
and throat; corneal vacuolization; anorexia; nausea; vomiting; abdominal pain; and dermatitis. Chronic Effects: Reversible eye 
damage, headache, loss of appetite, nervousness, pale skin, and skin rash. 
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at 
least 15 minutes. Skin. Immediately wash the affected area with soap and water. Inhalation. Remove the exposed person to fresh 
air; restore and/or support his or her breathing as needed. Have a trained person administer oxygen. Ingestion. Never give anything 
by mouth to someone who is unconscious or.convulsing. Vomiting may occur spontaneously, but do not induce it. If vomiting should 
occur, keep exposed person's head below his or her hips to prevent aspiration (breathing the liquid xylene into the lungs). Severe 
hemorrhagic pneumonitis with grave, possibly fatal, pulmonary injury can occur from aspiring very small quantities of xylene. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. If exposure Is severe, I hospitllizatlon for at least 72 hours with careful monitoring for delayed onset of pulmonary edema ls 
recommended. 
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Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all sources of ignition immediately. Cleanup personnel need 
protection against contact with and inhalation of xylene vapor (see sect. 8). Contain large spills aod collect waste or absorb it with an inert 
material such as sand, earth, or vermiculite. Use nonspark.ing tools to place waste liquid or absorbent into closable containers for disposal. 
Keep waste out of sewers, watersheds, and waterways. 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local 
regulations. 
OSHA Deslgnatlons 
Air Contaminant (29 CFR 1910.1000 SubpartZ) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U239 
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CWA), section 311 (b) (9) 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a 
supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH
approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use concentrations and/or the exposure limits 
cited in section 2. Follow OSHA respiratorreguJations (29 CFR 1910.134). For emergency or nonroutine use (leaks or cleaning reactor 
vessels and storage tanks), wear an SCBA with a full facepicce operated in the pressure-demand or positive-pressure mode. Warn Ing: Air
purifying respirators will ,wt protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, apro□ s, gaunt1ets, 
etc., as required by the specifics of the work operation to prevent prolonged or repeated skin contaet with xylene. Ventilation: Install 
and operate general and local maximum, explosion-proof ventilation systems powerful enough to maintain airborne levels of xylene 
below the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of xylene into 
general work. areas by eliminating it at its source. Consult the latest edition of Genium reference 103 for detailed recommendations. 
Safety Stations: Make eyewash stations, safety/quick-drench showers, and washing facilities available in areas of use and handling, 
Con tam lnated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Do 
not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean xylene from shoes 
and equipment. Comments; Practice good personal hygiene; always wash thoroughly a[ter using this material. Keep iL off of your 
clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do nol ea[, drink, or 
smoke in any work area. Do not inhale xylene vapor. 

I -?··s'.Eitiil'cJrt'''.9':i''SPEC'I@]'.WPiUtttXtJtttt'oNs:WNDJC6;NltM'J£NJrS:.'W:''':!''.''''::''"':''''''''~>?f:('''fi'<''''"?'''.'''''.5?'''''.::">'-"';-
Storage/S egre ga tlon: Store xylene in a cool, dry, well-ventilated area away from sources of ignition and strong oxidizers. Protect 
containers from physical damage. 

I 
I 
I 
I 
I 

Special Handling/Storage: Make sure all engineering systems (production, transportation) are of maximum explosion-proof design. 
Ground and bond all containers, pipelines, etc., used in shipping, transferring, reacting, producing, and sampling operations. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Xylene 
DOT ID No. UN1307 

References: 1, 2, 12, 73, 84-94, 100, 103. 

DOT Label: Flammable Liquid 
DOT Hazard Class: Flammable Liquid 

IMO Lat-el: Flammable Liquid 
IMO Class: 3.2 or3.3 

Judgments as to Ulc suitability ofinformation herein for pun:haser's purposes am Prepared by pJ Igoe, BS 
necessarily purch=r'• responsibility. Therefore, allhotJgh reasonable care has 1-------------------------I 
been taken \n \he im:pantiou Pf ~uch lufonnaliou, Gcuium Publi~hing Corp. Industrial Hygiene Review: DJ Wilson, CIH 
cxten<b no warranties, malccs no n:prcunWion.s and assumes no responsibility 
as lo the accuracy or mitability of sw:h infonna:tion for applic:uioa 1,:, 
pun:ha1cr'1 in ten~ purpo- or for co,ueq~ncca of its we. 3 Medical Review: MJ Hardies, MD 

C"P}'Tl1hl C 19llll Ornlwn l'ubll>llq Corponlloo. 
/uJy l'Omme:rclll u.e or JCfl'odu<IIOQ witlioul lhc p.,blt.,l,cr'• p<rmi,IJa, b l"oblb!tcd. 
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can cause irritant or allergic contact dennatitis, or skin ulceration. Chronic systemic absorption could cause liver or kidney damage. ISTAID 

s: Gently lift the eyelids and flush immediately and continuously with floodin~ amounts of water until transported to an emergency medical 
ility. Do not let victim rub eyes or keep them tightly shut. Consult a physician unmediately. 

Skin~ Rinse with flooding amounts of water for at least 15 min, and wash with a gentle soap. Promptly remove contaminated clothing. For lness, blistering, or persistent irritation, consult a physician. 
alatlon: Remove exposed person to fresh air and support breathin as needed. 
estlon: Never give anything by mouth to an unconscious or convuYsing person. If in~ested, have that conscious person drink 1 to 2 glasses of 
ter. Do not induce vomiting since this worsens the victim's condition. Do not neutralize this acid. 

After first aid, get appropriate in-plant, paramedic, or community medical support. l e to Physicians: After decontamination and neutralization, treatment of acid bums is similar to that of thennal bums, although bullae and 
se necrotic tissue should be debrided. U~ate tetanus status, For severe acid burns, fluid resuscitation is critical to vrevent mortality from 
ovo!emia and renal failure. Monilor serial vital signs, urine output, elect!'.olyles, blood count. and urinalysis as climcally indicated. Neuro

vasculat compromise distal to a circumferential extremity bum may require escharotomy or fasciotomy. For inhalation exposures lo acids, a 
CXR, EKG, ABGs, PFTs, SMA, and CBC may aid in treatment. Evaluate and treat as indicated for reactive airways, ufper airway obstruction and l cardiogenic pulmonary edema (possibly delayed onset). Although literature documentation is inadequate, a burst o steroids may help prevent 

elopment of se.<Juelae such as reactive airways dysfunction syndrome or bronchilitis obliterans. For ocular exposures to acids, ensure adequate 
ontamination, Determination of pH may be helpful. A Morgan Lens0 and topical anesthesia may aid in irrigation. Perform tluorescein staming 

and slit lamp evaluation and consult an opthamalogist. Antibiotic ointments, mydriatie/cycloplegics, topical corticosteroids (after epithelial 
recovery), patching, and _possibly anterior chamber paracentesis may be indicated depending on clinical presentation. Acutely and m follow-up, 

luate as indicated for mtraocular pressure, lacrim.al and lid funclion, corneal integrity and infection. Urinary chromium is of questionable value. 

{ ...... :·tiunlMJSpillhlwak:Wan.d,\OisnmiahBr@JffiJt:r.es&famtMi'·:~f.#Ht:1,@iqmhtmi&@:rnn#t,:\:-•rt::•='J:•!>1-~;,,n"";;.,,.j.nf•,:•"f-,:•::•i•n·•,•i·'Jdwn-~=i:ti-:;,m/: 
SpUI/Leak: Notify safety personnel and evacuate all unnecessary personnel. Cleanu-p personnel should protect against dust inhalation and eye l tacL Do not handle broken packages unless wearing appropriate personal protective equipment. Keep combustibles (wood, paper, etc.) away 

m spilled material. Whenever possible, use wet cleanu methods; if not, use vacuum cleanup. Remove spills immediately to prevent dust 
persion. For a water spill, neutralize with agricultural fime, crushed limestone, or sodium bicarbonate. For a land spill, dig a pit, pond, or lagoon 
contain material. If time permits, seal these with an impermeable, flexible membrane liner. Dike surface flow with soil, sand or foamed 

concrete. Follow applicable OSHA regulations (29 CFR 1910.120). f ironmental Transport: If allowed contact with soil, chromic acid, solid, lowers pH and may leach into water sources, causing an effect 
lar to acid rain's on water sources. This material's carcinogenicity makes it hazardous to the environment in its hexavalent state. 
lronmental Degradadon: The recommended disposal means are xeducti.on, precipitation, or ion exchange. Landfill disposal is not recom

mended since it raises soil acidity. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, slate, and local regulations. IA Designations 

ted as a RCRA Hazardous Waste (40 CFR 261.22): Corrosive waste • 
RA Hazardous Waste (40 CFR 261.33): Not liste<l 

I 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity {RQ): 10 lb (4.54 kg) [*per Clean Water Act, Sec. 31 I (b)(4)]t 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

• IRA Toxic Chemical (40 CFR 372.65): Not listed 
HA Designations 

' ted as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2) 
' t Chromic acid (CAS No. 7738-94-5) is listed. 

ggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
spirator: Seek professional advice prior to respirator selection and use, Follow OSHA respirator regulations (29 CFR 1910.134) and, if 

necessary, wear a NIOSH-approved respirator. For 0.5-g/nt' concentrations (if not fumes), use any dust and mis.t respirator except single-use and 
, It.er-mask respirators. For 1.25-~/m3 concentrations, use any powered air-purifying respirator with a high~efficiency particulate filter. For 
1 •m/m3 concentrations, use any air-purifying full facepiece respirator with a high-efficiency particulate filter. For 30-g/m3 concentrations, use 

supplied air respirator with a full facepiece and operated in a pressure-demand or other positive-pressure mode. All concentrations may 
I re uire eye protection. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air

purifYint respirators do not protect workers in oxygen-deficient armospheres. 

n~lla_tlo~: Provide ge~eral,and local ventilati?n syst:=:ms 19 m~intain airborne concentra!ion~ bel?w occupational exposure levels. Local exhaust 
; ler: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 

• t1lation 1s preferred smce 1t prevents contanunant dispersion mto work area by controlhng 1t at 1ts source.1101> 
, afety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 

Contaminated Equipment: Contact lenses may minimize or worsen eye injuries. In some cases, soft lenses can actually protect eyes, not worsen 

Eeal damage, due to strong chemicals. In other cases, chemical entrapment is presumed a possible hazard. Since contact lens use in indusu:y is 
troversial, establish your oYm policy. Remove this material from your shoes and equipment. Launder contaminated clothing before wearing: 
mments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 

smoking, using the toilet, or applying cosmetics. 

·:~·:Honitfrhl~1i~cfaLlffi~a1:1®iis1~iia1wom.ffe4nfs#r 
rage Requirements: Store in glass bottles, cans, or drums. Protect against physical damage. Separate from combustible, organic, or other 

easily oxidizable materials. Protect from excess moisture which could cause containers to rusL Do not store on wooden floors. Store away from 
foodstuffs and flammable liquids and solids. l i:-Ineerlng Controls: Avoid dust inhalation and skin or eye contact. Institute a ~spiratory protection program that includes regular training, 

mtenance, inspection, and evaluation. Practice good housekeeping procedures. 
her Precautions: Institute preplacement and periodic medical exams of exposed workers with attention to the skin and respiratory tracL 

Consider preplacement and periodic chest radiographs. 

I TransJ!ortatlon Data (49 CFR 172.101 .102) 
T Shlpplng Name: Chromic acid, solid IMO Shipping Name: Chromium trioxide, anhydrous 
T Hazard Class: Oxidizer IMO Hazard Class: 5.1 
No.: NA1463 ID No,: UN1463 

DOT Label: Oxidizer IMO Label: Oxidizer, Corrosive 
T Packaging Exceptions: 173.153 IMDG Packaging Group: 1I 
T Packaging Requirements: 173,164 

1 DS Collection References: 26, 33, 73, 35,100,101,103,124,126,127,132,133,136, 138, 139,140,143,142,145,143,159 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuan, MS l 

l yrlght C 19'1 l l>J Omlu,,nPub\bliin1 O,,p:,,-,.tio,:,. hr/ ca=m.lal U.•<>U•pt<>duol!0<1.willl<>11tlh~p1>bli.sbct',pcrmi>slmt.proln'b;i,,d.Jud1mcn1>.u1<>~ •uiu.bll\1;t <>{lni'onmlionbo,oln 11'1 lbopmtlwo{, f"JP<>I"" 
aecenarily Ibo pur<ilud• r"-'PO"'!l:lility. All.b,:,,gb ,...,.,.bl a cuobu b-Uken In llloprep1ml011 ohucb. iDf=llcn, OoniumPubli>hing C«p<ll'1lion oxi.:cdonoWlfRllilu, - oorcprnon111iom Qld u,umos 
c,p<xaib~lty U IO I.be 1«:uneyo,: suitability ohu<h infamallon rmawlio•llon lo Ibo pllfcl>Ua's ln!mdedpurpooe C,.- (oroo .. eq .. DCOSoCilollK. ' 
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Material Safety Data Sheet No. 182 

Genium Publishing Corporation ~p CHRONIIUM (III) OXIDE 1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8855 -G.E!IIUM PUBLISHING CORP. Issued: Anril 1986 
" SECTION"ltMATERIAL:IDENfIFICATION't:rwi,':'\J)//f/D:'fr:i{{:'f ::'_ ::y-:-:,:_ ·::· ·-· i/,,,-:,-·-:::::..:,y•·;-'. '"//::,"{:,::,:. -·-··'-'""''''','0.0-,,· 

MATERIAL NAME: CHROMIUM (Ill) OXIDE HMIS 0 H Chronic 
Qll:IBR DESIQNADQNS:: Chrome Oxide, Chromic Oxide, Chromium Sesquioxide, FO 
Cr2~, CAS #1308-38-9 R 0 

PPE* NotFound 
MAl::H.lF ACii.JRERIS.UEELlEB: A vailablc from several suppliers, incluoing: •~.sea.g 
Ciba-Geigy Corp., Plastics, Pigments, and Additives Division, Three Skyline Drive, Hawthorne, NY 10532; 
Telephone: (914) 347-4700, 

''''''SECTION--2?1NGREDIENTS'\i\ND:=HAZARDSh:,,4\r,_:,,.f/t:ft%: 1r:X-<,·' ·':/.HAZARD DATA···?···--··r::r· 
Chromium (Ill) Oxide, CrzO.,, CAS #1308-38-9 >99 ACGIH1LV, 8-hrTWA: 

0.5 mg/m3• 

--------------------
OSHA PEL, 8-hrlWA: 
1 mg/m~"'* 

• Current (1985-86) ACGIH TLV for chromium (III) Compounds, as Cr . 

** Current OSHA PEL for chromium metal and insoluble salts, as Cr. 

SECTION 3. PHYSICAL DATA·.:- :roooo, ~ .'f~·:: -:•::.,· ·; 

Boiling Point ... 7232'F (4000'C) Vapor Pressure@25"C ... Negligible 
Melting Point ... 4415'F (2435'C) Solubility in Water ... Insoluble 
Specific Gravity ... 521 Molecular Weight ... 151 

A;i;!;il:lliWID~ iW!l odor: Green granules, crystals, or powder. No odor. 

-SECTION 4. F1RE -AND EXPLOSIONDATA:<'"''":-,: 1.,,,.-,::-·=,::c : LOWER UPPER 
Flash Pomt and Method I Autoignition Temp. I Flammability Limits In Air 

Not Found I Not Found I Not Found -- -
EXTINQUTSHINQ MEDIA: Chromic oxide is not combustible. Use extinguishing agents that are suitable for the surrounding 
fire. 

UNUSU A1 EIRE/fili:PLOSION HAZARD§;: None 

SPECIAL EIRE-FJGHrlNG PROCEDURES: Fire fighters should wear self-contained breathing apparatus and full protective gear 
for protection against dust. mist. or fumes that may be Renerated durine: fire-fightin11: activities. 

--iSECTION S)REACTIVIT.YFDA'f.A;j-::!fJ0t,::d:},,:.,:,iiiifri-i/,.iiiiXt:,j.,,,,_ ... --,-,,.·- .- .:? ;- '·-· ;.•:, .,:,:-•v~~•,.-, •.❖. ::/ ;,:"•.•·•.n-.~-.- .,,_,.,.-:;.;::?-" ·-:, 

Chromium oxide is stable under normal conditions. 

Hazardous polymerization will not occur. 

INCQMPA TIBILITIB'l: Chromic oxide can react vigorously with lithium, chlorine trifluoride, oxygen difluoride, and molten 
alkali. An explosion may occur on contact with glycerol. 

Ht\ZARDO!.!S DECQMPOSmON fB.QD!JCTS: None. 

O>!>Yrllbl O 1986 O<nlum Pllb~ ea-,.~.,.,_ 
Any.cciml<f<ill llX Q" ~ w1Uidi1 It., pcblbldl pammla1 l, pn11llblr.ed. 



I 
No. 182 4/86 CHROMIUM (II[) OXIDE 

CARCINOGENIC ASSESSMENT: The IARC and Nf P list "chromium and certain chromium compounds" as suspected 
carcinogens. Chromic oxide is notspecifically cited. Hexavalentchromiumcompounds are those most generally associated 
with carcinogenic effects. 
PRIMARY ROUTES OF ENTRY: This material can enter the body if it is inhaled or swallowed. EFFECTS OF 
OVEREXPOSURE: Trivalent chromium compounds (such as Cr20J) are considered to exhibit a low degree of toxicity. 
Excessive concentrations of airborne dust may irritate the nose, throat, and respiratory tract Prolonged overexposure may 
result in pulmonary changes. Skin and eye contact may causeiIIitation. 

FIRST AID: EYE CONTACT: Flush eyes, including under the eyelids, with a gentle flow of running water to remove particles. 
If irritation persists, seek medical attention.• SKIN CONTACT: Thoroughly wash contaminated area with mild soap and 
water. Seek medical attention if iIIitation persists.• INHALATION: Remove victim from exposure. Seek medical attention 
if irritation or discomfort persist or if other symptoms develop.• INGESfION: If victim is conscious, give him a large 
quantity of milk or water to drink. Get medical assistance.• 

* GE'f MEDICAL ASSISTANCE .. In plant, paramedic, community. Get medical help for further treatment, observation. and 
support after first aid, if indicated. 

SECTION 7.-.,SPILL •·LEAK· AND DISPOSAL .. PROCEDURES .. :,: .. :,.~,., .. · 
!';LEANUP PROCEDURES: Carefully scoop up or vacuum spilled material into a suitable container. A void generating dusl 
Cleanup personnel should wear gloves, goggles, and an approved respirator. 

DISPOSAL: Reclaim material when possible. Unsalvageable waste may be disposed of in an approved landfill. Follow 
Federal, state, and local regulations. 

B!<portab)e spm qµantjty: None given in 40 CFR 117.3. 

EPA Hazardous Waste Number: 00007 (EP Toxic 40 CFR 261.24). Applies to waste containing teachable chromium using 
EPA's extraction procedure. 

SECTION· 8;·-SPECIAE ,PROTECTION INFORMATION ·:·.' • 
VENTILATION: Use local exhaust ventilation to maintain airborne dust levels below the TL V. RES Pl RATORS: Where 
airborne levels exceed the TLV, NIOSH-approved respirators with appropriate protection factors should be worn. High
efficiency particulate rel'opiratots are suitable for concenlralions up to 1 0 mg/m3. Respirator usage must be in accordllllCe with 
OSHA requirements (29 CFR 1910.134). 

QTHER PROTECTIVE EOUIPMENf: Dustproof goggles and gloves should be worn when handling this material. Ptoteeli-,,e 
cloUJing should be worn as required by the work situation to prevent prolonged or repeated skin contact 

Eyewash stalions and washing facilities should be readily accessible lo employees handling this material. 

Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS • 
PRECAUTIONS lN STORAGE, Store in ughUy closed containers away from incompatible materials (see sect. 5). Protect 
containers fiom physical damage. 

PRECAurtONS !N HANDLlNG: Maintain good housekeeping procedures to prevent accumulating dust. Use procedures that 
mini.mi7.e dust generation. Use good personal hygiene: launder contaminated clothing before reuse; wash exposed skin after 
handling; wash hunds before eating, drinking, or smoking. 

Avoid skin/eye contact and inhalation. Use with adequate ventilation. Do not ingest. 

POI Hazard C)a5s: Not listed in hazardous materials tables (49 CFR 172.101 or 172.102). 

Code: 1, 2 4, 5, 9, 12, 14, 27, 44, 58, 61, 62, 84. CV 

Judgements JI! lo Ille swlabUity of lnfonnalioa herein for purdwds purposes 
are Dccessarily plltCha.sc:r's responsibility. Toa'd'on:, allho11111t 1US011able can: 
ha,; been lakcD 111 1!11, preparation of such illfo!Dl.ltion, Oelltlllll Pllbllshing Corp. 
CJ1.tendi no wananties, makes 110 reprcsenlalion.s and assumes no respomibUity as 
lo Iha .ceu""')' ot IUl\lblllty of wucb Worma11on for appllcaUon lo p11Cbaaci1 
in.leaded putpoS"I or for co~ca of its use. 1 

,ti&hl C 19S60rniumPubl!Jldn& C«oonllc:a. 
oamnorcl&I. u,e ex rcpr<x1w:,,11, irubd.tt Ibo publla.bd. pr:,mklloc1 lo. pdtibi!d. 

Approvals t)O·~c .... =o __ ....... _______ --1 

Indust, Hygiene/Safety 

Medical Review 

Copyright© April 1, 1986 

I 
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TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists 
San Francisco, California 

SOIL QUALITY ASSESSMENT 
Industrial Way Properties 

Brisbane, California 

Kessler & Kessler " 
Alameda, California 

15 October 1992 
Project 1373A 
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TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists 

353 Sacramento Street, Suite 800 
San Francisco, California 94111 

15 October 1992 
Project 1373A 

Ms. Elizabeth Rouan 
Office of Environmental Health 

(415) 955-9040 

San Mateo County Department of Health Services 
590 Hamilton Street 
Redwood City, California 94063 

Subject: Soil Quality Assessment 
Industrial Way Properties 
Brisbane, California 

Dear Ms. Rouan: 

On behalf of our client, Kessler & Kessler, enclosed please find the report entitled 11Soil 
Quality Assessment11 for the above-referenced site. The report summarizes the results of 
a subsurface investigation conducted at the site in August 1992. The report also includes 
results for a previous investigation performed by Geomatrix Consultants in November 
1991 as you requested in your letter to our client dated 14 September 1992. 

The elevated concentrations of lead in site soil near 350 Industrial Way is likely not 
attributable to contamination from leaded gasoline. Rather, the concentrations of lead 
and copper in site soil in the southern portion of the Industrial Way Properties is likely 
attributable to the past use of this portion of the property as a disposal area during the 
period of time that Southern Pacific owned the site. Please call either of the 
undersigned or Philip T. Tringale if you have questions. 

Sincerely yours, 
TREADWELL & ROLLO, INC. 

Sharon P. Eckard, R.G. 
Project Geologist 

SPE:gej 
1373A006.SPE 

cc: Leslie M. Kessler, Esq. 
Rex Scatena, Esq. 

~~], . .-al 
Donald D. TreaJ:;,;'~~ ' 
Principal Engineer 
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SOIL QUALITY ASSESSMENT 
INDUSTRIAL WAY PROPERTIES 

Brisbane, California 

TREADWELL & ROLLO 

1.0 INTRODUCTION 

This report presents the results of a subsurface investigation performed by Treadwell & 

Rollo, Inc. at the Industrial Way Properties site ("site11) in Brisbane (Figure 1). This 

investigation was performed in accordance with our workplan dated 23 July 1992. 

The site is bounded on the west by Bayshore Boulevard and on the east by the Bayshore 

Railyard site. It includes the properties at 21 through 400 Industrial Way. Specifically, 

the borings for this investigation were drilled at or near 21, 60, 80, 131, 190, 250, 285, 

340, 360, and 400 Industrial Way. 

2.0 PURPOSE AND SCOPE 

The purpose of this work was to assess the possible presence and characterize the lateral 

and vertical extent of Bunker C oil, lead, and copper in the soil at the site. The scope of 

work for this investigation included: 

0 contacting Underground Services Alert to mark known underground utility lines 
on public property in, the site vicinity and a private utility locator to mark 
underground utilities on private property 
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TREADWELL & ROLLO 

continuously coring 11 soil borings (B-1 through B-11) and obtaining soil samples 
to total depths ranging from 9.5 to 19.5 feet 

submitting a total of 23 soil samples to Curtis & Tompkins, Ltd., Analytical 
Laboratories in Berkeley, California for analysis of Bunker C oil by EPA Test 
Method 8015 (modified), copper, by EPA Test Method 6010, and 20 samples for 
analysis of lead by EPA Test Method 6010 or 7420 

o surveying the boring elevations 

0 preparing this report. 

3.0 FIELD EXPLORATION 

The investigation consisted of drilling and sampling 11 borings (B-1 through B-11) to 

depths ranging from 9.5 to 19.5 feet below the ground surface. The total depths of the 

borings were determined by the presence of native soil such as Bay Mud. Borings were 

drilled approximately 2 to 3 feet into the native soil and the boring locations are shown 

on Figure 2. The boring logs are presented in Appendix A. 

The drilling operations were performed by Gregg Drilling of Concord, California under 

the direction of Treadwell & Rollo on 20 and 21 August 1992. The boreholes were 

advanced using a truck-mounted, six-inch diameter, hollow-stem auger rig equipped with 

a coring system. The augers were steam-cleaned prior to use to minimize the potential 

for cross-contamination. The sampling equipment was cleaned between sampling 

intervals with a detergent solution and thoroughly rinsed. 

Soil samples were collected using a five-foot-long, split tube barrel sampler with an inner 

diameter of 2.5 inches and an outer diameter of 3.0 inches. Samples were obtained by 

advancing the sampler approximately 4.5 to 5 feet through the hollow-stem augers. After 

the sampler was cored to the desired depth, it was retrieved from the borehole and the 

2 
1373A007.SPE 15 October 1992 
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TREADWELL & ROLLO 

soil was examined for odors, visual indicators of possible contamination, and lithology. 

The soil was classified according to the Unified Soil Classification System. 

Each soil core was screened for the presence of volatile organic vapors using a portable 

organic vapor meter (OVM). The OVM uses a photo-ionization detector to detect the 

presence of volatile organic vapors. Samples for chemical analysis were select~d from 

depths that exhibited visual indications of apparent hydrocarbon contamination, or were 

representative of fill material at depth intervals of a maximum of five feet, or at distinct 

changes in lithology. 

All samples selected for chemical analysis were collected from depths above the water 

table. Selected soil samples were extracted from the retrieved core and placed in glass 

jars, sealed, labeled, and stored in an ice-filled chest for delivery to the analytical 

laboratory. A summary of the soil samples retrieved from the continuous cores is 

presented on Table 1. All samples were delivered under chain-of-custody protocol to 

Curtis & Tompkins, Ltd. 

The borings were backfilled to the ground surface with a cement/bentonite grout 

following their completion. The soil cuttings were placed in 55-gallon drums, sealed, 

labeled, and ,are being temporarily stored at the site. 

4.0 ANALYTICAL TESTING 

Forty soil samples were submitted for chemical analysis of Bunker C oil by EPA Test 

Method 8015 (modified), lead by EPA Test Method 6010 or 7420, and copper by EPA 

Test Method 6010. The laboratory analytical data are presented in Appendix B. 
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TREADWELL & ROLLO 

The soil samples are currently being stored in the laboratory cold storage for up to a 

period of six months to allow for possible additional metal analysis. This time period 

will expire in February 1993. 

5.0 RESULTS 

The lithology and analytical results are discussed below. The boring logs are presented 

in Appendix A and the laboratory analytical data are presented in Appendix B. 

5.1 Lithology 

The lithology observed at the site is characterized by approximately~ to 15 feet of brown 

to gray, or olive, sandy clay to 'silty clay fill material overlying Bay Mud. The fill 

material contains varying amounts of gravel, wood, rubble, and brick fragments. Bay 

Mud was not encountered in borings B-1, B-2, and B-4. In two of these three· locations, 

fill overlies yellow-brown sandy to clayey gravel which may be weathered colluvium from 

underlying bedrock (B-2 and B-4). In the third boring, the fill material overlies native 

yellow-brown silty clay soil (B-1). A 1/2- to 2-foot-thick clayey sand layer with varying 

amounts of gravel was observed at the northern end of the site in borings B-9, B-10, and 

B-11 at depths ranging from approximately 4 to S feet to 8 to 9 feet. 

Visual observations of oily liquid, sheen, or odors suggest the presence of petroleum 

hydrocarbons in fill material encountered in borings B-2, B-5, B-6, B-7, B-8, and B-11. 

Concrete slabs were encountered in borings B-6, B-7, and B-10. 

5.2 Chemical Analyses 

All soil samples retrieved from the core were submitted to the analytical laboratory for 

analysis or storage. A summary of the analytical results is presented on Table 1. The 

analytical results are presented graphically on Figure 3. The results for each constituent 

are discussed separately below. 

4 
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The chemical analytical results include previous soil sample data collected by Geomatrix 

Consultants from soil borings SB-2, SB-4, SB-5, SB-6, SB-7, and SB-8. Borehole SB-8 

was converted into monitoring well MW-1 by Geomatrix Consultants in November 1991. 

The Geomatrix field logs of borings SB-1 through SB-7, and the boring log and well 

construction detail for SB-8/MW-1 are presented in Appendix C. Soil samples collected 

during the previous investigation were analyzed for TPH as gasoline (TPHg)j benzene, 

toluene, ethylbenzene, and xylenes by EPA-Test Methods 5030/8020 and 5030/8015, and 

lead and copper by EPA Test Method 6010. The results are presented on Table 2. The 

analytical laboratory results provided by Geomatrix Consultants are in Appendix D. 

Bunker C Oil 

Bunker C oil was not detected in the 23 .soil samples submitted for analysis from borings 

B-1 through B-11 at or above reporting limits of 25 milligrams-per kilogram (mg/kg) to 

250 mg/kg. The reporting limit for one soil sample, B-8, No. 1, was increased to 2,500 

mg/kg, adjusted for elevated concentrations of hydrocarbons in the sample. 

Total Petroleum Hydrocarbons 

Laboratory staff observations of the analytical chromatograms for Bunker Coil indicated 

the presence of petroleum hydrocarbons other than Bunker C oil. Reference standards 

for diesel and kerosene were also run by the laboratory as part of its routine analytical 

procedure. 

Total petroleum hydrocarbons as diesel (TPHd) were detected in 17 of the 23 samples 

analyzed. Results ranged from non-detectable (ND) concentrations at or above a 

reporting limit of 1 mg/kg to 15,000 mg/kg. TPHd concentrations were highest in the 

soil samples from boring B-8 at 1,000 mg/kg (7 to 8 feet) and 15,000 mg/kg (3 to 4 feet). 

TPHd concentrations in the remaining samples ranged from 3 mg/kg to 580 mg/kg. 

Total petroleum hydrocarbons as kerosene were not detected in the samples analyzed. 

5 
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Results from the previous investigation conducted by Geomatrix Consultants indicated 

the presence of TPHg ranging from 2 mg/kg to 33 mg/kg and benzene concentrations 

ranging from 0.3 mg/kg to 0.5 mg/kg in three of seven soil samples submitted for 

analysis. The TPHg and benzene were detected in soil samples from borings SB-5, SB-7, 

and SB-8. These constituents were not detected in the remaining samples at or above 

the applicable reporting limits. The reporting limits were 0.02 mg/kg for benzene, 

toluene, and ethylbenzene, 0.07 mg/kg for xylenes, and 2 mg/kg for TPHg. 

Lead 

Lead concentrations ranged from less than 3 mg/kg to 3;000 mg/kg in the 20 samples 

analyzed. Three samples exceeded the State of California Total Threshold Limit 

Concentration (TILC) for lead of 1,000 mg/kg. These samples were obtained from 

borings B-5 at 7.0 to 9.0 feet (3,000 mg/kg), B-6 from 3.5 to 4.5 feet (2,500 mg/kg), and 

6.0 to 6.5 feet (1,600 mg/kg). Elevated concentrations of lead at or exceeding ten times 

the Soluble Threshold Limit Concentration (STLC) of 50 mg/kg were detected in five . 

samples from borings B-1, B-2, B-7, B-8, and B-11. The lead concentrations in these 

samples ranged from 50 mg/kg in B-7 to 700 mg/kg in B-8. 

Lead analyses were not performed on samples from boring B-3 as previous data in this 

vicinity were available. Previous data near B-3 were collected in soil borings SB-2, SBA, 

SB-5, SB-6, SB-7, and SB-8 by Geomatrix Consultants in November 1991. These data, 

presented on Table 2, indicate lead concentrations ranging from 110 mg/kg to 19,000 

mg/kg. The 19,000 mg/kg value was detected in a soil sample obtained from the boring 

drilled for monitoring well MW-1. 

Geomatrix Consultants observed metal slag in the fill material in soil borings SB-1 

through SB-6 and in boring SB-8 near the water table, which may be the source of the 

high lead concentrations in these borings. Metal slag was not observed in borings B-1 

through B-11. 
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Copper 

Copper concentrations ranged from 9 mg/kg to 1,300 mg/kg in the 23 samples analyzed 

from borings B-1 through B-11. None of the 23 samples exceeded the TILC for copper 

of 2,500 mg/kg. Elevated concentrations of copper that exceeded ten times the STLC 

for copper of 250 mg/kg were detected in five samples from borings B-3, B-5, and B-6. 

The copper concentrations in these samples ranged from 440 mg/kg in B-6 to 1,300 

mg/kg in B-3. 

Previous data for copper concentrations in soil borings SB-2, SB-4, SB-5, SB-6, SB-7, and 

SB-8 were obtained by Geomatrix Consultants in January 1992. These data, presented 

on Table 2, indicate copper concentrations ranging from 32 mg/kg to 5,200 mg/kg. Only 

one of these samples, SB-5-12, exceeds the copper TILC of 2,500 mg/kg. Elevated 

concentrations of copper exceeding ten times the STLC of 250 mg/kg were detected in _ 

five samples from borings SB-2, SB-4, SB-6, SB-7, and SB-8/MW-1. The copper 

concentrations in these samples ranged from 330 mg/kg to 1,100 mg/kg. 

5.3 Discussion and Conclusion 

The Industrial Way Properties site is adjacent to the Bayshore Railyard Site, a 180-acre 

parcel known to be heavily contaminated with a variety of constituents in soil and 

groundwater. The Bayshore Railyard Site is under active regulatory supervision, has 

been extensively investigated, and its remedial action plan is expected to be publicly 

available by late October 1992. The contaminants of concern at the Bayshore Railyard 

Site in areas adjacent to the site that are the subject of this report include Bunker C oil, 

petroleum hydrocarbons (primarily waste oils and diesel), and metals. 

The consultant for the Bayshore Railyard Site has reported (Levine-Fricke, 

"Supplemental Remedial Investigation Data Study Report, The Bayshore Railyard, 

Brisbane, California", 31 July 1990) that contaminants emanating from that site have 

migrated to and impacted soil and groundwater quality on some areas of the Industrial 
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Way Properties site. The testing program for the Industrial Way Properties site was 

designed, in part, to assess the lateral and vertical limits of these contaminants. The 

results of the investigation reported herein indicate the following: 

0 

0 

0 

0 

Bunker C oil was not detected in the soil samples analyzed during this 
investigation at or above the specified reporting limits 

TPHd, lead, and copper were detected in elevated concentrations in eight of the 
11 borings 

lead concentrations exceeded the TILC in soil from borings B-5, B-6, and in 
previous borings SB-2, SB-4, SB-5, SB-6, SB-7, and SB-8 

copper concentrations exceeded the TILC in soil from. previous boring SB-5. 

Based on these results, we believe the lateral extent of Bunker C oil apparently does not 

extend onto the Industrial Way Properties site farther west of the approximate boundary 

indicated by Levine-Fricke (July 1990). However, the on-site concentrations of TPHd 

are highest in boring B-8. B-8 is in the vicinity of the former oil tank at the adjacent 

Bayshore Railyard site which is known to be contaminated with Bunker Coil and lighter 

hydrocarbons such as TPHd. Detectable concentrations of TPHd in soil in the vicinity of 

the former turntable and oil tank areas at the railyard site range from 5 to 13,000 mg/kg 

(Levine-Fricke, July 1990). The concentrations of TPHd in B-8 may be attributable to 

migration from the former oil tank area. Other concentrations of TPHd in on-site soil 

may have originated from potential sources from on-site activities, or from potentially 

hydrocarbon-containing irpported fill material. 

Similarly, the elevated lead and copper concentrations detected in on~site soil may be 

attributed to one of three sources: the imported fill materi~l with potentially high metals 

concentrations, potential sources from on-site activities, and the use of a portion of the 

site as an extension of the "South Disposal Area" at the adjacent Bayshore Railyard site. 

The observation of metal slag in borings SB-1 through SB-6 and SB-8 suggests the high 

8 
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lead and copper concentrations found in this area are likely related to the disposal 

practices in the vicinity of the South Disposal Area. Metal slag was also commonly 

observed in the borings drilled in the South Disposal Area (Levine-Fricke, July 1990), 

where the presence of metal slag coincided with the highest concentrations of metals 

detected in the soil samples. 

Subsurface investigations of the Industrial Way properties site and the adjacent Bayshore 

Railyard site have been conducted most recently by Treadwell & Rollo and Levine

Fricke, respectively. Additional data is available from investigations conducted by 

previous consultants. These data suggest there are similarities between the types and 

locations of known contaminants on the Bayshore Railyard Site and the types of 

contaminants on the Industrial Way Properties site. Specifically, similarities exist on 

portions of the Industrial Way site in areas near the South Disposal Area and the former 

oil tank area on the Bayshore Railyard site. Based on these data, we believe it is likely 

that historical activities and present conditions on the Bayshore Railyard Site have 

degraded the quality of the subsurface on the Industrial Way Properties site. 
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FIGURES 

Figure· 1 - Site Vicinity Map 
Figure 2 - Soil Boring Location Map 
Figure 3 Hydrocarbons and Metals Distribution Map 
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San Mateo County, 1990. 
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I TABLE 1 

SUMMARY OF ANALYTICAL RES UL TS 

I 
INDUSTRIAL WAY PROPERTIES 

Brisbane, California 

I Sample Surlace Sample Bunker TPH 
Boring Depth Elevation Elevation Lead Copper "C" Oil Diesel 

,.1 Number (feet) (feet) (feet) (mg/kg) (mg/kg) (mg/kg} (mg/kg) 

I 
8- 1 3.5 - 4.5 19.88 16.38 -15.38 30 29 ND 23 
8- 1 7.5 - 8.0 12.38-11 .88 . 140 50 ND 5 
8- 1 9.0 -10.0 10.88 - 9.88 20 13 ND ND 

I 
8- 2 4.0 - 4.5 19.14 15.14 -14.64 160 110 ND 290 
8- 2 8.0 - 9.0 11.14 -10.14 20 13 ND ND 
8- 3 2.5- 4.5 17.09 14.59 -12.59 NA 77 ND 8 

I 8- 3 7.0 - 8.0 10.09 - 9.09 NA 1,300 ND 62 
8- 3 12.0 -13.0 5.09 - 4.09 NA 1,100 ND 7 
8- 4 4.0- 4.5 17.93 13.93 -13.43 20 19 ND ND 

I 8- 4 8.0 - 8.5 9.93- 9.43 20 20 ND ND 
8- 5 4.5- 5,0 14.52 10.02 - 9.52 30 26 ND 7 
B- 5 7.0 - 9.0 7.52 - 5.52 3,000 620 ND 15 

I B- 6 3.5 - 4.5 11.72 8.22 - 7.22 2,500 745 ND 50 
8- 6 6.0 - 6.5 5.72 - 5.22 1,600 440 ND 360 
8- 7 7.0 - 7.5 12.01 5.01 - 4.51 50 27 ND 4 

I B- 7 8.5 - 9.5 3.51 - 2.51 20 24 ND 580 
8- 8 3.0 - 4.0 9.90 6.9- 5.90 700 23 ND 15,000 
B- 8 7.0 - 8.0 2.9 - 1.90 20 14 ND 1,000 

I 8- 9 2.5 - 3.0 8.73 6.23 - 5.73 20 39 ND ND 
8- 9 7.0 - 7.5 1.73 - 1.23 20 24 ND 47 
B-10 4.0 - 4.5 10.48 6.48- 5.98 20 32 ND 3 

I B-10 5.5 - 6.5 4.98- 3.98 ND 9 ND ND 
B-11 2.5 - 3.0 5.64 3.14- 2.64 210 65 ND 400 

I Noles: 

1. Toa TTLC and 10 x STLC values for lead are 1,000 mg/kg and 50 mg/kg, respectively. 

I 
2. Tha TTLC and 10 x STLC values for copper are 2,500 mg/kg and 250 mg/kg, respectively. 
3, NA· not analyzed; ND - not detected, sea laboratory results for reporting limits. 
4. Borings B· 1 through B-11 drilled and sampled by Gregg Drilling under the direction of Treadwell & Rollo, Inc. on 20 and 21 

I 
August 1992. 

I I 
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Sample Number: 

SB- 2- 13 
SB- 4- 13 
SB- 5- 12 
SB- 5- 14.5 
SB- 6- 12.5 
SB- 7- 10.5 
SB- 8- 13/MW-1 

TABLE2 
SUMMARY OF PREVIOUS ANALYTICAL RESULTS 

INDUSTRIAL WAY PROPERTIES 
Brisbane, California 

TPH 
Benzene Toluene Ethyl benzene Xylenes Gasoline 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) {mg/kg) 

ND ND ND ND ND 
ND ND ND ND ND 
0.4 ND ND ND 33 
ND ND ND ND ND 
ND ND ND ND ND 
0.5 ND ND ND 20 
0.3 ND ND ND 2 

Total Total 
Lead Copper 

(mg/kg) (mg/kg) 

4,100 910 
5,400 670 
6,700 5,200 

110 32 
3,700 1,100 

. 4,100 330 
19,000 650 

Note: SB-Series samples obtained by Gaomatrix Consultants, !nc. on 25 and 26 November 1991; sample resutts for 

hydrocarbon and lead analyses were reported in December 1991; copper results were reported in January 1992. 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
Brisbane, California 

Baring location: See Figure 2 

Log of Boring B-1 PAGE 1 OF1 

Date started: 8/20/92 Date finished: 8/20/92 NOTES: 
1-□-r-il-lin_g_m_e_t-ho_d_: _H_o_l_lo-w--st-em_A_u_ge_l'._, 6---in_c .... h-di_a_m_et_e_r------------1 Logged by Kevin Kramer 

Hammer weight: NIA Drop: NIA Analytical Results 
Sampler: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

SAMPLES 

1 

2 

3 

4 

5 

6 

Continuous Core 

:cm '6i 
a. II)::?.: 

Q) C) 

1- i:5 E 
MATERIAL DESCRIPTION 

-------------------- -

CL 

CL 

Ground Surface Elevation: 19.88 feet 

SANDY CLAY (CL) 
mottled brown, medium stiff, moist 

grades with olive-gray, more sand (slight odor) 

trace organics Fl L 

grades with gravels 
wood fragments 7 to 8 feet 

SIL TY CLAY (CL) 
yellow-brown mottled witli trace gray, red and brown, 
medium stiff, moist 

grades with sand and gravel, very stiff 

Boring terminated at 19 feet and backfilled with 
bentonite-cement grout. 

TREADWELL & ROLLO, INC .. 
Consulting Engineers and Scientists 

NA NA 

23 <25 

5 <25 

<1 <25 

NA NA 

Project No. 1373A 

"C oi 
Ill.:.:: 
Q) C> 

...J E.. 

NA 

30 

140 

20 

NA 

,__ 
Q) C) 
c..:.:: 
D. --0 C) 

OS 

NA 

29 

50 

13 

NA 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
Brisbane, California Log 

Boring location; See Figure 2 
Date started: 8/20/92 I Date finlshed: 8/20/92 
Drilling method: Hollow-Stern Auger, 6-inch diameter 

Hammer weight: N/A I Drop: NIA 
Sampler: Continuous Core 

SAMPLES ~ 
~~ 

0 MATERIAL DESCRIPTION 
_gi ., ...l 

a.. $ C. • 0. 1- 0 E o E ::i::: UJ LL. rnz 0 8 t:: o--- (/) al 
Iii - Ground Surface Elevation: 19.14 feet rn ...l 

?-inl"h ~~"'>,<>If 

1- ii SANDY CLAY (CL) 
' t;;;,:,:,,,:, 

mottled brown, medium stiff, moist, trace gravels 2-

I 3- color change to brown-gray 

4- slight sheen 3 to 4-1/2 feet, no odor 
1 

5- ~l.filt 
6- i CL grades with more sand 

7-
FILL 

8-
2 

9-

I 
grades with gravels 

10-

11- 3 brick fragments at 10-1/2 feet 
wet ' . 

12-
GW SANDY GRAVEL WITH CLAY (GW), brown and 

13- ~ 
• vellow-brown. dense rhiahlv weathered bedrockl 

14- Boring terminated at 13 feet and backfilled with 
bentonite-cement grout. 

15-

16-

17-

18-

19- J 

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30 

TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists 

of Boring 8-2 PAGE1 OF1 

NOTES: 
Logged by Kevin Kramer 

Analytical Results 

----• 0) 

:c Q) 0) 
o~ -0], ,___ 
" 0) Q) C) 

l/J~ @ E ~ 0) c.~ 
1-0.. .~ 0) ~ - C. ..._ 

DE C 
_J .s 0 0) 

OS - ~= 0 

-
-
-
- 290 <250 160 110 

-
-
-
- <1 <25 20 13 

-
-
-

NA NA NA NA 

r-

-
" 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Project No. 1373A Figure A-2 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
Brisbane, California 

Boring location: See Figure 2 

Log of Boring 8-3 PAGE1 OF1 

Date started: 8/20/92 Date finished: 8/20/92 NOTES: 
t-=0-::ril:::-lin_g_m.;.;.e;.;.t7ho~d-:-:--'.":H.:;::ol71o..;;.w;;,;,,-S=-t-em_A_u_g_er-, -6--in_c..1..h_d;;:.ia.:;;m:.::.e..:.:te.:.::r:::.:.:.:::.::.:...-.:::.=:.:::::. _____ --I Logged by Kevin Kramer 

Hammerweight: NIA Drop: NIA Analytical Results 
Sampler. Continuous Core 

SAMPLES 
_,a :::r: Co' cQ (!) 

1-Q)c.•-";i 0 
a. Q) e O a. ;::o t::r. 
WLL oiZ E oo 
□ -(J) 8l iii-_, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1 

SW 

2 

3 

4 

CH 

MATERIAL DESCRIPTION 

SAND WITH CLAY (SW) 
brown-gray, dry to moist, with varying amounts 
of rubble 

color change to dark gray 

color change to brown-gray 
wet 

CLAY (CH) 
olive-gray, soft to medium stiff 

Boring terminated at 19.5 feet and backfilled with a 
bentonite-cement grout. 

TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists 

FILL 

BAY 
MUD 

8 

62 

7 

NA 

-.. C) o~ 
■ OJ 
is 
C 
:::i_ m·-o 

<25 

<25 

<25 

NA 

Project No. 1373A 

NA 

NA 

NA 

NA 

.__ 
Q) Cl 

8:~ 
o E o_ 

77 

1,300 

1,100 

NA 

Figure A-3 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
of Brisbane, California Log Boring 8-4 PAGE1 OF1 

Boring location: See Figure 2 

Date started: 8/20/92 I Date finished: 8/20/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: NIA I Drop: NIA Analytical Results 
Sampler. Continuous Core -D 0) 

SAMPLES ~ :i: m ~ 
o~ 

"U~ 
.__ 

" C) Cl) C'l 

MATERIAL DESCRIPTION 0... CJ, --- ~ E ~ OJ o..~ 
~~ 

0 i-5 E O.."'ci ~ ~ ....I ~- .....I E. a.. (I) Q. • Q. la 0 C: o E 
w if E o E :c .._,. 

::i_ 0-.-
OJ z 

~ 
0 0 I:: ro --Cl~ (/) in - ....I Ground Surface Elevation: 17.93 feet 0 

~-in~h "'"'"h:::ilt 

1-
"7:;:" 

SANDY CLAY {CL) it~~: CL FILL:~ -
2- olive, medium stiff, moist 

~tit SILTY CLAY (CL) 
3- ~i.i yellow-brown, mottled with trace gray and brown, medium -
4- ii:$~-0: stiff, moist - <1 <25 20 19 

1 : 

5- .......... ~.-.~; 
CL 

grades stiff -
iRi: 6- -tt~tii grades very stiff 

7-

i 
grades with gravel -

8-
2 - <1 <25 20 20 

9- iii CL GRAV~I I Y CLAY/CLAYEY GRAVEl vellow-brown ~ 

10- Boring terminated at 9.5 feet and backfilled with -
11- bentonite-cement grout. -
12- -
13- .. -

14- -
15- -

16- -

17- -
18- -
19- -
20- -
21- -
22- -
23- -
24- c-

25- -

26- -
27- -
28- -
29- -

30 

TREADWELL & ROLLO, INC. I Project No. 1373A Figure A-4 Consulting Engineers and Scientists 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
of Boring 8-5 Brisbane, California Log PAGE1 OF1 

Boring location: See Figure 2 
Date started: 8/20/92 I Date finished: 8/20/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: N/A I Drop: NIA Analytical Results 
Sampler: Continuous Core ..-. = 0) 

~ 
o~ 

-a~ 
.___ 

SAMPLES :c "ii5 ]1 ,. 0) Q) Ol 

MATERIAL DESCRIPTION ~ E c..~ 
~z-

0 a... ~ 0) ru 1» c.. tJl .!l! ...J ~-.!l! la 0 i-og C _J .s o E a.. (IJ C. • C. 
(,) -UJ ~ E o E ::r: ~= c'Jlz 0 0 c o- <ti ffi - Ground Surface Elevation: 14,52 feet 0 UJ ...J 

:"'4. ... ~n.-~f =~~r ·1=1r 

/:l_:~~ ... n., ~ ,,...,,nrl /h~~o Yt"\f"'-k' 

1- " -SIL1YCLAY 
2- mottled brown, medium stiff, moist, with trace sand -
3- - and gravel -
4- :-:-»:❖:-: -=:&=®~~:: 

~
. 

1 •: 
trace black oily substance with petroleum hydrocarbon 7 <25 30 26 5- -

6- I CL odor -
7- brick and cobble fragments FILL -

1 

....... 
. 

8- 2 ;: no odor 15 <25 3,000 620 -
9- I 

. -
10- 3 CLAY (CH) - NA NA NA NA 

olive-gray, mediu:-n stiff, moist 
11- :e:t:B:!: BAY -iiii CH 

MUD 
12- :~::::::::;~; 

' 
-

13-
j!:f:f 
~if¥~ 
E Boring terminated at 13 feet and backfilled with 

14- bentonite~cement grout. -
15- -
16- -
17- -

18- -
19- -

20- -
21- -
22- -
23- -
24- -

25- -

26- -
27- -
28- -

29- -
30 

TREADWELL & ROLLO, INC. 
Project No. 1373A Figure A-5 Consulting Engineers and Scientists 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
Brisbane, California Log of Boring 8-6 PAGE1 OFi 

Boring location: See figure 2 
Date started: 8/20/92 T Date finished: 8/21/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: NIA I Drop: NIA Analytical Results 
Sampler: Continuous Core •OJ 

SAMPLES >- I ai OJ 0->:! 
--0 OJ .... ~ 

g • OJ <l.l O} 

MATERIAL DESCRIPTION 
<:I).!<: 

cii E 
(I:!.!<: o..~ 

~~ ., 
..9l 

~ .~ 0) w OJ 0.. OJ 
li . lo 0 o.§_ .!<:--- ...J .§. o E 

0. w E o i:l. :r. 
C 

W LL n1Z E 0 0 t: 65 = (.) -
a._,. <n m ai- ...I Ground Surface Elevation: 11.72 feet 0 

~-in~h ~~...,1,.,,1t 

1-
A-inl"l"I nr<1\/.,.llv ccinrO~ rn~k) . 
Concrete sfab 1 to 3 feet with reinforcing steel 

' 2- -
3-

11 1% 4- 1 
CLAYEY SAND WITH GRAVEL (SC) 

50 light brown, dry - <250 2,500 745 

' 5- II SC 
color change to brown and.red-brown, moist FILL_ 

6- 2 

I 
grades with more gravel - 360 <250 1,600 440 

7-
black oily substance from 6.5 feet, slight odor 

If 

3 wet at 6.5 feet - NA NA NA NA 
8- 6.Z❖"::Y CLAY (CH) 'l -

9- Iii olive-gray, medium stiff -
10- BAY -

CH MUD_ 11-

12- -
4 

13- - NA NA NA NA 

14- 1 ' -
15- Boring terminated at 14.5 feet and backfilled with -

16- bentonite-cement grout. -
17- -
18- -
19- -

20- -
21- -
22- ' -

23- -

24- -
25- -
26- -
27- -
28- -
29- -

·-·. ', . ' 

30 

TREADWELL & ROLLO, INC. 
Project No. 1373A j Figure A-6 Consulting Engineers and Scientists 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
Log of Boring 8-7 Brisbane, California PAGE1 OF1 

Boring location: See Figure 2 
Date started: 8/20/92 I Data finished: 8/20/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: NIA I Drop: NIA • Analytical Results 
Sampler: Continuous Core "oj 

~ - (.) ~ '6i .__ 
SAMPLES :cm~ '"tb "'O.!<: Q) O> 

MATERIAL DESCRIPTION ~ E m 0) c..~ 
t=~ g ~-!!? 0) C. 0) 

-[. t 
~- ..J E o E a. CJ) <II - 0 c.§_ C. -w if E o 

~§ E :,_ (.) -~z m·-c--- m ..J Ground Surface Elevation: 12.01 feet 0 
="-1n~n oc,nnott 

1- I SC CLAYEY SAND (SC) 
FILL:: -

1 brown, loose, moist 
2- NA NA NA NA 

concrete slab 2 to 3 feet 
3- -~ SANDY CLAY WITH GRAVEL {CL) 
4- mottled olive, brown, and red-yellow, medium stiff, -
5- moist -

CL 
6- -
7- 2 , .. - 4 <25 50 27 

:-· ·.•,•= .- .... _ .. 
8- ~r.~~ -

3 .;f.::9:~"e ' r 
9- 580 <250 20 24 

10- a&· CLAY(CH} ~ 

CH olive-gray, moist, trace wood fragments, dark BAY -
11- oily sheen with petroleum hydrocarbon odor MUD -

at contact , ' 12-
Boring terminated at 12 feet and backfilled with 

13- bentonite-cement grout. -
14- -
15- -
16- -
17- -
18- -
19- -
20- -
21- -
22- -
23- -
24- -
25- -
26- -
27- -
28- -
29- -
30 

TREADWELL & ROLLO, INC. 
Project No. 1373A Figure A~7 Consulting Engineers and Scientists 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
of Boring Brisbane, California Log 8-8 PAGE1 OF1 

Boring location: See Figure 2 

Date started: 8/20/92 I Date finished: 8/20/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: NIA I Drop: NIA Analytical Results 
Sampler. Continuous Core • OJ 

~ :c iii'. C) 
(,) ~ -0 C) ............. 

SAMPLES a 0) <I) O> 

MATERIAL DESCRlPTlON Q.i E ro ~ a.~ 
~p 

0 a. fil 'a-i Q) 0) a. rn en ~ ..J ~- __J E a. (D g- ci C. lo 0 I- i5 -S C o E 
w if E :c ffi= - (,)....,. 

.,z 
"' 0 0 I-a~ (/J (J) ffi - ::i Ground Surface Elevation: 9.90 feet 0 

!=1-inrh "~nh::ilt 

1- I SANDY CLAY (CL) '. -
2- CL brown, medium stiff, moist, trace gravel -

3-
f~~~~ 

'15,000 < 2,500 700 23 ~ 
1 I CLAYEY SAND WITH GRAVEL (SC} 

4- dark gray, moist, with oily sheen and odor -
5- FlLL _ 

6- i-tl: 
SC -

7- 2 -
8-

I 
- 1,000 <250 20 14 

3 I f 

9- NA NA NA NA 

10-
CLAY (CH} 'l 

dark olive-gray, wet, slight odor BAY -~,:.,-❖:,:,:,..: 

CH 
11- ~~1:1i1t: bone fragment at 9.5 feet MUD -

I 1 ' 
12-

13-
Boring terminated at 12 feet and backfilled wtth 
bentonite-cement grout. -

'14- -
15- -
16- -

17- -

18- -
19- -

20- -

21- -
22- -
23- -
24- -
25- -

26- -

27- -

28- -
29- -

30 

TREADWELL & ROLLO, INC. 
Project No. '1373A Figure A-8 Consulting Engineers and Scientists 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
Log of Boring Brisbane, California ' B-9 PAGE1 OF1 

Boring location: See Figure 2 
Date started: 8/21/92 I Date finished: 8/21/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: N/A I Drop: N/A Analytical Results 
Sampler. Continuous Core -" C) - o~ - .__ 

SAMPLES > :c Q) O> = O> "'O C) Q) C) 
(!l 

MATERIAL DESCRIPTION U) ..i.: liiE 111..1<: c...i.: 

~Q 
0 ~al ID t)) C. cl> ~ -! ..J ..i.:- JE a.. G) ~o } ;; 0 C: o E 

w if E :c ::,_ - o._. 
mZ ffi .g t: mc5 0 ..... (h Ill Ground Surface Elevation: 8.73 feet (h .... 

A.-inr.h ::.~nh::. It 

1- lj, GRAVELLY SAND WITH CLAY (SW) h -
=~· SW brown, medium dense, dry to moist 

2- -
1 

3- SANDY CLAY WITH GRAVEL (CL} - <1 <25 20 39 

4- yellow-brown, medium stiff, moist FILL 
CL -

5- tll~ 
~i!; -

6- -
: 

7- 2 ' I• 

~- .:::.":-·~ 
- 47 <25 20 24 

8- i~lli SC CLAYEY SAND (SC). olive-arav. wet -
9-

3 
~--__ : __ ❖: CLAY{CH) 

BAY'' .. ·- -
CH olive-gray, wet 

MUD 
NA NA NA NA 

10- -
11-

',J ~; 

=:e:.-: :-~: 

12-
Boring terminated at 11 feet and backfilled with 
bentonite-cement grout. -

13- -
14- -
15- -
16- -
17- -
18- -
19- -
20- -
21- -
22- -
23- -
24- -
25- -
26- -
27- -
28- -
29- -
30 

TREADWELL & ROLLO, INC. I Project No. 1373A Figure A-9 Consulting Engineers and Scientists 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
of Boring Brisbane, California Log 8-10 

PAGE1 OF1 

Boring location: See Figure 2 

Date started: 8/21/92 I Date finished: 8/2i/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: N/A I Drop: NIA Analytical Results 
Sampler: Continuous Core • oi 

SAMPLES § :c Q) oi 
() ..!.:: 

-a]> ,_ -=-~ en (!) OJ 
O..!><: 

i:: p 
MATERIAL DESCRIPTION a.~~ (!) E ~ oi c.. en ., s _::,:-.., 

ll. (D ~o 0. lo 0 1-ag C --1 E o E 
wtf c :c ci5 ;:::: -- 0~ 

~:z a a I:: c--- Ol a- Ground Surface Elevation: 10.48feet 0 {I) -I 

~-inch ::i<::nh::ilt 

i- ~ CLAYEY SAND WITH GRAVEL (SC) ::t:.iii: SC 'l - NA NA NA NA 
~
•C❖»>e< 

2- 1 : yellow-brown, medium dense, dry to moist 

concrete slab 2 to 3 feet 
3-

I SC color change to gray and yellow-brown FILL 3 < 25 20 32 4- 2 

5-
SANDY CLAY {CL) 

l?Mf yellow-brown, medium stiff, moist -
6- 3 . CL - <1 <25 <3 9 

7- ii01 -

41 

1 • 
8-

SC 
CLAYEY SAND {SC) 

9- olive-gray, medium stiff, wet - NA NA NA NA 
:❖:❖ • .:--::: 
~-

10- lmtri 
MH 

CLAYEY SILT (MH) 'l -
5 ; dark olive-gray, soft NA NA NA NA 

11- ............ 
BAY »:&-:::::: 

CH CLAY (CH) 
12- I blue-olive, medium stiff MU□-

13- -
1 • 

14-
Boring terminated at 14 feet and backfilled with 

15-
bentonite-cement grout. -

16- -

17- -

18- -
19- -
20- -
21- -

22- -
23- -
24- -

25- -
26- -
27- -
28- -

29- -
30 

TREADWELL & ROLLO, INC. 
,Project No. i373A Figure A-10 Consulting Engineers and Scientists 
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PROJECT: INDUSTRIAL WAY PROPERTIES 
of Boring Brisbane, California Log 8-11 PAGE1 OF1 

Boring location: See Figure 2 
Date started: 8/21/92 I Date finished: 8/21/92 NOTES: 
Drilling method: Hollow-Stem Auger, 6-inch diameter Logged by Kevin Kramer 

Hammer weight: N/A j Drop: N/A Analytical Results 
Sampler: Continuous Core -, 0) 

SAMPLES ~ 
()..:,,: 

-0 "@ 
,_ ~ 

I a>"@ • oi (I) 0) 

MATERIAL DESCRIPTION (I)..:,,: Gi E ro.:,,: o....:.e: 
~:;:;- <I) ..m a. (I) 0) ..:,,:~ (J) 0) c.. 0) 

C. • lo ~ I- ·- C: ---l .s o E a.. a) P. og 
w if E o E :::i_ () -al z a o !:i al·-o~ (/) <ti a1- Ground Surface Elevation: 5.64 feet 0 (I) 

YY-in~h ::i.cmh::ilt 

1- - CLAYEY SAND WITH GRAVEL (SC) 
Jl -

2- ~iTI brown, medium dense, moist, varying amount cobbles 
SC and rubble -:ii~: FILL 

3- 1 color change to dark gray with dark oily sheen and odor f - 400 <250 210 65 

4-
.❖-... moist to wet 

2 I C 

i SW GRAVELLY SAND WITH CLAY {SW) NA NA NA NA 5- ........ -~ olive-gray, medium dense, wet r i~ii 
6- ::-:=:::=!=:::_':! 

CLAY (CH) il -❖--❖~❖--=-
)❖:~,x~ 

7- r!z11 CH olive-gray, soft to medium stiff at seven feet -
BAY 

8- 111: MUD-3 
9- • +- NA NA NA NA 

10- Boring terminated at 9.5 feet and backfilled with -
11- bentonite-cement grout. -

12- -

13- -

14- -
15- -

16- -

17- -
i8- -

19- -

20-:- -
21- -
22- -

23- -
24- -
25- -

26- -
27- -
28- -
29- -

30 

TREADWELL & ROLLO, INC. 
I Project No. 1373A I Figure A·11 · Consulting Engineers and Scientists 
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Unified Soil Classification System 

Major Divisions Symbols Typical Names 

GW 
Well-graded gravels or gravel-sand mixtures, 

Gravels 
little or no fines 

QI GP Poorly-graded gravels or gravel-sand mixtures, 
N little or no fines '0 (More than half of 
(I) 

en > coarse fraction > 

=·* no. 4 sieve size) GM Silty gravels, gravel-sand-silt mixtures 
Oo 
cno 
"O~ GC Clayey gravels, gravel-sand-clay mixtures Q) 0 
C c:: 
·- I\ e= 
c.,lil SW Well-graded sands or gravelly sands, little or no fines 
di 0 
en- Sands ..,m 
«I ..c SP Poorly-graded sands or gravelly sands, little or no fines 0 ffi 
0:5 (More than half of 

e coarse fraction < SM Silty sands, sand-silt mixtures 0 

_§, . no. 4 sieve size) 

SC· Clayey sands, sand-clay mixtures 

m ML Inorganic silts and very fine sands, rock flour, silty 
.tl 
rn fine sands or clayey silts with slight plasticity 
g? 

Inorganic clays of low to medium plasticity, gravelly (I).!!! Silts and Clays CL - rn 
·- 0 LL= <50 clays, sandy clays, lean clays Oo en (\j 

"O ci 
(l) C OL Organic silts and organic silty clays of low plasticity 
C: V 

'«i 15 
Inorganic silts, micaceous or diatomaceous fine sandy .., rn 

MH c.,-·~ or silty soils, elastic silts 
Cl> ca 

Silts and Clays C ..c 
CH Inorganic clays of high plasticity, fat clays u: a LL= >50 :S 

e Organic clays of high plasticity, organic silty clays, 0 OH §. organic silts 

Highly Organic Soils Pt Peat and other highly organic soils 

Grain Size Chart 
Sample Designation 

SL Denotes the groundwater level 
Range of Grain Sizes encountered during drilling at the 

Classiflcatlon U.S. Standard Grain Size --:::;- depth shown on the well logs. 

Sieve Size rn Millimeters 

Boulders Above 12• Above 305 _y_ Denotes the stabilized groundwater 
level at the date and depth shown on 

-- the well logs. 
Cobbles 12• to 3" 305 to 76.2 -
Gravel 3" to No. 4 76.2 to4.76 I Denotes a continuous core sample interval. 

coarne 3• to 3/4' 76.2 to 19.1 
line 3/4'to No.4 19.1 to4.76 

. 

. 

Sand No. 4 to No. 200 4.76 to 0.074 
coarse No. 4 to No. 10 4.76102.00 

~ 
medium No. 10 to No. 40 2.00 to 0.420 Denotes retrieved from a continuous core for 
fine No. 40 to No. 200 0.420 to 0.074 chemical analysis or storage. 

Silt and Clay Below No. 200 Below0.074 

FORMER CHEVRON STATION 
Cholame, California CLASSIFICATION CHART 

TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists Project No. 1373A I Figure A-12 
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TREADWELL & ROLLO 

APPENDIXB 

Laboratory Analytical Results 
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878 

2323 Fifth Street. Berkeley, CA 94710. Phone (510) 486-0900 

LABORATORY NUMBER: 108376 

CLIENT: TREADWELL & ROLLO, INC. 

PROJECT ID: 1373A 

LOCATION: INDUSTRIAL PROPERTIES 

RESULTS: SEE ATTACHED 

Berkeley 

DATE RECEIVED: 08/21/92 
DATE REPORTED: 09/04/92 

RECEIVED 

SEP O 9 1992 
T.,,.,o .. · ,,.: • .;. Weil & ROLLO -

Los Angeles 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

cb Curtis & Tompkins, ltd 

DATE SAMPLED: 08/20/92 
DATE RECEIVED: 08/21/92 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 
DATE REVISED: 09/08/92 

E·xtractable Petroleum Hydrocarbons in Soils & Wastes 
California DOHS Method 

LAB ID SAMPLE ID 

108376-2 B-7 N02 
108376-3 B-7 N03 

LUFT Manual October 1989 

ND= Not Detected at or above reporting limit. 

QA/QC SUMMARY 

BUNKER C 
OIL 

(mg/Kg) 

ND 
ND 

REPORTING 
LIMIT 
(mg/Kg) 

RECEIVED 

StP 1 1 1992 
TREADWELL & ROLLO 

=====~======~====~=========~=~==========~===========~===~=~=====~====== 
RPD, _% 
RECOVERY, % 

5 
80 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLOr INC. 
PROJECT ID: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

cb Curlis & Tompkins. Ltd. 

DATE SAMPLED: 08/20/92 
DATE RECEIVED: 08/21/92 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 
DATE REVISED: 09/08/92 

Extractable Petroleum Hydrocarbons in Soils & Wastes 
California DOHS Method 

LPFT Manual October 1989 

LAB ID SAMPLE ID 

108376-4 B-5 NOl 
108376-5 B-5 N02 
108376-7 B-2 NOl 
108376-8 B-2 N02 
108376-11 B-1 N02 
108376-12 B-1 N03 
108376-13 B-1 N04 
108376-16 B-3 NOl 
108376-17 B-3 N02 
108376-18 B-3 N03 
108376-21 B-4 N02 
108376-22 B-4 N03 
108376-23 B-8 NOl 

ND= Not Detected at or above reporting limit. 

QA/QC SUMMARY 

BU1';1KER C 
OIL 

(mg/Kg) 

ND 
. ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
(~g/Kg) 

25 
25 

250 
25 
25 
25 
25 
25 
25 
25 
25' 
25 

2,500 

RECEIVED 

SEP ·1 1 1992 
TREADWELL & ROLLO 

--=====-===========~==========================-------==-=====----------
RPD, % 
RECOVERY, % 

9 
93 

===================-=========-===============-=======================--
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

cb Curtis & Tompkins, lid 

DATE SAMPLED: 08/20-21/9 
DATE RECEIVED: 08/21/92 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 
DATE REVISED: 09/08/92 

Extractable Petroleum Hydrocarbons in Soils & Wastes 
Caltfornia DOHS Method 

LUFT Manual October 1989 

LAB ID SAMPLE ID 

108376-24 B-8 NO2 
108376-26 B-6 NOl 
108376-27 B-6 N02 
108376-30 B-9 NOl 
108376-31 B-9 N02 
108376-33 B-11 NOl • 
108376-37 B-10 NO2 

ND~ Not Detected at or above reporting limit. 

QA/QC SUMMARY 

RFD, % 
RECOVERY, % 

BUNKER C 
OIL 

(mg/Kg) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
(mg/Kg) 

250 
250 
250 

2.5 
25 

250 
25 

AECEJVEO 

SEP 1 1 1992 
TREADWELL & ROLLO 

9 
93 

-==-======-=====-=-=============-=====================~=============~--
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

c.b Curlis &. Tompldns. Ltd, 

DATE SAMPLED: 08/21/92. 
DATE RECEIVED: 08/21/92 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 
DATE REVISED:. 09/.08/92 

Extr~ctable Petroleum Hydrocarbons in Soils & Wastes 
California OOHS Method· 

LUFT Manual October 1989 

LAB ID SAMPLE ID BUNKER C 
OIL 

(mg/Kg) 

REPORTING 
LIMIT 
(mg/Kg) 

--------------------------------------~--------------------------------
108376-38 B-10 NO3 ND 

ND= Not Detected at or above reporting limit. 

QA/QC SUMMARY: LABORATORY CONTROL SAMPLE 

RECOVERY,% 

25 

RECEIVED 

SEP 1 1 1992 
TREADWELL & ROLLO 

65 
-~================-=======================-=----=~=========~==========-
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT: 1373A 
LOCATION: INDUSTRIAL•PROPERTIES 

ANALYSIS: LEAD 
ANALYSIS METHOD: EPA 6010 

cb. ClJrlis &. Tompkins. Lid. 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

08/20-21/92 
08/21/92 
08/26/92 
09/03/92 

~=~================~=========~==~==================~====~=======~--==== 

LAB ID SAMPLE ID RESULT UNITS REPORTING LIMIT 

108376-2 B-7 NO2 so mg/Kg 10 
108376-3 B-7 NO3 20 mg/Kg 10 
108376-4 B-5 NOl 30 mg/Kg 10 
108376-5 B-5 NO2 3,000 mg/Kg 10 • 
108376-7 B-2 NOl 160 mg/Kg 10 
108376-8 B-2 NO2 20 mg/Kg 10 
108376-11 • B-1 NO2 · 30 mg/Kg 10 
108376-12 B-1 N03 140 mg/Kg 10 
108376-13 B-1 NO4 20 mg/Kg 10 
108376-21 B-4 NO2 20 mg/Kg 10 
108376-22 B-4 N03 20 mg/Kg 10 
108376-23 B-8 NOl 700 mg/Kg 100 
108376-24 B-8 NO2 20 mg/Kg 10 
108376-26 B-6 NOl 2,500 mg/Kg 10 

QA/QC SUMMARY: 
-------~---==-~-====---------------------------------------- ·--.-------
RPD, % 
RECOVERY,% 

2 
96 

======-============-=====-============-============~============-----=~ 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

ANALYSIS: LEAD 
ANALYSIS METHOD: EPA 6010 

LAB ID SAMPLE ID 

108376-27 B-6 N02 
108376-30 B-9 NOl 
108376-31 B-9 NO2 
108376-33 B-11 NOl 
108376-37 B-10 NO2 

QA/QC SUMMARY: 

RESULT 

1,600 
20 
20 

210 
20 

c:b Curtis & Tompkins, ltd. 

DATE 
DATE 
DATE 
DATE 

SAMPLED: 
RECEIVED: 
ANALYZED:· 
REPORTED: 

08/21/92 
08/21/92 
08/31/92 
09/03/92 

UNITS REPORTING LIMIT 

mg/Kg 10 
mg/Kg 10 
mg/Kg 10 
mg/Kg 10 
mg/Kg 10 

==============================~==============~========~============----
RPD, % 
RECOVERY, % 

2 
80 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

ANALYSIS: LEAD 
ANALYSIS METHOD: EPA 7420 

LAB ID 

108376-38 

SAMPLE ID 

B-10 NO3 

RESULT 

ND 

cb Curlis & Tompkins. Lid. 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

08/21/92 
08/21/92 
09/02/92 
09/03/92 

UNITS 

mg/Kg 

REPORTING LIMIT 

3 

ND= Not detected at or above reporting limit. 

QA/QC SUMMARY: 

RPD, % 
RECOVERY,% 

<l 
94 

-=~========~=================-======~===================~=~=======-----



I 
I 
II 

I· 
II, 

11 

,,_ 

I 
,, 

I 
I 
I 
I 
_I 

I 
I 

:1 
I -

I 
I 

LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

ANALYSIS: COPPER 
ANALYSIS METHOD: EPA 6010 

cb ·coo;, &. Tompkin$. Ud 

DATE SAMPLED: 08/20-21/92 
DATE RECEIVED: 08/21/92 
DATE ANALYZED: 08/26/92 
DATE REPORTED: 09/03/92 

=========~===============~===============i ==============-~==~===~====== 

LAB ·ro SAMPLE ID RESULT UNITS REPORTING LIMIT 

108376-2 B-7 NO2 27 mg/Kg o.s 
108376-3 B-7 NO3 24 mg/Kg 0.5 
108376-4 B·-5 NOl 26 mg/Kg 0.5 
108376-5 B-5 NO2 620 mg/Kg 0.5 
108376-7 B-2 NOl 110 mg/Kg 0.5 
108376-8 B-2 NO2 13 mg/Kg 0.5 
108376-11 B-1 NO2 29 mg/Kg 0.5 
108376-12 B-1 NO3 50 mg/Kg 0.5 
108376-13 B-1 NO4 13 mg/Kg 0.5 
108376-16 B-3 NOl 77 mg/Kg 0.5 
108376-17 B-3 NO2 1,300 mg/Kg 0.5 
108376-18 B-3 NO3 1,100 - mg/Kg o.s 
108376-21 B-4 NO2 19 mg/Kg 0.5 
108376-22 B-4 NO3 20 mg/Kg 0.5 
108376-23 B-8 NOl 23 mg/Kg 5 
108376-24 B-8 NO2 14 mg/Kg o.s 
108376-26 B-6 NOl 745 mg/Kg o.s 

QA/QC SUMMARY: 
=~=-=====~===============~======-~======~======~~-=-====~--====~=------
RPD, % 
RECOVERY, % 

. <1 
90 

=-=~=============-==============================~=======-~======~====--
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

ANALYSIS: COPPER 
ANALYSIS METHOD: EPA 6010 

LAB ID 

108376-27 
108376-30 
108376-31 
108376-33 
108376-37 
108376-38 

QA/QC SUMMARY: 

RPD, % 
RECOVERY, % 

SAMPLE ID 

B-6 N02 
B-9 NOl 
B-9 N02 
B-11 NOl 
B.:...10 N02 
B-10 N03 

RESULT, 

440 
39 
24 
65 
32 

9 

cb Curils & Tompkins. Ltd. 

DATE SAMPLED: 08/21/92 
08/21/92 
08/31/92 
09/04/92 

DATE RECEIVED: 
DAT:S. ANALYZED; 
DATE REPORTED: 

UNITS REPORTING 

mg/Kg 0.5 
mg/Kg 0.5 
mg/Kg 0.5 
mg/Kg 0.5 
mg/Kg 0.5 
mg/Kg 0.5 

LIMIT 

==========================~=================~===============----===--=-

• o • ••' 0 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT 1Dt 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

cb C\Jrffs &. Tompkins. Ltd. 

DATE SAMPLED: 08/20/92 
DATE RECEIVED: 08/21/92 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 

Extractable Petroleum Hydrocarbons in Soils & Wastes 
California OOHS Method 

LAB ID SAMPLE ID 

LUFT Manual October 1989 

KEROSENE 
RANGE 

(mg/Kg} 

DIESEL 
RANGE 

(mg/Kg) 

REPORTING 
LIMIT* 
{mg/Kg) 

---------------------------------~-------------------------------------
108376-2 B-7 NO2 
108376-3 B-7 N03 

ND 
** 

ND= Not Detected at or above reporting limit. 

* Reporting limit applies to all analytes. 

** Quantiated as diesel range. 

QA/QC SUMMARY 

4 
580 

1 
10 

-=================~=============================~========-=~=======----
RPO,% 
RECOVERY, % 

5 
80 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

DATE SAMPLED: 08/20/92 
DATE RECEIVED: 08/21/92. 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 

Ext~actable Petroleum Hydrocarbons in Soils &·Wastes 
California DOHS Method 

LUFT Manual October 1989 

LAB ID SAMPLE ID KEROSENE DIESEL REPORTING 
RANGE •• RANGE LIMIT* 

(mg/Kg) (mg/Kg} (mg/Kg) 
----------------------------------------------------- ------------------
108376-4 B-5 NOl ** 
108376-5 B-5 NO2 ** 
108376-7 B-2 NOl ** 
108376-8 B-2 NO2 ND 
108376-11 B-1 NO2 ** 
108376-12 B-1 NO3 ND 
108376-13 B-1 NO4 ND 
108376-16 B-3 NOl ** 
108376-17 B-3 NO2 ** 
108376-18 B-3 NO3 ** 
108376-21 B-4 NO2 ND 
108376-22 B-4 NO3 ND 
108376-23 B-8 NOl ** 

ND= Not Detected at or above reporting limit. 

* Reporting limit applies to all analytes. 

**, Quantiated as diesel range. 

QA/QC SUMMARY 

RPD, % 
RECOVERY, % 

7 
15 

290 
ND 

23 
.5 

ND 
8 

62 
7 

ND 
ND 

15,000 

1 
1 

10 
1 
1 
1 
1 
1 
1 
1 
1 
1 

100 

9 
93 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

cb Curlis .. Tompkins. Lid 

DATE SAMPLED: 08/20-21/92 
DATE RECEIVED: 08/21/92 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 

Extractable Petroleum Hydrocarbons in Soils & Wastes 
California DOHS Method 

LAB ID SAMPLE ID 

108376-24 B-8 N02 
108376-26 B-6 NOl 
108376-27 B-6 N02 
108376-30 B-9 NOl 
108376-31 B-9 N02 
108376-33 B-11 NOl 
108376-37 B-10 N02 

LUFT Manual October 1989 

KEROSENE 
RANGE 

(mg/Kg) 

** 
ND 

** 
ND 

** 
** 
** 

ND= Not Detected at or above reporting limit. 

* Reporting limit applies to all analytes. 

** Quantiated as diesel range. 

QA/QC SUMMARY 

RPD, % 
RECOVERY,% 

DIESEL 
RANGE 

(mg/Kg) 

1,000 
so 

360 
ND 

47 
400 

3 

REPORTING 
LIMIT* 
(mg/Kg) 

10 
10 
10 

1 
1 

10 
1 

9 
93 
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LABORATORY NUMBER: 108376 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1373A 
LOCATION: INDUSTRIAL PROPERTIES 

cb Curtis & Tompkins, Ltd 

DATE SAMPLED: 08/21/92 
DATE RECEIVED: 08/21/92 
DATE EXTRACTED:08/25/92 
DATE ANALYZED: 08/27/92 
DATE REPORTED: 09/03/92 

Extractable Petroleum Hydrocarbons in Soils & Wastes 
California OOHS Method 

LAB ID SAMPLE ID 

108376-38 B-10 NO3 

LUFT Manual October 1989 

KEROSENE 
RANGE 

(mg/Kg) 

ND 

ND= Not Detected at or above reporting limit. 

* Reporting limit applies to all analytes. 

QA/QC SUMMARY: LABORATORY CONTROL SAMPLE 

DIESEL 
RANGE 

(mg/Kg) 

ND 

REPORTING 
LIMIT* 
(mg/Kg) 

1 

---====-==::;::=-======================;::::===:::::::=============-;:::;===;:::::=====-=======~=-
RECOVERY, % 65 
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TREADWELL & ROLLO, INC. 
1 , I 353 Sacramento Street, Suite 800 

San Francisco, California 94111 
(415) 955-9040 

CHAIN OF CUSTODY RECORD 

l--------::::::::-:(4:::-15_)_9s_s_-9_04_1_F_ax _____ __,_ ______ -:------=----~-------:-------1 

Project #: / 3 7 3 A Project Name: Date: &- 2..J - q ~ Page .1of -z._ 

'

Date Sample Analysis Sample Information Relinquished ByJSampler): 
Number 1~ a e ~~ 

~
.::'l -('\ %? 

"1 - Sig~al~e 
~ . G .iii -Kr _y; y\ J:::::r ~i,..,o.,-e..r 

j I V ~ '-0 ~ Prin~e~~ 

j L . ~ Company• CJ:£&.)\,.;;r,;,7~;.zxLk&tdfo 

ll ( ... ---+-----1--cJ~]-1--~~r:"-. --1--1---~~-------l Date: ,g'-2.l-1'2time: _ z Received By: 

l 18-~ g-~ }J, ' >< >- .>< 
NaZ. ~ X X 

"1 No3 --i"S"' 

Signature 

Prfnted Name 

It~ .Al 8-C Mo J K ~ ~ "2.,b 
1-----1----------+--+----+--+--+-----------1!-'D:..;a ... te-'-; ____ 1i'-1m_e_: -------1 

i t-----+----..... ~-()-;--x---+-~-f-~---+--+---+--+--:~-+-________ Relinquished By: 

Signature 

No 4 'l.~ I f-+---+--------11---1----11---t----+r--+----+i------------1 Printed Name 

8-3 JV() I ?<" X x- ) () l-'c"'"'o-m-pan-y:-""'rni""'a""i,rt"".r:1""'tt""J1"",{""H""@""~~~,,,,rM""t1""m""ttmH""'t,r=tm 

11 't\J:, -Z.. '><' >-- x 1) Date: Time: 
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i2. No 3 

B--l JU I ;,< ~ .>< 

No z. 
No .J 

I ?:}- Date: s-a[-9.2nme: /!ci-.S-
--+-----+---.:.....;:;----4_-4-----1--+--+--+---+-----------t Lab Comments ~i< ~(}f1 

")'f, 

B-1---. N9 l 
flvt1 :z ?< ;x- X' 

No 3 ¥ >< >< 
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::353 Sucr;J.mcmo Streec, Suire~ 6CO CH A 1 N OF CUSTODY 
San F rnncisco, California 94111 R E C O R D 

( 415) 95.5-9040 

lject #: /3 fl- Project N2me: J:.,,,{..,,'",.;)i 'ti;. • ~ Date: S· 21• 'f?... Pcge:_t_of ~ i 

I 
I 

Sample 
Number 

An2ivs1s· I Samele Information Relinquished By (Sampler): 

Aki I 

M,Z 
)/iT 3 - illD l 
N,; 2. 

~ ~ p 
0 tlil -
00 _ C 

'. - '-0 

\ulxjxl • \ i ·1 

I 

~ 
CJ 
C c 
C 

?n.ntea Name 
C 
0 

--rfZ--:C -a 
L.. 
a ,.., 
,-
s 
z 

I -, 
1~ Signature 

[ ~'3 . ?rin:ed Name 

1-1.\ 
1--j Time: 

i [j'-;l, 
I l-1 
I l.q--

_--J_~..:..._---!.1-..!..1 ~1 ___:..I -..!...I -!...I -!...-+-..::::___ ____ ---1Ra!inquished By: 
1~1~\xl I I 

I 

I I i I I I I 

, I I I 1 I I I 
I 
I 
l 
I 

I -I I I I I I 

I . 'h 

I~, 
I ,. () 
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Sfgnarura 
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0 -·"· aL-"" Time: 
Memaa cf Shipment: 

Signature 

I lo:> 

I 
I.-; I I xi l I Pumeo Name n 

'----lr---""'---'-'---_,:_-.!---!...._.;._~....;-__,__-4--_____ -l • -(c-o\i w; \'7 ~ :5 0~ 
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TREADWELL & ROLLO 

APPENDIX C 

Geomatrix Boring L-Ogs SB-1 through SB-8/MW-1 
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BORltjG LOCATION: •• / 5 ' Nd/Crf/ • 't>'P-.:. :Fop{EP:- -nt,,1//(. . tE.)(.afl/tfrlov' 

DATE STARTED: 0 2.fi> AJoV . Cfl DATE FINISHED: z_5 ,V..y '11 LOGGED BY: DP6 

DRIWNG METHOD: .'?LLDw __ . 5.~ . A-Pt:,l=/:Z -,. ,::, ·: .. . .::, DRIWNG EQUIPMENT: 

HAMMERWEIGHT: J'{o ':II. DROP: 30i• DRIWNG CONTFIACTOR: 
/-IEW • 

SAMPLER: s .' .&J~/NIIOI/, 

SAMPLES 

~=- "' "' n. :g Q. • Q. a\ - ' MATERIAL DESCRIPTION DRAFT w- e 0 e .cg 
0 -- ;i z ;i ~ 1L 1-------------=s-urt-:-a-ca-=El-ev_a..,..tio_n_: --------------; 

0 

I 

"l.. 

3 

'f 

5 

.b 

7 

II 

11... 

' [ 

I 

fZ 

7 
q 

Sfflllu LV- • 

,SILT w,..,,, 

hf}lsr';. 

cwf'S 

(~Lt~~i,1 
G,/?AV6{_ J P7tp' pEI.PIS}I • jS{"<?i)t.vtv ( ,5'/~ ?jz.) 

..... -.---.......... 

7,S "'?u Sitir: fl ~aryJ "Z. S "Z ~a> ~ ~,pu., , 
Law Pi..JrSTICl'ry, . .: :: : 

... 

Cl(AuE.£ 70 Bl.ACK ( SY z.5/t) 1 ....,o<it> 

F co~r.e. _ . 

...;1Lry >'bvP,,~ ~7 WIS 6?.E-psr ~ (toY~ '">/z~, l,J'ETi 

7· . p,_E.P-. 
0~7-;!l'7u 5A,,vc,1 15- ZOZ, 'SILT, /0 7a Fw£- 6JE:,I-V6L_.,. 

Z,t.A-55;- , -~~: .-!2~ ,,.Ctt½] • .: •! !. .. {i:e-:e1:·u11,.,. 
. .t·r,.:-1\_., ····,f,/L. - : '~+•~., •• n 1:·-·, / '"•1:. i~ . . . 

' - . .. ~-
1;Vc#,,fSJ.Vb SA:/1/P -r-D. 'it'% ~~ S"~ 1A/c.JeSASt-V6-

~JU-'IE.1.. ,51ZS.. iO m£P• G~\/Ltl. vJ;.:.fW{Svl/rll-· 1'D :svq,a,•....,_.,.,.,.-"'-' 
. I '>=-~--------rl 

flEMARKS 

f,/ (l O c:x:< 

.,. .. 

• F. -,, Li . - . .. . 
Lo'n.J p las.i "ic-i·-hr >. 
o,·, otH • Jo1s 

~~ 

o~tl.v l C t, .{:dt.. 

611.'7 <1c>/r-T"/~? 

:1· ·· .- · ·· I----__ .,..._ -.. -------G-e-o--m-a-tr-lx_Co_n_s_ul_ta_n-ts _______ ;___-.-P_ro-ject_N_o:------:-T_Fi_ig_u-:-ie __ F-_s-88_ 

1 .. 
' . 

,. ........ _.,....,.."4'":- .,...,,.r_Tt.,. ............ ,n•ll'l't ~-.,..,. ... ,~ .. -\'"'"""'•\•"rli""'"' •1-tl .. •~.,,..-\•1•C•••li•\.>l!•*fl'P. •+.-i: ••""' •1 •• •~•, ,.. •• •~•\H'9!t.-K" •••• •••• .... •• •• ..... H'4,.•n1• ...... , ........ .,.,_.,. ,,.,,i. .................. :,.. •• '• ...... ,: ... ._,.. '!':.•<:•.-.r • ""'""••• ••• ""Ii_, .. .,, .. :; •• .,.• .. ,.. .. ~ ...... .- •• •••• ,,..,.,. • ..... • • • ➔ 



I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 

I,· 
I 

11 

I 
I 
1·. 

. 

-

i= =-a. a, 
w..!!! a-

15-

-
ft, -

-
l7 -

-
I! -

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

7 o.o . IC/i 1 A- Log OT Boring No S:ts>-/ 
SAMPLES 

.!! -a. "o!- MATERIAL DESCR\P110N REMARKS 
c,. • 

~ 8 E o E ,..z .. ~u. (j) U), 

~;j Stt.-ry t!I.Ay \CL) P,41..k G~A/1$H 6~ (5b '1/2/4 PIOIS7: 
; 

DRAFT , --- too,; Gl.;f; ~ SILT l -r~ ,&:/,.VE s~~ V£'o/ l'"r" --sen; ,llt&.P.; 1'41 sno7 J --rpk:P nttlJTL/,t,€s. • 

I ~ No nf671'~"'6 • 

J\ -1~1 '\ "PlfL -' ·~ ,- NO oRJ.e.. 
r- ... -C.o.c.. It?: t:fJ 

·-

-
-
-
-
-•' 

o0 
-
-
:-

V --
-

-~ 
-
-
-

-~~. 
-
-

. -.. 
. -

-.. 
-

.- -
l -

-
l 

- I 

- ... - "" 

i 
' I - ' . 

-
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171o,o4 A 
BORING LOCATION: 3o ' AJPl!-T1< 

DATE STARTED: 7-<; ;</PY ? / DATE FINISHED: z .,voJI 'ft LOGGED BY: 

0RIWNG M·ETHoo: DRIWNG EQUIPMENT: 

HAMMER WEIGHT:' /I.Jo..,,_ DROP: l{O 11 DRIWNG CONTRACTOR: 

:c_ 
1-- - dll ct1 .~ o , 

a.g a. •a. }-8 .... 
gp:: .. ~~~ ..2u.. 

(ll (ll m 1---------------------------1 Surface Elevation: 

SAMPLES 

MATERIAL DESCRIPTION 

I $/L"r wrTI{ 
.. (J'1L..k 

C,KAYG-i. RK. !f.PPl5!/ 
) 

Gl!tWAI (.;rr.. 3/z) • ~~ 
70, .t S"!Lr ,t cl.A;·· ";D7a· ,.1.eD, 6d~, Ft/!l+i~ L. P. 

:::-:..·• ' ' 
'-- ' Web9 w lTf/ 4M&.. Et l,..Jfllr.i. ,.~,.,vr J ~~ S'l!h::k, 

1/ 

-
v SrL"r 

7 

i 

{O 

~ 

°511.-7J 5- /1J=PP1SII cu,w// (5'(f:. 3/_.y / ,t',o~ 

bO :% 1.fV ./ >7. 7P 5,L.,.._, • 5 9',. ~. <,;,<.,f.\lEL, 

~~ ,<Hi~~.~~~ ~I~ ~-~= '' 

'2. 
(/ 

2 

12.. 

Project No: • 

p 

REMARKS 

of!6A.V1.c... 01:::,oE? 

$L.JbHT o.-0. 

f:EcoyGe:, fool? r;Eo4v.: 
-SO.L. ·,s. ~. L(l.o~.£ • 

-r;;~ Ate£ • HSI-«. A 
-,;~ eA-T"Ci'-E~ • 

.. 

.,, 

j••-···•···~ ~-~ ~--·: • . ., • - '-•'• ,."::"•, .,.:.: .• ::. . . . . . --- .. .. . . ~ . . . . 
-· --·--- .... ···~• .. -•-• 0 • 0 1••··· .... ·••t••····· ....... ,-~·-······• .. • ..... ..,~ ... ~-··~·•~,- .• ~· ... , ...... •••••• ••• ,,,~ ... , .... , ... ,\ ............... ,." .. ";••"·,···••+ ............................ ,.~.-..... -- .. ·••o ........................ « ...... i •• •"•·· .................. H•••''"" ·•-H·· .. .. 
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BORING LOCA 110N: 

DATE STARTED: z.c; ;voY q I DATE FJNlSHED: 2,5 A.bf 'ff LOGGED BY: l::P-6 Yi 
DRlWNG METHOD: }ltll-1.LJtv • <; "'T&-r-7 Avt::str.t<. DRIWNG EQUIPMENT: t:,,ttG.. 

HAMMER WEIGHT: /r DROP: JD 1' OAIWNG CONTAACTOR: 
1----~--.......;..._ ___ .i.....:;.:_;;:.;...:._-..:=....:.,.._ ____ ---I ,(Ev-' 

SAMPLER:-·~' C,,-,.rr. ~, is" hl"O our. f!'u, ,stp;;,1 

I 

~ 

3 

'I 

s 

' 
7 

1 

,o 

II 

(l_ 

g-3 

(3 
13 

fl( 

,; 
........... 

> 
3 

MATERIAL DESCRIPTION 

Surface Elevation: 

s,i.-r i,.JtTff 6A'rJs=-1.. 1'ML-~K ~,s11 • ~ (~YE(, 1/~1 
-'°101=,.:. 70 - 7,$ 7'.., $/L-1 t; t!lA-r , "2.> - _30°7- , Mt:./:>/VM 

e,,:.Av;;.,t.~ rfp'tlJ J..~f'-)_ prt,rgs oFco#CUTc/ C,.:/Cl( w<:?OP' 
' .I , 

•• ~·• ,,,._.,, • ' : .• \ -·.L•.·,• 

-, 

Y z/c) 1 J./o/S"r 

5A-NP ) V€:l?-1 5oFr I L_ f..,, 

? ~ P1f.'5(=~ 5t£U. 

'I 

Geomatrlx Consultants Project No. 

.J, 

REMARKS 

va:.7 ~~ o. o. 

OIL'f c.,1-n'Nb- o,v 

-~,::,/L? 

Figure 
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1710.01 Log of Boring No. sK-c:__ 

MATERIAL DESCRIPTION REMARKS 

DRAFT 
-

-
-
-

-
-
-

' -
-
-
-
-
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-
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Geomatrlx Consultants I Project No. /790, or I Figure 



I r• ''-"'-"'• 

Log of Boring No. s-g.:..3 

I 
SAMPLES 

MATERIAL DESCRIPTION REMARl<S 

I 
I 

I& -
-

/7 -

\ 
'5/J..'f ~ (c.L) I ,PA/!J<. &~&vlS~ 6f3E.'( ("5.& '(,)J njP/$'1 

le>P''1, t!t.Aj~ (' $/Lr. ~£. F/,v~ ~... t/E~'f soF& 
;,tEP/V.l'o r'LMTl~I ~ A/UtrWP6- DRAFT i-----------------------+-'lr-··· · .. , .... 

I -
- -

I .. -
- -
-

I .. - . - ..... -,, - .......... , .. .,.. - ...... .,-..- .. - . - .. _---.. ........... _ ... ,·~ 

I - -
- -

I - --

I -
- -

I -
- - ' -

I - -
- -I -. -
- -, I· -
-

-
. -

I -
- -

--
1. - -

-, 

-
I - -

-
- -
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I 

l 71tJ. o.tf A- Log of Boring No. :::,JS-{.' 

DATE STARTED: 26 Npy qt I DATE ANISHED: u ,.v'o)( • q I LOGGED BY: DD6 / YP 
DRILLING METHOD: flvt. U}fr/ "517£,#l . /W6Ef. DRIWNG EQUIPMENT: C f/1£. - 7 S 

HAMMER:WEIGHT: l'/a:r1 1 DROP: "30 t I DRIWNG CONTRACTOR: 
1-------=-, __ ..:..,:_ _ __i..:.:.:,::.:..:,__~:.,__-----1 JJ,c;_n.J 

SAMPLER: "5 G;,vnNv~ Cee:: lfiH A~ C'Auc s'('1.11-sr-Ot1 nr;;;;,vv 

~ j is:~~s _8 MATERIALJ?ESCRtPTioN ~- DRAFT 
C - ID z ~ ..2 1.1.1------------...-._,,..;;•·---------------I 

en u, m Surface Elevation: 

REMARKS ff 

-
\ -

)(L."T" :·vrnt 6P!lfEEL, GJr1J" p,4;::;< f!Eb.T>ISII _$t'.,i,..,/J (5)1( "¥; : 
,iio1Pi 70-?t, "Si~'j),l z_e,,; ~:,V~6.t:C.ltf?.. . c~ c::;,:-A·v'6L·. ef -

DRAFT 

-
J -

B~~~:::.-::~«~n:F:-L;~•}._ fi"'"o/ ~ 
-

'( -
-

-

-
7 - \ 

- -

- -
-
- . 

.. 
-

-
··- •-f-- ...... ., 

-

-

-
.:. 

-

.; .. --

,. 7 ... ·-1,-· • ~ - ·- ....... ,t ,:.., 

[FILL] 

-.. -· 
-

:""'' 
. 

- x --. 
15 
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MATERIAL DESCRIPTION REMARKS 

Sf!-,vi:=, ....,.,-,, -.:u.,-t,v_-$,r,) ~ r;:./!Ck., (.:_;'( ::.::-/1?.., v/£7'" 
.7<;-fO'/g r1N!.... TC1 r")W, $iM'f>J /0-15o/, SILT \:'"cL,.f, ,,:,· -

• !I 
• • ' J • .: i' ~-- / :· ',,!· ..:--t------.:---.....;.......:::,_ ________ -:--_-:-: ____ --1 -

(t:.1..) p/12)( 6 ~e;;..,1$1/ fuRlr'f {56 V,), 4"st, "'5"·ry c~ 
/1:?0';b Cc.A t· 
PL/!'JT/Lt "7, 

rf <;; If.. 't"' ) ·7·,t:.li~ ~,';IE;_ ,S"l'!ND I ,{\ ~-

\1~7 <~Fr:J- ,•.P d'· -~···---_.I 
...... _ .. __ §...........,._-

-
-
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PROJECT: 

Log of Boring No. SF->' 

DATE STARTED: z.:::; ~y. q, 1 DATE FlNISHED: z~ ,,VoY• q I LOGGl:0 BY: l>b6 / '(P 
DRILLING METHOD: ffvLl.(Jw S'"TE:,... 4&1E£. 0RIWNG·EQUIPMENT: Cr1G. - ,,S 

HAMMER WEIGHT: NO I DROP: 3 D ,, DRILLING CONTRACTOR: 

SAMPLER:<;' C(),tVT/Nl.l,11"5 e,p,eE.., tt!'' rt"IQD. C,4up, $"/"UT 5°ft.,o,,,' J/Ew 

SAMPLES DRAFT iE qi i-.!....,._.!_.i--' MATERIAL DESCRIPTION 
0.. ,ti CL• CL 3:-8 
~::::. ~ ~ ~ .e u. 1--------------------------1 cn cn m Surface Elevation: 

REMARKS 

- -
I -

-

-
3 -

-

'1 -
- \ 

-
-
-

- -
-

- -
-

- -

- -

-
- --; 0126-f'r#IG ol::t)R • 

- _ em.7 ~11--r'IA.l(j ? 
10 -

-

-
VrEft-'j -;~(>. O.<J. 

- - - • o11.. '1 ~n..v~ ? 
15 - -

1--

- . -
~ ... 

'~- - ~ . .,.,__ 

-~rt ~ If 
3 ,s l,. 

Geomatrlx Consultants • I Project Nd.·., /790, o 'I I Figure 
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.. Log at.Boring No. 5C-G 

DATE STARTED: -z_6 /Jpy. 'JI DATE i=lNISHED: 7b LOGGED BY: P.Pt-. 

DRILLING METHOD: t{t1LLPW '511:.,71 /4,:;.i;L DRIWNG EQUIPMENT: C./11E - 75'° 

HAMMER WEIGHT: /1/0~ DROP: 30'1 ORIWNG CONTRACTOR: 

~)£w 

SAMPLES 
~ :::;- t---.---.-----l 

MATERIAL DESCRIPTION DRAFT c..g~.~ .... -
w- E 0 e :i:g 
0 - '" z "' .Q u. 1-------------,---,-..---------------1 

(I] (I] ~ Surface Elevation: 

ASPH/:(/LT - -
I - ':ill. r wrn( bt"Ai6t_ ( rn L) r:::Afll<. Re:t>IS/f ~wN ( S'Y /!.. 3/J✓ 

-
-

z__ 

-

J\ 
/1,ft>ISt; ?o-S(J?!, 5,,~r ,4-t, cv.y··, lt;-"Z..5% rJ-Er:>, TD 

CDA#c'. ~y~ I.:. J r;- '7,., rr""f_ ..,..., '".:::1~~---~~p. J ,;\ LJ)W 
, ..... ~ ---=---,--.•~•-.·--- , ....... ~ 

fl.-4$7 7'-'71.J ~) •• , gg1tK 1 :'.'.oNc:RETE , e!,lAS.S 

[Ft!L ] 

-
-
-

3 - -

REMARKS 

/:,£l:,/,4r 17 .... ,, 

70 ~ - of!!:6A-Nll!... a.t:c:R (/)~ 

'i -
-

5 - -

-

7 - -
-

-

1 -

/0 -
,__ 7 

- .... z 
I/ - ,i;,(,-

_ ·,,.s ~ I -z. 

,-.- 2 
/2 -

15e:-i·; z 
- ,t.~ z 

-

--i 1~,/~:-7 

!· 
i 

T:I 

'!:'l,.Nb Win( SILT {~w-.sN-) 1...A,C.K f2EDD!5'! 4:t:zu,J,v (:':Ye 3'/= t 
n-io1s-r.,, i,Jf;/ti?. r-t,1/e- "'t>' ~J'fl?.£1: $'(!..Vr.:.J• JP-IS'?,, 5/L.r:., 

&.L/JS,S J e_t;t:krt111:.$J ~ _ ,. • 

(f1L£.] 

- ' .. 

-
_:i~~ 

.. 

-
-
-
-
-

---

- Vf=/!I 

-
-
-

-

-
-

-
-

fo-T"/ C.'-'ry ( '-1/ DAR/(. e,.l:£IW15H t;,.£Ji'f ( 5 6.;. '//I,,} J .'.!1!!:J.~~ /PO~ .. -
' .. A-; b-t> S"l'-r. ~c~ Fl,vr 5p-,,_t- •. ~ "'1EI> ;'l,1t'/7c.1'1Y, (.s;;,,:.7j'i T/:lk£ 

I\ ---•- ___.. 

Geamatrlx Consultants - ~·•· •• I Project No. 
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-
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I Figure 
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SAMPLES 

.!!! ., 
!s 0. • I E o ,.z ai u.. rn Ul 

...... 
'} 

1-... 

-'-

' 

)710, 01 I Log OT B onng N 0. 5'.ff'-,6, l 
MATERIAL DESCRIPTION REMARKS 

g Ult.I( I LLVt... flld11"L/ i'f::, 

-
- DRAFT C.O.f:. )p; 

-
-
-
-
-
-

-
-
-

, 
-

, o0 -
-
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V -
-
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j ~AQJECT: 

BORING LOCATION 

ORIWNG CONTRACTOR__,, 

/ 
ORIWNG Mffi!OD 

/ 
DRILLING EQUJPMENJ/ . '··~- / 

.-' 

HAMMER WEIGHT < 

::r:_ 
1--a. (ll 

w.!!! o-

-
1,5 -

-
1 l,. -

----

-
f 7 -

-
-
-
-
-

-

-
' -

-
-
-

-
-
-
-
-
-
-
-
.-
-

.\ 

DESCR.IP110N 

\ 
\ 

I Log ct Well No. '5"E'-7 
ELEVATION ANO DATU"'!.-..... , 

.,.,.,---

DATE -~TED I DATE FINISHED 

I TOTAL DEPTH ---------1 SCREEN INTERVAL 

OEP~ I CASING 
WATER Am __ _ 

LOGGED B'f 

I RESPONSIBLE PROFESSIONAL REG-NO. 

NAME !USCS Syrrtio11: cob'. n-om. %by wt.. cwt.. WELL. 
1------d-~_·_._~_IRlclul'e. __ cai_.i._,_.-_~_,__ ___ HCl __ ;...__r11.et_. ___ --1 CONST. 

REMARKS 

Slllfaca Elevation: 

-
-
-

.5. O .5. 1J: z.o 
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

Geomatrtx Consultants 

.. 

-

Project No. 

,<H::E'.-- ,;v tt/411 D 

6MJ-.,, CE.eo ve/: 
~v;;.E.... o[:J:fi;.IS IS: 
ON .-Pf' b~ Ph/D. 

i"T"/:.IE-J> • •r,,H,:.;§ "rz;> 

~i!.CPVcR • 

-DRAFT 

It 



i~ ·!"~, .. )~ ~~ .. ~ 01?: ~ 

',-----~------,--:-:-:-------.------------, 
PROJECT: 350 INDUSTRIAL WAY Log of Well No. MW-1 

I Brisbane, California 

BORING LOCATION: 34' northeast of tank excavation 
ELEVATION ANO DATUM: 

DATE STARTED: DATE FINISHED: 11 _o_R_1L_L_1N_G_c_o_N_T_R_A_c_ro_R_: _H_E_W_D_r_ill_in-=g_C_o_m......:....p_a_ny:_'_l_n_c. _______ -+~11;;;1~2~6/--:,9~1 'o'i=u:-----t,~11~/ii:26;i:/:iJ9111 N'n=i:iiiiu":----J 
1-- TOTAL DEPTH; SCREEN INTERVAL: 

DRILLING METHOD: Hollow stem auger 1 s feet 7' - 15' 

0EPTH TO WATER ATD: I·" DRILLING EQUIPMENT: CME-75 12 feel 

LOGGED BY; 
SAMPLING METHOD: 5' continuous core, 18" modified California split spoon o. Def GrandeN. Pierce 

CASING; 
2~ SCH 40 PVC 

RESPONSIBLE PROFESSIONAL: REG. NO. 1 ~HA_M ___ M_E_R_w_e_1G_H_T_: ... 1_4_0_lb_s ___ _,L_D_R_O_P_: _3_o·_· _________ ...r...:;;,J:....· G=al~linra...,tt.;..i --U}--r--------C_E_G_13_3_5-J 

SAMPLES DESCRIPTION I- ::::i WELL 
r-
I- -

I a.. '" w-E 
□-

I 1 

I 2 

I 3 

I 4 

I 5 

I 
6 

11 
7 

8 

I 
9 

I I 
10 

II ii 

I 12 

I 13 

'• 14 

NAME (USCS Symbol): color, moi>1, "I.by Y<I •• pl~! .. clon,f1y. •lruauto, 1 lf)w :::i CONSTRUCTION 
dJ aJ u!i . 
a.. 0 a.. ~ 0 CM>onlallon, roac;t. wlHCI. goo. i.ilot. •• ;-:fil DETAILS 
~ z ~ ,Q ~ 1-----------------------_, .J cc 
Ul w co Surface Elevalion: ,. 

SILT with GRAVEL (Ml) 
Dark reddish brown {5 YR 3/2), moist, 75-80% sill.:, 
and clay, 15-20% medium to coarse gravel, 5°1,fi~_e 
to medium sand, brick, glass, wood chips [Fill]·· . ."-' ,,·,,. 

~ ,,. -·• I 

< ·' ,{ ·.•, .. ' / //'' 
·-

...,,. ~ • c■ •,-■.•, ,·.,.,. 

Color change to dark brown (7.5 YR 3/2) 

Color change to dark olive gray .(5 Y 3/~) •}- ... • - ... 

SILTY SAND (SM) 
Very dark brown (i a.YR 2/2), moist, 70-80% fine to 
medium sand, 20-30% silt and clay, ceramic glass. 
metal slag {RII] 

Wet 

Gradational contact -----------------------SAND with SILT (SW - SM) 
Dark reddish brown (5 YR 3/2), wet, 90% fine lo 
coarse sand, i 0% silt, ceramic, glass [Fill] 

Tr.alfic rated 
Chdsiy Box (G-5} 

Locking well cap 

P,,P,d--- 2--<11ame1er SCH 
40 PVC blank 

l 4-"---Cemen1-bentoni1e 
grout 

+'-+--Lonestar 112/16 
lapis tuster sand 

•E::::3,-,,1:.,,+--- Z"-dlame1er SCH 
40 PVC 0.02" slot 
SQ'e{!n 

8·114" borehole 

Geomatrlx Consultants Project No. 1790.04 

W-l-ll91Mocl~ied 

Figure # 
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PROJECT: 350 INDUSTRIAL WAY 
Brisbane, California Log of Well No. MW~i (cont'd.) 

SAMPLES 

'.i -g 8 
in u. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

DESCRIPTION 
NAME (USCS SymboQ: coklr. rroi,t, ¼ by wt •• plast,. den•ily, ,trocturo, 

C~n,0.1.,,,, /03cf. w/HC~ lJ "o. rn,.,. 

SAND with Sll T (SW - SM) 
(Continued} 

SIL TY CLAY (CL) 
Dark greenish gray {5 G 4t1 }, moist, 100% clay and 
sill, trace line sand, very soft, medium plasticity· 

Bottom of boring at 16 feet. 10:00 am 

EXP LAN~ TlON 

(/") 

!- f--
1.f) ....J 
w :l 
!- (I) 

U) 

a: 

WELL 
CONSTRUCTION 

DETAILS 

Lanesta, 112116 
lapis lu~1er sand 

='==,....,_.;i--- 2"-dia.meier SCH 

dO PVC 0.02" slot 
saeen 

8-1/4" borehole 

SHp an end cap 
with rwo stainless 
steel screws 

I 28 

Drive sample 

Sample obtained 

I 
I 
I 

29 

_30 

31~--'"------'--L---------------------~L------l.-,---------~---t 
W-2-89/Mod~iod 

Geomatrlx Consultants Project No. 1790.04 Figure # 
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TREADWELL & ROLLO 

APPENDIXD 

Laboratory Data Provided by Geomatrix 
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FRIEDMAN & BRUY A, INC. 

I ENVIRONMENTAL CHEMISTS 

I Date of Report: December 12, -1991 
Date Submitted: December 3, 1991 

!1 
Project: 1790.04 

RESULTS OF ANALYSES OF.'l'HE SOIL SAMPLES 
FOR BENZENE, TOLUENE, E'l'HYLBENZENE, 

I 
XYLENE$ AND GASOLINE 

I USJ:NG EPA METHODS 5030 COUPLED 'l'O 8020 and 8015 
Results Reported as mg/kg (ppm) 

I sa:nmle # Benzene Toluene Et-Benzene Xylenes Gasoline 

I 
SB-5-14.5 <0.02 <0.02 <0.02 <0.07 <2 

SB-2-13 • <0. 02 <0.02 <0.02 <0.07 <2 

I SB-5-12 0.4 <0.02 <0.02 <0.07 33 

SB-7-10.5 0.5 <0. 02· <0.02 <0.07 20 

I SB-8-13 0.3 <0.02 <0.02 <0.07 2 

I 
SB-4-13 <0.02 <0.02 <0.02 <0.07 <2 

SB-6-12.5 <0.02 <0.02 <0.02 <0.07 <2 

I 
Quality A~~u~an~e 

I Method Blank <0.02 <0.02 <0.02 <0.07 <2 

SB-5-12 

I (Duplicate) 0.3 <0.02 <0.02 <0.02 32 

SB-5-12 

I (Matrix Spike) 
Percent Recovery 88% 88% 89% 85% 89% 

I 
SB-5-12 

(Matrix Spike Duplicate) 
Percent Recovery 88% 90% 90% 85% 90% 

1. Spike Level 4.4 4.4 4.4 13 10 

I 
I 
I 
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FRIEDMAN & BRUYA, JNC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: December 12, 1991 
Date Submitted: December 3, 1991 
Project: 1790.04 

RESULTS OF ANALYSES OF THE SOIL SAMPLES 
FOR TOTAL LEAD BY ICP (6010) 

Results Reported as µg/g (ppm) 

Sam:ol~ # 

SB-5-14.5 

SB-2-13 

SB-S-12· 

SB-7-10.5 

SB-8-13 

SB-4-13 

SB-6-12.5 

Quality Assurance 

Method Blank 

SB-5-14.5 
(Duplicate) 

SB-5-14.5 
(Matrix Spike) 
Percent Recovery 

SB-5-14.5 
(Matrix Spike Duplicate) 
Percent Recovery 

Spike Blank 
Percent Recovery 

Spike Leyel 

Total L~ad 
(ppm) 

110 

4,100 

6,700 

4,100 

19,000 

5,400 

3,700 

<0-.5 

92 

ai 

ai 

110% 

50 

ai - The amount spiked was insufficient to give meaningful recovery 
data. 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: January 28; 1992 
Date Submitted: January 23, 1992 
Project: 1790.04 

RESULTS OF ANALYSES OF THE SOIL SAMPLES 
FOR TOTAL METALS BY 

INDUCTIVELY COUPLED PLASMA (ICP} 
METHOD 6010 

Results Reported as µg/g (ppm) 

Analvte: 

Sample: 

SB-5-14.5 

SB-2-13 

SB-5-12 

SB-7-10.5 

SB-8-13 

SB-4-13 

SB-6-12.5 

oualitv Assurance 

Method Blank 

SB-6-12.5 
{Duplicate) 

SB-6-12.5 
(Matrix Spike) 
Percent Recovery 

SB-6-12.5 
(Matrix Spike Duplicate) 
Percent Recovery 

Spike Level 

cooper 

32 

910 

330 

650 

670 

1,100 

<0.1 

700 

ai 

ai 

25 

ai - The amount spiked was insufficient to give meaningful recovery 
data. 
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FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: December 12, 19.91 
Date Submitted: December 3, 1991 
Project: 1790.04 

Sample#: 

SB-5-12 

SB-7-105 

RESULTS OF ANALYSES OF THE SOIL SAMPLES 
FOR FINGERPRINT CHARACTERIZATION 
BY CAPILLARY GAS CHROMATOGRAPHY 

USING FLAME IONIZATION DETECTION (FID) 
AND ELECTRON CAPTURE DETECTION (ECD) 

Ge Characterization 
' 

The gas chromatographic trace showed the 
presence of low boiling compounds, such as 

• those found in low levels of gasoline. 
This characterization is based on the 
presence of a relatively smooth envelope 
of peaks present from ca n-c4 to n-c8 with 
a maximum near n-C6. Trace levels of what 
could be degraded diesel fuel were' also 
seen. The presence of degraded material 
is confirmed by highly oxygenated material 
seen on the ECD trace eluting in a range 
similar to that of PCB 1 s, though the 
pattern is not similar to common 
arochlors. 

The gas chromatographic trace showed the 
presence of low boiling compounds, such as 
those found in very low levels of 
gasoline. This characterization is based 
on the presence of a relatively smooth 
envelope of peaks present from ca n-c4 to 
n-Cg with a maximum near n-c7 . The 
material appeared to be slightly more 
weathered than the previous sample due to 
the loss in peak height of front end 
material. There also appears to be a much 
smaller amount of degraded material. This 
is apparent from less oxygenated material 
showing on the ECD trace. 
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llme: Received by: 

Signature: 

Prmled name: 

---------··•--· Comp,,ny: 

tr, 77,'1!= # -,;~f'uA,li,. 

~ Geomatrix Consult:<1111:s; 

100 Pine-SI 10th Floor 



,, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIXE 
Treadwell & Rollo, Inc. 

24 February 1993 
Groundwater Monitoring Results 
Monitoring Wells K-1 and MW-1 
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24 Febn,iary 1993 
Project 1398.01 

Ms. Elizabeth Rouan 

TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists 

353 Sacramento Street, Suite 800 
San Francisco, California 94111 

(415) 955-9040 

County of San Mateo 
Department of Health Services 
590 Hamilton Street 
Redwood City, California 9~063 

Subject: Groundwater Monitoring· Results 
Monitoring Wells K-1 and MW-1 
Industrial Way Properties 
Brisbane, California 

Dear Ms. Rouan: 

FILE COPY 

This report presents the results of the recent monitoring activities conducted at 250 and 
350 Industrial Way in Brisbane (Figure 1). Treadwell & Rollo, Inc. performed the 
groundwater monitoring of wells K-1 and MW-1 on 12 January 1993. With the January 
1993 round, monitoring well~ K-1 and MW-1 have been sampled a total of six and four 
times, respectively. 

The total depth of each well and depth to groundwater were measured prior to well 
purging. These measurements and the final parameters of pH, temperature, and_ specific 
conductance monitored during the well purging are presented in Table 1. Depth to 
groundwater measurements obtained during the January 1993 sampling round indicate an 
increase in groundwater elevation of 1.45 feet in well K-1 and 0.94 feet in well MW-1 
since the wells were monitored in November 1992. 

Prior to sampling, between three and four well volumes of groundwater were purged 
from each well with a clean stainless steel bailer. A total of 16 gallons was purged from 
monitoring well K-1, and two gallons were purged from monitoring well MW-1. 

After purging, groundwater samples from each well were obtained using a clean, 
disposable, polyethylene bailer. The samples were decanted from the bailer into the 
appropriately prepared, laboratory-supplied sample containers. The sample containers 
were immediately sealed, labeled, and placed into an ice-cooled chest for transport to 
the analytical laboratory under chain~of-custody procedures. Purge water from the 
sampling activities was stored on site in labeled 55-gallon drums. 
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Ms. Elizabeth Rouan 
24 February 1993 
Page 2 

TREADWELL & ROLLO 

The groundwater samples were analyzed by Curtis & Tompkins, Ltd. analytical 
laboratories in Berkeley, California, for total volatile hydrocarbons as gasoline (TVHg), 
benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Methods 5030/8020, and 
for total and dissolved lead by BP A Method 7421. The analytical data for this latest 
sampling round and available historical data are presented in Table 2. The laboratory 
analytical data sheets from the January 1993 sampling round are attached. 

TVHg, benzene, ethylbenzene, and xylenes were detected in the groundwater sample 
from monitoring well K-1 at concentrations of 220 µ,g/1, 3.3 µ,g/1, 7.5 µ,g/1, and 4.3 µg/1, 
respectively. The low concentration of TVHg is generally consistent with concentrations 
detected in well K-1 since June 1992. Benzene was detected in the latest sampling round 
for the first time since May 1989 at a concentration of 3.3 µg/1, which is near the 
detection limit of 0.5 µ,g/1. The detections of ethylbenzene and xylenes were consistent 
with historical data. Toluene, total lead, and dissolved lead were not detected at or 
above applicable reporting limits in groundwater samples from monitoring well K-1 
during the January 1993 sample round. These results are consistent with previous 
analytical data. 

TVHg and BTEX were not detected at or above the reporting limits of 50 µg/1 and 0.5 
µ,g/1, respectively, in the groundwater sample collected from monitoring well MW-1. 
This is consistent with historical data. The concentration of total lead detected in the 
January 1993 sample rou1,1d in the groundwater sample froin MW-1 was 1,500 µ,g/1, 
which is greater than the previous maximum concentration of total lead of 260 µ.gfl 
detected in June 1992. However, the concentrations of total lead and· dissolved lead of 
1,500 µg/1 and 7 µ,g/1, respectively, are significantly lower than the State of California 
Soluble Threshold Limit Concentration of 5,000 µ.g/1. The concentration of dissolved 
lead is also significantly less than the EPA Maximum Contaminant Limit of 50 µg/1. 

The presence of metal slag and elevated lead concentrations have been detected in site 
soil near well MW-1 and in the well bore for MW-1. The significant difference between 
dissolved and total lead concentrations indicates the source of the· lead in groundwater 
may be associated with the presence of metal slag and the elevated lead concentrations 
in soil in this location. 

Based on the results of this sampling round, available historical data and the activities 
associated with the adjacent Bayshore Railyard site, quarterly sampling of the two wells 
will be suspended until the broader issues presented by the adjacent Bayshore Railyard 
site have been addressed. On behalf of our client, we will be designing future activities 
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Ms. Elizabeth Rouan 
24 February 1993 
Page 3 

TREADWELL & ROLLO 

at the Industrial Way Properties site in response to State of California Department of 
Toxic Substance Control requests for information and further assessment. 

We trust this report provides you with the information you need at this time. If you have 
any questions, please call. 

Sincerely yours, 
TREADWEl.L & ROLLO, INC. 

~?. /4 £ 
P k d R G -~~~;),, Sharon . Ee ar , . . '0/,:,rn%,...r., .. ,'-?, 

Project Geologist e::/2.:'"...5'77& . \ 

SPE:ch \'t,Wf.ltfr/11}) 
\ ,-.:o j2!5f /4 :, 13980102.SPE 
Ji:.,~,,,o<#· 

Attachments: Tables 1 arid OF GP..\.'~ 

Figure 1 

J~;;~D~. 
Associate Engineer 

Curtis & Tompkins Ltd. Analytical Data 

cc: Mr. Leslie M. Kessler, Kessler & Kessler 
Ms. Diane Mims, Regional Water Quality Control Board 
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TREADWELL & ROLLO, INC. 
Consulting Engineers and Scientists 
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TABLE 1 
SUMMARY OF PHYSICAL PARAMETERS 

GROUNDWATER SAMPLES 
INDUSTRIAL WAY PROPERTIES 

Brisbane, California 
Project 1398.01 

Sample Depth to Water Well Depth Temperature 
Well Date (feet) (feet) pH (F) 

K-1 06/92 3.78 27.35 6.78 70.0 
10/92 4.48 27.30 7.14 67.0 
11/92 4.58 27.30 6.83 66.5 
01/93 3.13 27.30 7.01 52.2 

MW-1 06/92 11.96 14.50 7.00 70.6 
10/92 12.38 14.49 7.56 68.9 
11/92 12.33 14.49 7.03 66.4 
01/93 11.39 14.50 7.02 59.7 

Note: 
Wells K-1 and MW-1 located at 250 and 350 Industrial Way, Brisbane, California, respectively. 

SpecHic 
Conductance 
(umhos/cm) 

6720 
1110 
1340 
6790 

3080- -
7-68 

3540 
3040 



------·------------
TABLE 2 

SUMMARY OF ANAL YTJCAL RESULTS - GROUNDWATER 
INDUSTRIAL WAY PROPERTIES 

Brisbane, California 
Project 1398.01 

TPHas TPHas TVHas Total Total Dissolved 
Diesel Kerosene Gasoline Benzene Toluene Ethvlbenzena Xulenes Lead Lead 

Detection Limits 50 50 50-100 0.5-1.0 0.5-1.0 0.5-1.0 0.5-2.0 3.0-30 3 

Well No. Sample Date 

K-1 09/88 ND ND ND 15 2 ND 120 NA NA 
05/89 NA NA NA 23 ND 35 8 NA NA 
07191 NA NA 460 ND ND 8.5. 3.3 NA 60 

.. 06/92 NA NA 230 ND 3.4 2.6 0.7 ND ND 
10/92 NA NA NA NA NA NA NA ND ND 
11/92 NA NA 170 ND ND 1.4 ND NA NA 
01/93 NA NA 220 3.3 ND 7.5 4.3 ND ND 

MW-1 12/91 NA NA ND ND ND ND ND NA 120 
06/92 NA NA ND ND NO ND ND 260 33 
10/92 NA NA NA NA NA NA NA 42 22 
11/92 NA NA ND ND ND ND ND NA NA 
01/93 NA NA ND ND ND ND ND 1,500 7 

Notes: 

1. Concentrations are in micrograms/liter (ug/L}. 
2. Groundwater monitoring walls K-1 and MW-1 are located at 250 and 350 Industrial Way, Brisbane, California, respectively. 
3. NA -Not analyzed; ND-Not detected above the applicable detection limit. 
4. Groundwater samples have been obtained by several collectors and submitted to different laboratories as follows: 

- the Septemb~r 1988 sample was collected by Aqua Resources and submitted to Curtis & Tompkins of Berkeley, California for EPA Test Methods 8015 and 602. Sample also 
analyzed by EPA Test Method 601 and organic lead by OHS LUFT Manual Method. EDS and organic lead were not detected above the detection limits. 

- the May 1989 sample was collected by Kennedy/Jenks/Chilton and was submitted to an unknown laboratory. 
- the July 1991 sample was submitted to Chromalab Inc. of San Ramon, California for EPA Test Methods 5030/8015, 602, and 7420. . 
- the December 1991 sample was collected by Geomatrix Consultants, Inc. and was submitted to Friedman & Bruya, Inc. for analysis by EPA Test Methods 5030/8020 and 8015. 
- the June, October, and November 1992 samples were collected by Treadwell & Rollo, Inc. and submitted to Curtis & Tompkins for EPA Test Methods 5030/8020 and 7421. 

5. Historical groundwater data obtained from Geomatrix Consultants 4 September 1991 and Friedman & Bruya laboratory data sheets dated 12 December 1991. 
6. The lead analytical results for the July 1991 samples were previously reported as total lead concbntrations. A review of previously unavailable Geomatrix Consultants field records 

indicate the samples were filtered in the field. Hence, these results reflect dissolved lead concentrations. ' 
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Curtis & Tompkins# Ltd., Analytical Laboratories. Since 1878 

2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-0900 

RECEIVED 

FEB 2 1993 
TREADWELL & ROLLO 

DATE RECEIVED: 01/12/93 
DATE REPORTED: 01/26/93 

LABORATORY NUMBER: 109741 

CLIENT: TREADWELL & ROLLO, INC. 

PROJECT ID: 1398.01 

LOCATION: KESSLER 

RESULTS: SEE ATTACHED 

~~.,,.,.. ·=====-=:::::..
Reviewed by 

This report may be reproduced only in its entirety. 

Berkeley Los Angeles -
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LABORATORY NUMBER: 109741 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1398.01 
LOCATION: KESSLER 

cb CUiis &. Tompkins. Lid. 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

01/12/93 
01/12/93 
01/15/93 
01/26/93 

Total Volatile Hydrocarbons with BTXE in Aqueous Solutions 
TVH by California OOHS Method/LUFT Manual October 1989 

BTXE by EPA 5030/8020, 

LAB ID SAMPLE ID TVH AS BENZENE TOLUENE ETHYL TOTAL 
GASOLINE BENZENE XYLENES 

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 
-----------------------------------------------------------------------
109741-1 MW-1 ND(SO) ND(0.5) ND(O.S) ND(O.S) ND(0.5) 
109741-2 K-1 220 3.3 ND(0.5) 7.5 

ND= Not detected at or above reporting limit; Reporting limit 
indicated in parentheses. 

QA/QC SUMMARY 

RPD, % 
RECOVERY, % 

4.3 

7 
112 
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LABORATORY NUMBER: 109741 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1398.01 
LOCATION: KESSLER· 

ANALYSIS: TOTAL LEAD 
ANALYSIS METHOD: EPA 7421 

LAB ID 

109741-1 
109741-2 

SAMPLE ID 

MW-1 
K-1 

RESULT 

1,500 
ND 

cb coo•&. Tompkffl. Ltd. 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

01/12/93 
01/12/93 
01/22/93 
01/26/93 

UNITS 

ug/L 
ug/L 

REPORTING LIMIT 

300 
3 

ND= Not detected at or above the reporting limit. 

QA/QC SUMMARY: 

RPD, % 
RECOVERY,% 

5 
90 
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LABORATORY NUMBER: 109741 
CLIENT: TREADWELL & ROLLO, INC. 
PROJECT ID: 1398.01 
LOCATION: KESSLER 

ANALYSIS: DISSOLVED LEAD 
ANALYSIS METHOD: EPA 7421 
=======~=======~ 

LAB ID 

109741-1 
109741-2 

SAMPLE ID 

MW-1 
K-1 

RESULT 

7 
ND 

cb CUllls & Tompldns, ltd. 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

01/12/93 
01/12/93 
01/22/93 
01/26/93 

---===== 

UNITS 

ug/L 
ug/L 

REPORTING LIMIT 

3 
3 

ND= Not detected at or above the reporting limit. 

QA/QC SUMMARY: 

RPD, % 
RECOVERY,% 

- --
5 

90 



TREADWELL & ROLLO, INC. 
353 Sacramento Street, Suite 800 
San Francisco, California 94111 

(415) 955-9040 
CHAIN OF CUSTODY RECORD · 

(415) 955-9041 Fax 

lt-------~--~----1 
Pro·ect#: /31'8.cJI Pro'ect Name: ,,J.-((!5,;/er Date: IJl-/2--'7 ..:5 Pa e__Lot _1_· 

I Date Sample Ana! sis Sam le Information Relinquished By (Sampler): 
Number ~ 

ID 
<) c: Signature 
tJ ·~ 

I ~ 8 
"' " ~ 

Printed Name 

Company: 

(\J ~ ~ 
~ ,.... I:: Date: Time: 
{\_ ,;.; ~ 

1------+-------+--i---:__L-+---+-+--+-J/.:-+-/-0----,-fdi....,_,..... -1--,;t_.,...ls'_<_0..,.1-...,,....,.------,,.--.t Received By: 

,'/J r ~ 11.af-?rift ✓Lid 
I 

1-/2.~q:J fnuJ-1 

I 
I 
I 
I 
I 

I I() 

1• , I 

I 

/ ... fi,J/3 I<-! 
Signature 

Printed Name 

t-----+------+--t---+---+-+--+--t-----------1P 

Company~ t?tt;~tH~~tliJlttitf~J~tt~l~~f~l~i1 

Dale: TT me: 
Method ot Shipment: 

Printed Name 

Lab 

Date: 

1----+------+-~1--+---1--+--1--~---------1 Lab Comments 

Total Number of 
Co11tainers 

REMARKS: Pleo..51 ,.~-e,ru resv lk +t) Sfictvo n € c..k.£tA 

~"TAA.l~ ~ 
. I 



OU-2 Feasibility Study/Remedial Action Plan 

APPENDIX B 
Data from Historical Site Investigations



Source: Harding Lawson Associates, 1-982 
Environmental Assessment of Fill 

Former Railyard 
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TABLE 6-14 CROUNDWATER QUALITY DATA - INORGANICS (■g/1) 
(HARDiNG LAWSON SAMPLES• MAR. 1982) 

Well lD Sb As Ba Cd Cr Co 
EPA MCL* 0.05 I ,00 0,05 

HLA-1 N/A N/A N/A N/A 0.03 N/A 

Well ID Hg Mo Ni Se 
EPA MCL* 

HLA.-1 0 .0003 N/A NIA N/A N/A 

* O.S.E.!'J., Mui11u11 Concentratior\ Limit EQr Drinkinir Water 
I Secondary (uneforceable) standar~ 
Soutce: California Water Quality Control .Board (1985) 

6-4.3 

Cu Pb 
1.001 o.os 

N/A N/A. 

y Zn 
5.0 

H/A H/A 
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Source: EcoJogy and Environment, Inc., 1985 
Soil and Groundwater Investigation 

• of the Southern Pacific Transportation Co, Bayshore Railroad Yard 
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!ABLE 6-15 :. GROUNm!ATER. QIJALITY DATA .. ORGANICS (q/1) , : ' • 
(HAR.DING LA'1SON SAHPLE.S, MAil. 1982) l 

Well 1. 1- t-1,2- Vinyl Bia- PIO Visual 
ID pH TOC DCE PCE DCE rcr: Chloride 2EHP (ppm) 011 

OOHS AL* 0.0004 0.004 0.005 0.002 -
HlA-1 7.3 91 0.075 0.600 2.77 J0.0 0.46 0.030 360 No 

HLA-2 7.5 5.0 NA NA NA NA NA NA 0 No r· 
HLA-3 7.2 6.5 HA NA NA NA NA NA 0 No 

HLA-4 S.4 9 ,8 NA NA NA NA NA NA 10,000 No L. 

I. 

t 

L. 
. . 

L 
l 

l:lLA-13 7 .5 11 NA NA NA NA NA NA NA No 
L 

HLA-14 7. l 62 NA NA NA NA NA NA 160 No 

HLA-15 7.3 12 NA NA NA NA NA NA 40 No I·· 
HLA-16 7.0 15 NA NA NA NA NA NA 100 No 

L. 

L 

L 

L 

i[~ 

* Ca.Ufornia Depart11tent of Health Services Action Level (Source: California 
Water Resources Control Boa-rd, 198S), NA: Not Analyi_ed 

~;.44 
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TABLE 6-16: GROUN~ATER QUALITY DATA - INORGANICS (q/1) 
(ECOLOCY AND ENVIRONMENT SAMPLES, JAN. 1984) 

Well ID As Ba Cr Cu 
EPA HCL* 0.05 1.00 o.os 1.00, 

HLA-l 0.145 0.216 <0.005 .071 

NLA-2 0.060 <0.200 <0.005 .063' 

HL.A-3 0.04.3 (0.200 0.024 .085 

HLA-4 0.0~3 <0.200 <D.OOS .071 

KLA-14 0.092 (0.200 <0.005 .071 

HLA- 15 0.068 (0.200 0.015 .085 

l:D..A-16 0.916 (0.200 0,052 .078 

* U.S.E.P.A. H&xi1111a Concentration Limit for Drinking Watar 
I Secondary (un.eforc!lable) s~andard 
Source: California Vatet' Quality Control Board (198S) 

Pb 
o.oos 

0.00.3 

0.009 

o·.014 

o,.oos 

0.004 

0.018 

0.051 

Zn 
5.0 

0.023 

0.030 

0.052 

0.045 

0.030 

0.074 

0.067 



Well ID 
DOHS AL* 

HLA-l 

HLA-2 

liLA-3 

HLA-~ 

HLA-14 

N/A: 

* 

I 

I 'A.BI.E 6-17: GROUNDWA'l'ER QUALtl'Y DATA - ORGANICS (mg/1) 
(ECOLOOY AND ENVIRONMENT SAMPLES. JAN. 1984) 

Ethyl- t-1,2-
Benzene Benzene Chloroform Toluene DCE TCE PCE 
0.0007 o.u o. 10 0.005 0.004 

0.00715 0.0184 H/A 0,0275 2.36 0.014 N/A 

N/A N/A N/J.: N/A 1.15 0.747 2.08 

N/A N/A N/A N/A 0.0187 0.0094 N/A 

N/A N/A N/A N/A Trace N/A N/A 

N/A N/A N/A N/A 0.005 N/A 

Not Analyzed 

California Department of H~alth Services Action Level 

EPA MaxillWII CoQcentration Lill.it for Drinking Water; 
Bro110dichlor011ethane as t~t•l trihalomethane. 

Source: California Water Resources Control Board (198S) 

. 6-46 

i . . 
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Mon1loc1119 
Wei I 

Tote I 
AlkaJin1ly/ 
CaCOJ 

C11lctu111 

Irci, 

"4asneSUJJll 

!':itass1um 

Soc:111..m 

Su Hate 

Table 4-i\ 

ANIONS A>O CATIONS 1N WAT[~ S»IPLES 
{mg/1) 

g,\ 68 

}8) . 251 

96 117 

17 1.a 

.i:, 66 . 6 

12., ,.o~ 

87 

21 

St11.1rcee Ecology end En\1ro~~ent 1 lnc, 19e4. 

• 

rec.,cred oa :101 

:! 



t & E Supl■ 
:tuaber 84-

1604 
160S 
1&0& 
1522 
1521 
1$27 
:na 
1607 
~525 
146~ 

Saniph 
Identity 

>M28 1 

KWJA 
lttAA 
H\tSA 
H\t58 
~6A 
~&f 
MW7A 
:l.18.\ 
H118B 

(All result• ln ~9 ~-

Puueter 

Arsenic 8ar1ua Lead • Cooper 

a.on <O.% 0.010 <O.OS ,.,o t.9' • 2 ,81& 1.s.so 
0.125 1.07 0.12& 0.181 
0.17) 0.9H 0,2.77 0.,,01 
<D.DI <O,l o.o:.s <O.DS 
!) .• ~, 0.26' 0.,11 O.J14 
<0.01 <!I.Z o.C15 <O.OS 
0.066 0.&87 }.06 1.11 
<Ii .o, (i).,t 0.168 0.102 
<0.01 <O.:! O.CCA <O,OS 

< " <:one dot11cted at th11 stated detecticn limits. 

ZLnc 

0.0,11 0.040 
1.81' 4.88 
D.251 D.'28 
,.,15 0,7S2 
o.1Sa 0.058 
0.182 0.1'74 
0.111 0.0:>1 
C.1'4 1,98 
~-:JU 0,149 
o .. on o.~e 



pp, CASI 

(1 B} 8'-JZ-9 
i 58) 92--87-S 
(SB) 120.-82-1 
(98) 118-74-1 
( 128) 67-72-1 
: 188j 111~4.4 
(208) 91-58-7 
czsa> 95-50-1 
(268j 541-7J-1 
(2i8i 106-~-7 
(28S) 91-94-1 
::J58) 1Zl•H-2 
(J6Bi 606-20-2 
( )iSi 122-66-7 
09!!) 206-44-0 
;~Bi ;oos-n-J 
::. 1Si 101-55-J 
. :,23~ '96)9uJ2,.9 
.. .)3) 111-91-1 

: 529; 87-68-, 
5)8i 77-4i-~ 
~~e i9-551-1 

.~sa; 91-20-1 
: ,63) 1B-95-J 
:&2.3) 86-}0-6 
; SJa) 621-64-1 
\66S) 117-81-0 
\ &7Si 35-68-7 

. 
:-668) 84.74-% 
:&98) 117-8~-0 
~7:JBi 84-66-2 
: ;'18i 1)1-11-J 
,729) 56-H-J 
Ola) 50-}2...:a 
(74Bi ZOS-9!1-2 
: ;·59; 207-08-9 
;; 6c!) 218-01-~ 

'.'';'5) zoe-96-a 
. ;as, 1:!::J-f2~~ 
: i9Sj !91-:!.:i-2 

;aoa; il.S-i)-7 
: 8 !i3i S5-01-a 
:t~=~ ~J-i'J•J 
3J9i t!IJ-J"l-5 

(!.:ii3) 12!1-00-0 

R[!~Lrs or ~ATtR ~~~LfS[S ~CR 
BASE/~EUfRAL !:Cl".l'OU'lCS 

( all results ~ vq/L} 

E 6 E Lab Nunber 
c0111poW'od Sample I.D. 

ac:enaphtl\ene 
b•nz.ldine 
1,2,4-trichlorobenzaoe 
hexrtehlorob•ntene 
heuchloroet.ha"41 
bis(Z-chloroethyl}ether 
7-ehloronaphthalene ~ 

1,2-dichlo,obenzene 
1,)-dlchlorob•nzene 
1,4-dicnlorobenzene 
},J'-diehlorob~nzldir.e 
2,~d1n1trotoluane 
Z,6--dinitrotoluene 
l,Z~dlpheny!h>dtazlne 
fluoranthene 
4-c~loroo~enyl phenyl eth,r 
~-bro.110pheny! phenyl ether 
o ! s( 2-r:~,.!oro isopropy 1) ather 
?I h(2-chloroet!'lcxy) ;11ethane. 

!ie:,;achlorobut ad iene 
nexacnloro=yc!opel'ltadier:e 
!sophorone 
napht:'laler,e 
n.!.troben;ene 
~-nitrosodiphenyla~ine 
N-nitrosodlpropylinlne 
t>~s(2-ethylhe,c;yl) phthdats 
bentyl butyl pnthelate 
di-n-butyl phthalate 
di-n-octyl phthalate 
!1.iethyl pnth~bte 
di&ethyl 1"!thalate 
ben%0{1)anthracen& 
ben~o( ai p)'rane 
benzo(b) nuoranther\e 
ben~a{kif!uoranthenc 
i:hr~sene 
acenapnthy I ene 
ant!,racene 
~enzo(;h~;perylene 
fh!orene 
~henanth~:ne 
oitenzoia,niant~raceM 
~rdeno:1 ,2,}-e~)~:,~ene 
p:,rene 

1604 1605 16C5 
HW 28 11W 'A l4W .;~ 

(10 <10 <. j() 

<10 <10 <f':l 
(10 (10 (!0 

<I0 <10 <!O 
<to (10 <IO 
<to <10 <10 
<10 (10 (10 
(10 (10 (!:} 

<10 (10 <;o 
<10 <10 <1: 

<.10 (10 <~O 
<10 <10 <10 

<10 <10 . · o 
< 1'.) <IJ c.: 
<:o <10 t.; 

< •I'\ <.lC ~ .... '. 
< ,-,., < ~c { :: 
CJ (j ::J -. 
(10 <~0 : "':! , ... 
<H} (10 (. ' ! 
< .,., -~ <:o ~ 

<•J <:C ~·:-
('C <:o 
<10 <:O •• J 

<10 < 10 
, . ., ... 

(10 <10 (!J 

<10 qo <:::J 
<10 (10 {1~ 

<10 <10 (~!) 

(10 <:o <· .. 
<10 <:o ( .o 
<10 (1:l (° -

<10 <10 <, ... 
' " 

<10 (10 ( ''.l 
(10 <10 <iO 
<10 <10 c;, 
< 1':l { :p <') 

< 1~ <·~ :: 
<'.0 {"r ::. 
~ -:' ' ~ 

<·~ ~. '.] ~ · ~ 

(~Q • (10 <·: 
<10 <,-

,U ', -~ -~ 
<•(l <rn <::i 
...: ,a (10 -~ ~ 



• ' 

I 
:; 
) 

~ 

:1 

l 
' 
i 

~1 

I 

;1 
i 

• 1 

·1 

1 
I 
! 

PP1 CASI 

::·,; 107-02-8 
ov: I0MJ-1 
(lVj 71-4).Z 
(6V} 36-2)-S, 
:;'/} 108-90-7 
( 10'/j 107--06-2 
(11V) 71-55-& 
(1)V) 75~34-J 
:uv: i9-00-S 
~ISV! 79-34-5 
\ IS'f) JS.co:., 
::9vl f!O-iS-9 
:nv! &7-o6-J 
{2.9V: 15-}5-i 

.:,o, 1H-60-5 
n,: ;·a-a1., 
·n,: :CC61-C2-6 

10061-01-0~ 
.la,,: 100-4\-4 
-UI ;·}-il9-2 

:~5~; ~ ... ar., 
"'''; i~-aJ-9 
f-~I ~5-:?S-? 

. ~,ri ! i"S-27-~ 
:~91} iS-69-l 
(50Vl 75-i\-8 
{.51V) 114-48•1 
(B5V} 127-18-1 
{66V) 10B-88-} 
<a i'I > 79--01-6 
(38¥) ?S-01-\ 

RESU:.TS er -i.1.:£;. ,\.'~LYS!S r::R 
VOL-.1. T lU: ORC.\'<[C c:;~PCl.JNC~ 

(all result., in u; l.: 

t & t \.lib NU11b.r 
Compol.1\d S11111ph l..i>. • 

acrohin 
ac:rylonittlh 
benzene 
carbon tctraehlorlde 
ehlarabet11.etn• 
1,l-dichl~roethane ; 

1,1,1-trichloroath■n, 

1,1-<!1chlar?ethane 
1,1,l-tr!chlotoethane 
1,1,z,Z-tetrachloroethane 
chicrroeth•ne 
Z--chlorocthylvinyl ethtlr 
cnlororot:11 
111-dichloroethena 
tt3n3-1 1 2-dicnl~roethene 
1 , 2-d ichl 0ro9rop1,ie 
t;an3•!,J-d~chloropr;pene 
cis-1,J-dichloroprapene 
ethylbenune 
T~thyler.e chlari~e 
~:-lor0111etnane 
:1r,;1,a.1et;,ane 
:i;cmofor:n 
btoaod ichlorcme tn.ane 
f!ucrotrichlor0111ethane 
dichloradifluat0111ethane 
chloxadibro:R0111ethene 
tetrachlor0ethet1e 
tal1111ne 
tdchloroethene 
vinyl chlatide 

•!H:>L a C~pomd pr~sent but belo~ cie13urable detection limits . 

1526 1464 
8,\ 88 

<100 <1CD 
<100 <1CD 
81-()1,. <10 
<10 <10 
<10 (10 
<10 <10 
<10 <10 
(10 <10 
<10 <10 
(10 <10 
<10 (10 
<10 co 
<10 <10 
<10 <10 
1t:i0 (10 
(10 (10 
(10 CIO 
<10 <10 
<~O (10 

-zc~ :?75 
<10 <·:: 
cm <:C 
00 <:O 
qo <10 
·<10 <10 
(10 <ID 
<10 <1D 
<10 ;<10 
<10 92 

<to <10 
<10 (10 



RESULTS Cf" ll,>.ir::R ~l.\L:S:S ,:~ 
VCL,\T[LE O!lGAN[i: CO/-!POU:-.os 

(all results in 1.-g/l) 

E & ( lab ~uaber 1.;o:. 16C5 leC5 
?Pl C.\SI CailFOUld Snple 1 .o. ' Mil 28 !-IW :.u :,l',f .:.,4 

(2V) t07..02-B aerolein <100 <1CO <1CC 
(:l-V) 107-1 )-1 aci-ylanitr lle <100 <100 (1GC 

(4Y) 71-4)-2 benzene (10 <10 <,O 
(6V} 56-2'•.S carbon tetrachloride <10 (10 <10 
(7Vi ,oe-~0-7 ehlorobenune <~O {10 <'" 
(10Y) 107--06-2 1,Z-dichloroethane -;. <10 (10 (10 
(11V) 71-55-6 1,1,1-t~ichloroethane <10 cc ( .. ,., 
(DV) 75-)4-J 1.1-dichloroethane '10 <! 0 .. ~ 

•. ~ 

(14','J 79-00-S 1,1,z-trichloroethane <10 ,. ~ 
' ~ ., 

(15\') 79-31&-5 1,1,2,2-tetNchlo:oethane <10 <~0 <~: 
(16V) 1,-00-J chlaroethane <10 <10 <~O 
( 19V) 110-7'-8 2-~hloroethylvinyl ether <10 (10 <l:J 
i2J~: 67-66-) r;hloi·ofot'III <10 <,: ~ ~ ' 
~29v; n.-,5--4 1,1-dichloraethe:ne < . ., <~ () , -, .. . ... 
' )0\ . I 56--60-5 tr.3~~-1,2-oichlorDethene (~0 , ... ·::;i 

:J2\- ;s~a;.5 1, 2-<:lichlorop1 a pane ~I:) ~~ ~ 

:J,~: 1CC61-02-6 trans-t,J-4lchloropropene <;Q ···~ ' ... <•~!; 

10061..01-05 c1s-l,J--<lichl0rcpropene <10 <•:, ('"~ 

:Je~~ :00-1&1.:~ et:iylbenzene <~a <~O .. :.1~\; ,5-09-2 T,it:,~l ene ctiloride <10 ,. .., 
' 

.... . • u 

:: lSi: :-r.-8,-J c.~l::>roniethanc <:o .; · ;; 
:46V, 74-aJ-CJ t:G111Cdle thane <10 c·o ,.#-, .. 
:!J.7V! :5-25-2 b:-1:rnoror.11 <1D ( '. Q •. " 

"" 
• (lloY! i5-Z7-4 brmodicru.orQ!llethane <10 ,~o <.,, -~ 

(119Y) 75--69-4 fluorott1chlorO<llethane <10 <IO (i:l 
{SOY) 75-71-8 dichlorad!nuoranethane (,0 <10 (~;) 

. "! 
(S1V) 124-48~1 chlorodibr0n1a1ethane (10 <io <1:i 
{85V) :27-18-4 tetrachlo:oethent ,10 <13 <10 
{86V) 108-88-) toluene <1Q.. 9!-0!. ~10 
{87V) 79-01--6 tr khloroatheM <10 <10 <l~ 
'88~) iS-C1-II Y in)'l r;hlor!de (10 <10 ( •n .. , 

E?-'OL c~~pcund present but belo~ ~e•sutable detection limits . 

C-7-5 



Rt3ULTS or ~AJEa ,\~,\L~S!S ,jR 
VOL~TlL£ :RuA~IC C~~PC~\CS 

(all results !n ug,:..! 

E & E Lab ~IU!lber 1522 1521 1.527 15ZS 1ci:)7 
P!'I C~S# Cerapo,.;nd Sat11plll 1.0. SA 58 6A 60 ],\ 

~l, • 101-nz-a ac:olein <:oo (100 (100 <100 <:co 
ov; 107-0-·1 ac:rylonitriie (100 <100 <100 (100 <1CO 
(av , 71-~J-2 benzene <100 <10 B>IOL (10 (10 
(6Y'. 56-2)-} carbon tetrachloride <10 <10 (10 (10 (10 
~ :·v! 108-90-7 cnloroben:ene (10 (10 (10 (10 <ID 
(10,. 107-06-2 1,2-<:lichloroethsne ·, (10 (10 <10 (10 <IC 
011: 7t-H-6 1,1,1-trlc:hloroathane <10 <10 <10 (10 (10 
~ 1} 1{} 7~-H-J 1. 1-dichloroathane (1 IJ <10 <to (10 <10 
: ~!II ;9.co-s 1,1,?-trl.chloroathan, (10 (10 <10 (10 <10 
: 1 sv . i9-J4-5 1, 1, 2, 2-tetracnlox-oethane (10 (10 (10 (10 <10 
: 16i' 7S-OO-J cnlo:oethene (10 <10 <10 <10 <10 
; 1~ ·1 110-75-8 Z-chle;cethylvinyl 9t:ier <10 (10 (10 (10 <10 
: ZJ'I 5i-~ci-l cr:lo:oform co <10 <10 (10 (!0 
:z9 75-)S-~ 1,1-di~hlo~oothene <10 (10 <rn (10 <ID 
!C, 15ci-~.:-) t,tt1s-1,2-dich!oroet:iene <:O (10 12JO <to ol!l 
JZ, ;a.a1-s 1,2-cichlor,propane (10 <1C <10 <TO <Hl 
J'.\1 IG06I-:JZ-o ~.ans-1,J-oichloroproper.e (10 <10 <ID (10 <10 

10C61..01-<'.l5 cis-1,)-dichloroprcpitt,e (10 <10 (10 <10 <1!l 
. !C 11:C-l!-~ ethylbenune <10 <HJ <10 <10 <1:: 
:&~. ;s...;~-: :nethylene cnlori~e SJJ 61) 1U l6o ,;·. 0 
4~'t' ~ i.a;·.:, ci'llor:•u1tha,,e (10 (10 <10 <IO <.,. ·~ 
.s.::i, ;~-8J-;I :i;.:-.mometl'lane (10 co <10 <1:l <"" ,,. 
.1; I 75-:?5-! !:i:o~fon1 <HI (10 <10 <~O (i'.) 

:~a i 5-!i-4 btemo~ichlor()'lethane <rn (10 <10 (10 <IC 
;~!'f n-&~-~ r:uorotrichloro~ethane <~O (10 <10 (10 <H> 
(~ov: ;s.;1.s alchlorodirluoremethane (10 <10 <10 (10 <10 
(5 IV) 12~~-1 chlc:odibronio~ethane (10 <10 <10 (10 <10 
CS SY) 1:?7-18-4 tetrachlcroethene 10,100 16 ~, <JO <10 
(S6li 108-88-J toluene <10 12 <rn (10 <10 
:s1V: i9--01-6 t:;ic;hlotcethene 9,550 5,850 2,CBO (10 (1\l 
,a9v: 75-01-~ ~inyl chlcl'ide <10 <10 <10 <10 <10 

BHlL = Cc~~ound present but b~iow measurabl~ deteotion li,db1. 

, , 111n~~ und , n,.irunmuu 



RES~LTS Of AAT(ft AAALYSlS r~~ 
BASE:, ~UTRAL C0/-tl'0lih0S 

(all resitlt:i in ug.L! 

E & ( Lab ~u:iber- 1.52S 1464 j. 
pp , Co\S I Compound Sample LO. 8>. 88 i 

(18) 8)-'2-9 acenephthene <10 (10 
(58) 92-87-5 benddlne (10 <ta 
(88) ,a,-az-1 1,Z,4-trichlorobenzene <10 <to 
(98) 118~71'-1 hexachlorobenzene (10 (10 

I. (128) 67-72-1 hexachloroethsn• <10 (10 
(188) 111-44--4 bia(Z-ehloroethyl)ether -:. (10 <10 ' 
(20S) 91-S8-7 Z-chlaronaphthelene <10 <10 
'2.5B) 95-.50-1 1,2-dlchlorobenzene <10 <10 

f W,B) 5~1-7'-1 1,J-dlchlorooenzene (10 (10 
l2;8) 1C6-46-7 1,4-dichlarobenzene · <10 (10 
UBS} 91-94-1 J,)'-dichlarobenzidine <10 <10 
(HS] 121-14-2 2,4.dlnitratolL-ene <10 (10 
06a) 6C6-2!l-2 2,6-<tinitrotol1111ne <10 (10 
(l78} 12:?-66-7 11 2-diphel'lylhydratlne <1!1 <10 
:,,el 206-:i6-0 !"l uo r-anthene <HJ <10 
cics) 7C05•72-J l-chloropnenyl phenyl et~cr (10 <10 
:~1s: 101-,S-) l-btoMophenyl phenyl et~e; <~, (10 
:~29) J96J8-'2.-9 bis(Z-ehloro1sopropyliethe: <10 (10 
cue: 111-91-1 llia(2~hloroethoicy} ~tnane <10 <10 ,- . 

I :s2s~ 87-68-) • nexachlorobutadiene <10 <10 i 
:rnn 7i-ti-i l"texachlotccyclci:ien:..chne <1~ <10 

! 

'.l~~ i8-S9-1 !.soph:lrone <!O <10 
'.55!3: 91-?0-1 napMhal.eno <iO ~10 
~ss: ,s-,s-, ru.troben~ene (10 <10 
(6281 86-)0-6 ~-nltraaodiphenylamine (10 <10 
(6'9) 621--64-7 ~-nitraaadiprapylaiiin, (10 <to ., 
(668) 117-81-0 bla(Z-ethylhexyl) phthalate ·<10 (10 I 

(678) BS-.68-7 benzyl butyl phl:helate <10 <10 I 
(&88) 84-74-2 di-n-butyl phthal1t1 (10 <10 
(698) 117-84--0 di-n~octyl phthelat• <10 (10 . ; 

o I 

009) 94-66-2 diethyl phthalate <10 (10 ! ; 
(71B) 1)1-11-) dilllal:hyl phthalah <10 (10 
(728) 56-5S-J benzoC•lanthracene <10 <10 
(7)9) 5~)2-3 benm(a)pyr!1'1e <10 <10 
{748) '205-99-% bi!nio(b)fluorant:hene <10 <10 
(7.sa) 2D7-08•'1 l>enzo( le) nllltanthene (10 <10 
~';69! 2~S-01-9 ::!lrysene <10 <rn 
:i~e: Z:JB-96-8 1cenaonthvlene <10 <10 
:~ss! 1 ~0-12-7 81lthr:1cene <10 <l0 
(798i 1l'1-24-2 benio(gni)pe:y!ene <10 <to 
,aoe> 86-7'-7 nuoreoe (10 <10 
ta19; BS-01-a phenant:tt~ne (l:J <10 
~823) 5J-i'O-J diten:ole,h}an~~rac-ene <10 <10 
~6Ja~ ~9)-)9-S i~deno(1,2,J~d:pyrane co (10 
a~a> 129-0C-O ;>y::r,11 <rn <10 



ilt5ULTS Cf ',l,\T£R ~"-LYS [S rcR 
BA~['NEUTRAL C!lHPOlJNDS 

(all results in t.g/L 1-

E A E Lac ~l.:lllbllt' 1512 1H1 15~7 1529 16Ji 
/:? I ~s' C::411lOU'ld S1r11ple t .o. SA 5:l .!iA 68 7.\ 

~ i a: 8J-J2 .. 9 acenapntncne <10 (10 <ll) <10 ~:c 
:53; 92-Bi-.5 benzidine <10 <10 (10 <10 <IC 
:a:1: 120-82.-1 11 2,~-trlchlorobtnzene <10 <10 (10 <10 <'" . -
~98' 118-7~-1 hexachJ.orcbenzene <10 (10 co (10 (!O 
{ 1 Z9) $7-71-1 hex achloi-o ethat1e <tO <10 (10 <!Q <~:J 
,He: 111-U-4 bl•(2-c~loroethyl)ether <10 <10 (10 <10 <?: 
:ioe; !>'1-53-7 2-chlorooapht.h~l•ne (10 <10 (10 (iO <10 
:2::i· 95-5:l-1 1,:-..iichlo;oban%an1 (10 <rn CQ <IG ... ... 
'.:?!i3; 5~1 ... ;-,.1 ,,J•dlchlorobenzane (10 <10 (10 <:o <M ... 
2:-a~ 106-~6-7 l, ~-dichlocobenzene (10 <10 <10 <10 <.,. . ., 
:?H 91-9l--1 J,J'-dlch1Qrobentid1ne c:o (10 <10 (10 <·-
;sa. ~21-1:i-2 ?,~--dil\ltrotoluene (10 <10 <Hl (\D <·J 

. .. }~3; 5i16-ro-2 1,6-dinltrotoluene <10 <10 <~O <10 <·-·-
I r;· : Z!-66-7 :,?-~!~nenythyoraune (10 (10 (10 <~O ... : .. 

·I H;! ::>&-~-u f"! .. -orant:-ter.e (!0 ,to (IC <10 (': 

. .a::3 ':GS-72-J +-Ch!or~:ntnyl ph,nyl ethei- (10 (10 <l!l (!J " . 
' -:1·a ~C1-S5-3 l-bt~~cpnenyl phenyl ether (10 (10 (1i) . {1;) , . ~ 
' , 

.i:5 H6}8-):i:-9 :>is. Z-c!ilorobopr:ipyl ·) ethar ClO (10 <10 <:3 ,. -.. 
~~~ tll-91-1 tls~2--chlQ:Oethoxy) 111etnat1e <!O <1:J co ('.;J . , 
5 .,, 3;"-6i:-; hexaenl:iraoutadiene ~!O .::10 <HI (~~ 

. ' s,= :-;.~:--~ ~ex~cnl~~~cy~lopent~diena (iO <10 <~O (!C . 
5~a :-3_),-l 1so pnoror,e <10 <to (1() (1;) ' . 
5:3 91-.:~-: t1aphthalen1 -:1, <1D <!C C,O :!:J 
s;a; ~,-95-3 nH:obenz.et1a (10 <10 (10 <10 <·:: 
aia; 36-X:-6 H.:.nitrosodl.Fhenyl:nine <10 <10 <10 \10 <:C 

:om ;;::~ --44-7 ~-nitroaodipropyl~lne (10 <10 (10 <10 <1G 
;.;.;a} 117:-81-0 bis(2-athylhexyl) phthalate (10 (10 (10 (10 <,' Oy 

• I ;6 i3) S5-oB-7 bentyl bulyl phthala~, (10 (10 (10 <10 <'. ,. 
·, ~aa; 8~-114-2 di-n-butyl phthalata (10 (10 <10 (10 <1C I 

I :6'i8) 111 ... a.....o di-n-octyl phthalate <10 (10 (10 <rn <1, 
t i08! !+-66-2 diethyl phthalate <10 <10 <10 <~o <:c 
(;18) 1)1-11-) dj/ntthyl phthal!!h <tO <to <10 <10 <·~ .. , 
:; :s> S~.5S-3 benxo(a)anthracene <10 <10 <10 <10 <1C 
(i~) !iC-J2-8 ben20( a) pyrene <10 <10 <10 <10 ..:i.; 
·~:.e; :?!:.5-99-? Denzo(b)flL~ranthene <11) (10 <10 (10 <·~ ·~ ; !a; 20i-CB-'1 benzo(k) n1.1Jranthen11 <10 (10 co (\0 < \ii 
rsa: ?1!-Cl-9 cnrysene (10 <10 co <ID ,, .. ~ 

" . . ;;-g z::S-'15-<I scenaont.-,yler.e <IO <10 (10 <1Q 
.. • ;'33! :2:i-1:-;· ant.':racer.e (10 <1.:. <TO <iO <~ ... : 

;90: 191 .z~-? t~n2o;ghi:0erylene <10 ~~o <10 <10 ,:J 
i ·acs; a&-n--:- rlr.:o:-ene <lO (10 (10 <10 '., '" :3~a: !.5--01-a pnenanthr,ne <10 <to (~!) <10 <:; 

:g:3) )J-;0-3 d!benzo,a,h;ai,thrac:ne (10 (10 <~C <10 <.,.. 
-u 

3;!1: :~J~H-S !r.~cr.o(l,2,)..-;d)pyrene <~O (10 ( .,. -~ ..:10 c-:; 
• ~==-=; ·.::i-::c-~ :!!'':"!l"e <10 <~O (~!) ~~o <·-

.._.;,;: ?-, :?d~~r ,1, "' ,uul , u,irhnnu 

• q~ 
. •-J 
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Source: Mark 'Group, 1986 
Interim Report for the Remedial Action Alternative Feaslbitity Study 

of the Bayshor-e Facility 



TM!.,~ 4-3: Tht1 HAl<K Group Anil ly'II.?:; 

Ou t \! c t i on Lim i c -\n.i Ly:. L <; Muchod 
r., ;-a:n~c~ r Vat~r - Soll - ·..:,,.ti.: r Soi I ------ (m~7TY rm;i-r.<.l!f 

~lccn:-! i;nt,ni.d<? IJ .(J()') .Z 0 ,.IJli ! ,;') II oU2 80 IU/80211 
'. lrtyl Chloride rJ .000 I 1) .00: 60li60l 80!0/802U 
n..:,;hyl liromid~ 0.001Jl ,) .t}IJ I :>0!/602 80l0/8020 
~.c11yl Chloridd O,OUOl U .O(J I 601/602 8010/8020 
lhchlorodif luoro·methanc 0 .(JO 1 0.005 601/602 8011)/8020 
1:Lchlorotrifluoroethan~ (F-llJ) 0.010 U.OLC 601/602 8010/8020 
~c~nyl~ne Chloride 0.010 u .. 010 601/602 8010/8020 
trlchlorofluoromethanc 0.0001 0.001 60l/602 8010/8020 
~-1,2-Uichloroechene (t-1,2-DCE) D.0001 0.001 601~602 8010/8020 
1,1-0ichloroeth.ne (l,1-DCA) 0.0001 0.001 601/602 8010/8020 
Chloroform 0.0001 0.001 601/602 8010/8020 
l,l,l-itichloroethane {l,1,1-rCA) 0.0001 0.001 601/602 8010/8020 
l,2-0ichloroethan~ {l,2-0CA) 0,000 l 0.001 601/602 8010/8()20 
Carbon I'ecrachloride (Carbon let,) 0.0001 0.001 601/602 8010/8020 
Henezen& 0.0001 0.001 601/602 8010/8020 
1,2-Dichloropropane 0.0001 0.001 601/602 8010/8020 

=-1,3-0lchloropropene 0.0001 0.001 601/602 8010/8020 
trichloroethene (TCE) 0.0001 o.ooi 601/602 8010/8020 
Sromodichlormechane O .000 l 0.001 601/602 8010/8020 
t-1,J-Dichloropropene 0.0001 0,001 601/602 8010/8020 
Toluene 0.0002 0.002 601/602 8010/8020 
i ,l,2-1richlotoethane ( ICA) 0.0001 0.0001 601/602 8010/8020 

D-1 oromoch1oromethane 0.0001 O.OOL 601/602 8010/8020 
Tetrachloroethylene (PCE) 0.0001 0.001 601/602 8010/8020 
Chlorobenzene 0.0001 0.001 601/602 8010/8020 
::chylbenzene 0.0001 0.001 601/602 8010/8020 
Bromoform 0.0002 0.002 601/602 8010/8020 
l,l,2,2-Ietrachloroethane 

( l, l .2 •. z..:PcA) 0.0005 0.005 601/602 8010/8020 
Dichlorobenzenes 0.0001 0.001 601/602 8010/8020 
Xylenes 0.0001 0.001 601/602 8010/8020 
2-Chloroe.thylvinyl Ether 0.0001 0.001 601/602 8010/8020 

Alicyclica Early 1.0 NA 8240 NA 
Aliphatic• ~rly 0.5 NA 8240 NA 
Unsaturate1 Early 1.0 NA 8240 NA 
Alklynaphthalenea Early 2,0 NA 8240 NA 
Alicyclics Late 1.0 NA 8240 NA 
.\J.iphatics Late 0 ,1 NA 8240 NA 

l. Unsaturates Late l .o NA 8240 NA 
Akly laromatic.s 10. NA 8240 NA 
C-2 Alkylnaphthalenes 5 NA 8240 NA 
Aklylnaphthalene.s Late 2.0 NA 8240 NA 
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TABLE 6-21: GROUNDWATER QUALilY DATA - INORGAHICS (mg/1) 
(HARK GROUP SAHPl,ES A.PR. AND JUNE 1986) 

I .D, As 8a Cr Cu Pb Zn 
£PA MCL* 0 • .05 1.00 o.os 1.00, 0.05 s.o . --~-----~---~-------------~-------------------------------------

MIC-2A 0,07 (O.l <0.005 <0.04 <O.OOS 

M"-2B <o;oos 0. 1 <0.005 <0.04 <0.005 
Hll-JA <0.005 <O. l <0.00S {0.04 (0.005 
MK-38 <0.005 0,2 <0.005 (0.04 (0.00S 
MK-4A <O.OOS (0.1 <0.005 (0.04 <0-.005 
MK-4B (0.005 <O,l (0.005 <0,04 <0.00S 
HW-4A o.ou {0,1 <0.005 (0,04 <0.005 
HK-SA 0.02 (0.1 <0.00S <0.04 (0.005 
MK-5B <0.005 (0.1 {0,005 <0.04 <0 .. 005 
MW-SA (0.005 0.2 0.04 <0,04 0.01 
KW-SB (0.005 0,2 0,03 <0,04 ·0.03 
MK..,6A 0.028 0.1 0.01 <0,04 <0.0OS 
MK•6B <0.00S 0.2 0.01· <0.04 <0.005 
MW-6A <0.00S (0. 1 <O.OOS <0.04 <0.005 
MW-6B (0.005 <O.l 0.01 (0,04 (0,005 

MW-7A <0.005 0.3 <0.005 0,09 o.46 

MW-8A <O.OOS (0.l <0.005 (0.04 <0.005 
MW-88 <0.005 (0,1 <0.005 <0.04 <O.OOS 

* u.s.E.P.A. Maximum Concentration Limit for Drinking Water 
I Secondary (unenforceable) standard 
Source: California Water Quality Control Board (1985) 
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TAB~E 6-22: GROUNUWAlER QUALITY DATA~ ORGANICS (mg/1) 
(1'<ARX GROUP SAMPLES APR. AND JUNE 1986) 

SAMPLE 1.1,!- J, l, 2-

I.O, Benzene !CE 't'CA TCA Toluene PCE 

DOH.SAL• 0.0007 0.005 0.200 o. 10 0.004 

------------------------------·---------·-------------------------------

MK-2A ND NO ND ND ND ND 

HK-22A ND 0.015 ND ND NO ND 

Ml.'-2B ~D NO ND ND ND NO 

HW-)A 0.000& NO ND ND 0,0009 ND 

MK-)B ND ND ND ND ND ND 

HK-4A ND ND ND ND ND ND 

HK-4B ND 0.0013 ND ND ND ND 

Mll-4A 0.0003 ND ND ND 0.0012 ND 

MK-SA ND ND ND ND ND ND 

MK-5B ND NJ"I ND ND ND ND 

HW-.SA ND 1000 ND ND NA 48,00 

MW-SA@ ND 140 0,047 0.13 ND 8,7 

MW-SB o.ooos 0.04l• ND ND 0,0002 NO 

MW-58@ ND 0.001 ND ND ND ND 

MX-6A ND ND ND ND ND ND 

MK-6B ND ND NU ND ND ND 

HW-6A ND 0.079 NO ND 0,0002 (),006 

MW-6B ND o.01e ND ND ND 0.0031 

HW-7A 0.0008 6.34 ND ND 0,0006 0.07~ 

MW-,SA 0.0002 ND ND ND ND ND 

HW-8B ND 0.001 ND ND ND 0.0001 

ND: Not Detected 
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TABl£ 6-22: CllOUHDVATER QUALITY DATA - ORGANICS (q/1) (continued) i (MARK CROUP SAMPLES APR. AND JUNE 1986) 

1.1-
J 

SAMPLE Methylene .Ethyl c-1 ,2- t-l , 2• . 
' 1.0. Chloride Chloride DCE DCE ·DCA Chloroforll i ' 

DOHS Al* 0.04 0.001 0.11 
---------------·---------------------------------.. ,---------------~·-- it. 

h 
I• 

MK-2A NO ND HD ND ND ND 
I: 
11 

HK-2A-2 ND ND ND ND ND ND ~ 

MW-2B ND ND HD ND ND ND 
MV-3A HD ND HD ND ND ND ·,!. 
MK-38 ND NQ NQ . ND ND rm · I 

HK-4A ND ND ND HD ND HD I -

MK-4B ND ND ND ND ND ND j 
MW-4A ND ND ND ND ND ND '.i 
MK-SA o.so ND ND ND ND ND 
HK-Sis HD ND ND ND ND ND 
MW-SA • ND ND ND ND ND ND 

i MW-SA@ ND ND 0,83 HD ND ND ! 

MW-5B ND ND ND ND ND 0.0002 
ffll-.58@ ND ND ND ND ND ND 
KlC-6A ND ND ND ND ND ND ! 
HIC-6B ND HD ND ND ND ND . .. 
HW-6A ND ND O.OS9 ND ND ND 
HW-6B ND ND ND ND ND ND -! 

:~ 

Mll--7A ND ND 0.63 0.0029 ND ND 

HV-8A ND ND 0,64 ND ND ND 1--· 

HW-8B ND ND ND ND ND ND 

.... , . 

.t 

I 

. 
! • 
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TABU: 6-22: GROUNDWATER QUALI'IY DATA - ORC.U.lCS (ag/l) ( con t;i nued) 
(MARX GROUP SAMPLES APR. AND JUNE 1986) 

SAMPLE Chloto- &th)'l 1,1,2,2- carbon dichloro-
LO, benzene Benzene Xylene PCA Tet. methane 
OOHS AL* 0.62 0.005 .100, 

--------------------------------------------·--------~-........... -----·---

HK-2A ND ND ND ND ND ND 
HK-2A-2 NO ND 0.0023 ND NO ND 
HW-·2B ND 0.0004 0.0016 ND ND NO 
HW-3A ND 0.000.s 0.0032 ND ND ND 
HK-3B ND ND 0.0006 ND ND ND 
HK-4A ND ND NO ND ND ND 
MK-4B ND ND ND ND ND ND 
HW-4A HD 0,000.S 0.0038 ND ND ND 
HK-5A ND HD NO ND ND HD 
HK-SB ND ND ND ND HD ·ND 
MW'-5A ND ND ND ND ND ND 
HK-SA@ ND ND ND ND ND ND 
HW-!iB ND 0,0002 ND ND ND ND 
HW-5B@ ND NO ND ND ND ND 
MK-6.A ND ND ND ND ND ND 
HK-6B ND ND ND ND ND ND 
MW-6A ND 0.0001 ND ND ND ND 
MW-6B ND ND ND ND ND ND 

Xw-•7A 0.0005 ND ND 0.0018 ND ND 

KW .. 8A ND ND ND ND HD ND 
HW-8B ND ND ND ND NJ) ND 

• California Department of He•lth Serv1ces Action Level 
@ June 1986 Sampling 
1 EP! Maxilll.lm ConcentrJtion Limit for Drinking Water; Bromodichloromethane as total 

trihaloQeehanes. Source: California Water Resources Control Board (1985) 
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Source: S.S. Papadopulos and Associates, 1989 
(tables taken from Levine•Fricke, 1990) 

Groundwater Mo·nitoring Plan, Southern Pacific Transportation Company 
• Bayshore Yard 
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Table 4·3 
Southem helflc Transportation C~l'\'f (Beyshore Yard) 

GrOl.lld \liter Metals Analyses 
Repc>rt Form #1 

,QAQt lab Date Arsenic aar.iU'I 
l~tHlcatton tode SN'f!L~ 

foto l Copper 
Chromhn 

mg/l 1119/l 
•• ••••••• ••••••••••• •• ·· . . .. ······~· 

H(•O,!A CCA 04/22/86 D.07 <0.1 <0.005 <0 • .040 

Hl(•02A fOUPE·Nl'.ZZ·A CCA 04/22186 0.11 <D.1 <0.005 <D.040 

Hk'·02A SEC Ol/01/811 <0.01 o. fl <0.0:05 <0.01 

Hit•0la CCI. 04/'l2/86 <0.005 0.2 <O.OOS <C0.040 

HK·OU CCA 04/22/M -c0,005 c0.1 "O.DOS <0.040 

Hlc-<141 CCA 04IZ2106 -co .. 005 <0.1 <O.OOS <0.040 

Hl:·05A CCA 0Vl2J&6 0.020 -<0. 1 -c0.005 <0.040 

MIC·OSB CCA D4/22JM <0,005 <O. 1 <0.005 <D.040 

Hl(·D6A cu. 04/23/86 0.02a o. 1 0.010 <0.040 

HK·06A SEQ OJ/01/39 0.023 0.16 <O.OOS <0.01 

H~-068 'CCA 0,121186 <0.005 0.2 o.o, <ll,040 • 

HIC·06B FD~E HlM6i . ea. 04/Z1/86 ell.DOS <D.1 <0.01 <0,040 

l\(·068 SEO 0l/01/3'1 <0,01 0.18 0.012 <{).OJ 

... r- . :, 
• I 

-·- - ·· -- - · ... .. ...-
I - .. • 

lead line 

<D,OOS <0.040 

<0.005 <0,040 

<0.005 0.06 

<O.OOS <0.040 

-c0,005 <0.040 

<0.005 -co.o,·o 

<O.fl05 <0.040 

<0.80S <0.040 

<0.005 <0.040 

0 . . 01:s O.O-G2 

<O.OOS <0.040 

<O,OQ5 0.06 

<0.00S 0.086 



S""'l'le 
11\llber 

.... .... ..... 

M(-098 

,o::-09e 

>IU•OZS 

M\l·02B 

M\l•OJA 

'1tl·04A 

HIJ·OSA 

Nl/•0'59 

l't'J•Oe-,. 

Table 4-J 
Southern Ptcl!tc lr■ntportetlon C~r,y tBeythor, Y9rd> 

Grou-d \later Hetats Analyses 
leporc fOf'III It 

OAQC 
Identification 

.. .... ,. ........ . .... . 

lab Oltt Arsenic 
Code S9111pled 

111!1/l 
- - .. - . .. ....... 

--··· ·-· --

CCA 06/19/M <0.005 

SEQ 03/05/89 <0.01 

CCA 06/19/86 .0.005 

SEQ 03/05/8~ <0.01 

fOUPE JlllC· 198 Sl:0 03l05/89 <0,01 

CCA 01,/22/36 <0.005 

SEO Ol/01/89 <0,01 

CCI. 04/22/M <0.005 

CCA 0/,/22/86 0.021 

CCA 04/17/lJ/, -co.cos. 

CCA 04/17/86 <0.005 

CCA 0,1111116 <0.005 

l1rhn Tot11\ Copper lead 
Chr0n111111 

mg/l fflll/( 1119/l mg/I 
... .. -··-- . ----..... -.. -... -. - .. ...... ··-· 

<O.l <O.OOS <0.040 <0.005 

O.lt <0.005 <0.01 <0.00S 

<0.1 <0.005 <0.040 <O.OOS 

0.11 <0.005 <0.01 <O,OOS 

o. 14 0. 1t <0.01 <0.005 

o.' <0,005 <0.040 <0.005 

0.13 0.026 0,01',1 <0.01)5 

co, 1 <0,005 <0.040 <0.005 

<0.1 <0.005 <0.040 <0 ,005 

0.2 0.036 <0,040 0.011 

0.2 o.01i <0.040 0.030 

<O. i •o.oo, ,o.O~I) <0.005 

ltrc 

111!1/t 

· - ·-· ·-· -

D,06 

0.09 

0.0311 

0.046 

<0.040 

0.0,1 

<0.040 

<0.040 

<0,040 

<0.040 

<o.o,o 

r=. ·-~- n-.-:-.:.1, ..... . ~-C:..""":'"._ .•. ~ -_:::.,_ .. r-·-===---~ !"~-·-·· ,_.....- .... -··-- r -----·· -·- ··· ·····=--· r·-·· ·.:..r:_.. 
' : 

-,--.. ;r-:- .~··-- --.. ! : 
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:1 - ·-i 

Pa9t- llo_ J 
05/14/89 

Table 4-3 
Soutnem Pact.fie TransportallOI\ CCOl)llny !hyahore Y"d) 

Grcx.rd Water Metals f.nalyses 
Report fonn #1 

Satll>l e . OAOC lib Date Ar11nic Bariun Total Copper laad Ztnc 
IIU!ber ldenttfle1tlon Code Sanpled Chr011IU111 

q/l ' 11111/l ng/\ mg/l mg/l mg/l 
..... . .. .. . - ·-·-··--------- ·- -- ~------- -------·- --------- --------· --------- ........... ········-

fflHl68 CCA 04/'7/M <0.005 <O. 1 0.009 <0.040 <0.005 <0.040 

KII-Ct7A CC\ 04/17/66 <0.005 0.3 <0.005 0.09 0.46 0.12 

l4U-08A CCA 04/17/86 <0.005 <O.l <G.005 <0.040 <O.OOS <D.040 

HIJ•OBA UJIIIL\PR~SERVEO CCA 0&/12/a6 o.oi, 0.17 0.23 4.15 12 24 

RY-0& Fll T\PRES'ERVED CCA 08/l2/86 0.049 0.092 1.2 

Mll-088 CCA 04/17186 <0.005 <0.1 <0.005 «0.040 <0.005 <0.040 
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OS/14/59 

I0:•02A 

Kt'.•02A 

Mk'.•039 

Mt-038 

MIC·04A 

HK·0'A 

Hl:•048 

M(·048 

M(·05A 

MX:•OSA 

MIC·05B 

K(-06>. 

M1Hl6J. 

1((•065 

MK·06B 

r - . 

,Table io•4 
Southern Pacific Tr ■nsport,tiOI\ C011p11ny (Bay1hore Tard) 

&rOt.rd ~ater Organ,ca Analyses 
hport Form II 1 

QAOC l■b t>•t• Benzene Brcmodlchloro· &romoform Br0110• C.rbontetra• Chloro· 
chloride benzene 

Chloro• 
eth.ne 
Llll/l 

2·Chloroethyl• Chloroforn Chlor01111th1ne 
vinyl ether ld■ndfh:■tlon Codlt Slllll)led 

ug/l 
........ ····- -------····------- ---· ... , ....... 

601\t.02 CCA 04/22/a& <0.1 

11010/8020 SEQ OJ/02/a9 o.s 

601\602 CCA 04/22/86 <O., 

·8010/8020 SEQ 03/07/89 <il.5-

601\602 CCA 04/22./M 0.3 

8010/8020 SEO 03/03/89 <O.S 

601\602 CCA 04/'lll86 <0.1 

8010(8020 SEO 03/03/89 <O.S 

601\602 CCA 04/22/86 <0.1 

,8010/8020 st;a 03/0S/89 <0,5 

601\602 CCA 0J./2Z/86 <0,1 

601\602 CCA 04/23/86 <O. 1 

8010;.'8020 SEO 03/0l/89 <0.5 

60l\602 CCA 04/21/86 <0.1 

601\602 FOUPE MIC·168 CCA 04/29/86 <0.1 

111ethane 

ug/l 

<0., 

<t.O 

<O. l 

<1.0 

cO. 1 

<1.0 

<O, 1 

<1.0 

<0. 1 

<1.0 

<0.1 

<0.1 

<1.0 

<O. 1 

<0.1 

uia/l 
111Sthane 

ug/l 

<0.2 <0.1 

<1,0 <LO 

<0.2 cl), 1 

<t,0 <1.0 

<0.2 <0.1 

<1.0 <1,0 

<0.2 <O. 1 

.. ,.o <1;0 

<0.2 <O., 

<l . O -ct.o 

<O.Z <0.1 

<il.Z <0, 1 

<1.0 -<1.0 

<0.2 <0.1 

<0.2 <0.1 

UD/l ug/t USl/1 Ugfl Ull/1 

<0.1 <0.1 <O. 1 <1.0 <0,1 co.z 

<1.0 <l.0 <5.0 c1,0 <0.5 <0.5\ 

<0.1 co. 1 cO, 1 <1.0 co. i <O,'-j 

<1,0 •1.0 <5.0 <1,0 <0.5 <O.S' 

co., <0.1 -cO. l -ct .o <0.1 <0~2· 

<1,0 <1,0 -cS.O <1,0 c0.5 <O,~ 

<0.1 -co.1 co., <1,0 <0.1 <il.2 

<1,0 c1.0 <5.0 <1.0 c(),5 <O,S· 

<ll. 1 co. 1 <0.1 <1,0 <0.1 <0:2' 

c1~0 -<1.0 . <5.0 <1.0 · <0.S co.s· 

<O. 1 <G.1 <0. 1 <1.0 <0.1 <d.2 

<O., c0.1 <0.1 <1.0 <D.1 <0,2 

<1.0 <1.0 <5.0 <1,0 <0.5 c0.5 

<0.1 <0.1 <0., <1 .0 <O. 1 <0.Z 

<O, 1 <0. 1 <O. 1 <1.0 <0.1 <u.21 



J>ag~ llo. 2 

05/11,/-'9 
Table 4·4 

Scothern P■elflc Tr■n1port1tlon C0ft'4)any (lt)'lhore Yard) 
GrOU'ld \later oraanlcs Ana\yau 

Report form f 1 

OAQC lab Date Benzene Bromodlchloro• Br01110form 8r01111J• l~st 
)lethod l~ntlflcation Code S-.,led 1Mth1~ 

ug/l 
methane 

ug/l 

Cerbontet.-.• Chloro
chlortdt benzene 

Chlon,. 
et"""9 

UV/l 

2•Chloroethy\• Chlorofonw Chloraaeth'ene 
vinyl ettier. 

uv/l ug/l ug/1 1 1'9/l uv/1 uv/l 

110\0/8020 $£0 Dl/03/89 c0.5 <t.O <1.0 <1.0 <1.D .,.o <5.0 <1.0 cO.S 

,o::-09A 601\602 CCA 06/19/86 <0.1 <O. 1 <0,2 <0.1 <O. 1 cO. 1 <O. t <1.0 <0. 1 ca.ti 

Ml'.·09A 6010/8020 SEQ 03/07/39 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 ,cQ,5 <0.5 

Kl:·098 • 601\602 CCA 06/19/86 (()., <O. i <0.2 <D.1 <0.1 <O. 1 <0.1 ct.o co., <0;2, 

,11::-0911 eo10,11020 SEQ rJ'J/07/89 <0.5 <1.D <f .o <1.0 <1.0 c1.o • <5.0 <1.0• <0.5 <O.S 

111(-099 6010/8020 FDUPE KIC-098 S£Q 03/07 /99 <O.S <1.0 <1.0 -c1.0 <1.D <1~0 <S.O <1.0 <().5 co:5· 

k(•22A 60\\602 FOtM·KXOZ·A CCA 04/22/86 <0.1 <O., <0.2 <0.1 <O. 1 <0.1 <O., -c1.0 co., cO!~ 

H\1•028 60\\602 CCA Ol./22./86 <0;1 cO. 1 <0.2 co., co., ,c0,1 <O., <1.D ,cQ,, -ct,,2 

r- f ! .-:.,-: •• !""'··-~~ .... r ,1·· .. ""0·~-- . r ·-·- .. ,.r-···· .. - -- --s 
H''-~"':.,_ .. ... l°'t\ t· ..:..;::. .. - , _.,,.,"' n)/:"., .!!!.~--- :"' ... ~11; __ r-·· _:.!.: .. Q.. i ·,•- -·: 

I .. ' I ··--·· ' 



··· -- - -·-- ~1- - · ··- -- -. . 
,. 

Pa11.- ""• • os,,,,a~ 
hble ~-4 

ScuttMrn Paciftc Transportation COft'pany {81y1~ore Yard) 
Grcx.nd Yater Organics Anelyses 

lteport Forlll ti 1 

$enpl11 Tnr OACIC l.i, l>•t• lenune BromodJc~loro• Br01110form Bromo• Carbontetra• thloro; Chtoro• • ~-thloroethyl- Chloroform ChlorlXl'lltthane 
UUioer Method tdentlHcatlon C* S~led Nth- methaM chlor-lde ben1:1ne . ethane . vfnyl ether ' 

UD/l uo/l ug/l ug/l ua/l uv/l ·~/l ug/\ UQ/l uott l 
. -............... ..... -..... ~. ...... ., ............ • ... --·--·-- -·-······ ···········--· •• • •••••• •••w••••• 

·---·-···-·- ······-·- -----·--- ···----·---··- ---------~ . .... --- ··-~ 
I 
I 

"6·03~ 601\602 CCA 04/22/86 0.6 <O.i <0.2 <O. 1 <0.1 <O., <0.1 <1.0 <O. 1 <0~2, 

!U·OJA 8010/8020 SEO 03/07/89 <O.S <1.0 <1.0 <1.0 <1.0 <1.0 cs.a <1.0 <O.S <0.5 

N•04A 60l\60Z Cc.\ 04/Z2186 <0., <0. 1 <0.2 <O, 1 <0.1 <O., <O. 1 <1.0 -<O. 1 <0.2 

IV·0U. 8010/8020 SEQ 03/05/89 <25 <50 <50 <50 <SO ~o <2SO <50 <2S <2~ 

IU•OSA 60t\602 CCA 04/17/86 · <0.1 <0.1 <0.2 <O. 1 <0.1 <0.1 <0.1 <t.o <O. 1 <0.2 

IV·O5A 601\602 CCA 06/30/86 <O. 1 <O., <0.2 <O. 1 <0., <O, 1 <10.t <1.0 c(), 1 <0.2 

IV• OSA 5010/8020 SEQ O"S/09/89 <0.5 •• 1 

~-051 601\602 CC4 04/17/86 0.5 <0.1 <0.2 <10., <0.1 <0.1 <C(J. 1 <t.o 0.21 <10;2 

i\1•051 ,01,602 CCA 0&/30/M <0.1 <0.1 c0.2 <0, 1 <10. 1 <O. 1 <0.1 <1.0 <O., <0.2 

1\1•0511 SOJ0/80\0 SEO Ol/09/P.9 <10 <10 <10 <10 <10 <50 <10 <5.0 <S.O 

l'J·0Sll 5030/6020 SEQ 03/09/89 • <0,S - .. : 
I\M)6A 601\602 CtA Ol./17/8& <0.1 · <0.1 <0.2 <0.1 <0.1 <O. l <0.1 <1.0 <O. 1 <0,2 

:V-06A 8010/6020 SEQ 03/05/89 <25 <50 <50 <SO <50 <50 <250 <SO <25 <ZS 

i\1•068 601\602 CCA 04/17/M <0.1 <0. \ <0.2 <O, 1 <0.1 <0.1 <0.1 <1.0 <O. 1 <0.Z 

lll-063 8010/8021> SEQ 03/05/89 <D.S <1.0 <1.0 <1.0 <l.O <1,0 <5.0 <1.0 <0.5 <0.5 

11/•0TA 601\602 CCA 04/17/81, a.a <O. 1 <0.2 <O. 1 <0.1 o.s <0.1 <1.0 <D.t <D.2 

~-Otu. 601\602 ttA 04/17/fA o.z <0.1 <0.2 <O. 1 <O, 1 <0,1 <0.1 <1.0 <0.1 <0.2 

I\MlaA 8010/8020 SEil DJ/0S/89 <25 <:50 <50 <50 <SD <50 <250 <:50 <25 <25 

I\J-088 80lD/ftlJ?O SF.O 03/05/89 <0.5 <1.0 <1.0 <1,D <1.0 <1.0 c";.O .. , .0 <0.'> <n.i: 

....... -,-·-··--····- _ ... '" .. ·•••••••• 



)ZA. 

12A 

1]11 

1:sa 

14A 

If.A 

~8 

" 
SA 

5A 

51 

6A 

6A 

611 

-68 

OAOC Date 

Table 4·4 (cont) 
southittn Pacific Transportation con,,.nv (81yshore Yard) 

Croud \later organi" Analyses 
Jeport Fan11 f 2 

Dlbromoehloro- t,Z·Dlchloro· t,l•Olchloro· 1.4-Dlchtoro• 1,1-Dfchloro-- 1,Z•Dfd\loro· l,1•Dlchl~ro- trans-1,Z•Df· 1,Z·Dfdilctro•· 
ldtntlflcctlan S111pled 111ethant benzene benzene bemene ethane •thine . ethffle:!.' . chtoroeth.ne- ~-

ug/l ug/l ut/l ug/l ug/l UIJll· ug/l' -~~ ur/1 ua/t 
·-·--····"" ···· -----···----- ··-······-· -· ---·-·-·-·--- ------------- ····•-•,•·---- ............ ,_.; ... ~------------ --···-----,.--, 

60\\602 04/22/86 <0.1 <0.1 <0, 1 <0,1 <0.1 <O. t . <0,1 <0, 1 <D~i 

8010/8020 03/02/89 <D.S <2.0 <1.0 <1,0 <1.0 <1,0 <1,0 <l,O <0,5 

60t\602 04/22/M <O., <0.1 <0, 1 <0,1 <0.1 <O. 1 <O.t <O., <0,.f. 

8010/8020 0l/07/89 <0,S <2.0 <t.0 <1.0 <1,0 .,.o <1.C <1.0 ~6.s 

601\602 04/ZZ/86 <0.1 <0.1 <0.1 <0,1 <O, 1 •0.1 <0, 1 <0.1 <O~, 

~010/8020 03/01/89 <0.5 <Z,0 c1.0 <1,0 <1,0 <1.0 <1.0 <1.0 ·<0-11 
\ 

601\602 04/22/86 :co.t <O. 1 <0. 1 <O. 1 <0. 1 c0.1 cO.I <0.1 4,,~ 
I 

8010/8020 03/03/89 <0.5 <2.0 <1.0 <1.0 <1.0 <1,0 c1.0 <t.o <0.S: 

601\602 04/22/86 <O., ·<0.1 -co., <0.1 <0.t c0.1 <0, 1 • <0.1 co.1! 

8010/80i!.D 03/0S/119 <0.S <2,0 <1.0 <1.0 <1.0 <1.-0 <1.0 c1.0 <0,5] 

601\602 04/2.2./86 <0.1 <0., <0. 1 <0.1 <D.1 <0.1 <0.1 <0.1 ~., 
601\602 O/a/'z:l/86 <0.1 <0. 1 <0. 1 <0.1 <O., <O. 1 <O. 1 <0.1 co., 

8010/8020 03/03/89 <0.S <2.0 <1.0 <1.0 <1,0 <1.0 <1.0 <1.0 <O;s 

601\602 0VZ1/M <O,l <0.1 <0.1 <0.1 -co, 1 <0.1 <0. t <O. 1 <0,l 

601\602 roUPE Mlc-161 04/Z9/M <O. 1 ~-1 <it. t <0.1 <0.1 <0,1 <O. 1 <O. 1 <0.1' 

.--- ·· .. ,.·-· .... 
I 



lo, 'l 
119 

a 

ii 

B 

'A 

,a 

II 

1B 

?8 

>11 

Test 
Method 

BOI0/8020 

601\602 

&Ot0/8020 

601\602 

8010/8020 

8010/8020 

601\602 

8010/8020 

60l\60Z 

8010/8020 

601\60i 

M 11111\M ll 

Table ,.4 (cont) 

southern Pacific Transportation C~y (Bayshore Yard) 
GrO\rd Uater Organics Analyses 

Report form II Z 

,, .. .. 
; ,. ; 1 •-

OAOC Date Dtbr01110eh\oro• 1,2-Dlch\oro• t,3-0tchlcro- 1,4-0lchloro- 1,1-Dtchtoro· 1,2-nlchlOf"o• 1,t·Dlchloro- trana·1,2·0t- 1,2·Dlchloro• 
ldentlflcatloo S1111pled inethane beNene benzene benzene ethane ethal'ICI ethenit chloroethene propane 

ug/l ug/l ug/l uo/l ug/l ug/.l U!i/l UQ/l uail 

03/03/89 <0.5 <2.0 <1.0 <1.0 <1.0 <1.0 <t.O <1.0 

06/19/86 <0.1 <0, 1 <0.1 <O., 0.1 <O. 1 <0.1 <0.1 <O._~ 

0]/07/89 <0.5 <2.0 <1.0 <1~0 <1;,0 <1.0 <1.0 
\ 

<1, 0 <O~~ 

06/19/86 <0.1 <O. 1 <O.t <0., ,(Q,1 <O. 1 <0,1 <0. 1 -c0A 

03/07/89 <0.5 <2,0 <1.0 <1.0 <1.0 <1.0 <1.0 <t.O -co.s 
. 

-<0,5 FOUPE N1C •098 03/07/89 <0.5 <2,0 <1.0 <1.0 <1.0 <1.0 <t.o <1,0 

ft>UPE-MK11Z·A 114n2/M <0.1 <0.1 <0,1 <0.1 <O, 1 <O. 1 <0,1: <0.1 <\Id 
.. ....,,. 

Ol/03/89 <0.5 <2,0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0~ 

Oliflt./86 <O,, <O. 1 <0.1 <O,\ <O, 1 <O, 1 <O, 1 <0. 1 . co;' 

fJ2/26/89 <0,5 <2.0 <1.0 <1,0 <1.0 <1,0 <1,0 <1,D <0,5 

' 04/22/M <O. t <0.1 <O. 1 <O.t <0.1 <0.1 <0.1 <0.1 <0;-1 

03/02/89 <0.5 <2.0 <1.0 ci . 0 <l.O <1.(1 <l.O <1.0 <0;5 



Je 110. 3 

f14/89 
l.ab\e 1,.1, (cont> 

Southern Pacific Transportation COll'f)llny (B1y1hore Yard) 
Groood \later orvanla Analyses 

Report Forti II Z 

Sllftl>lt Test OAOC 01!11 Dlbromoehloro• 1,2•Dlchloro• l,l·Dlchloro· 1,4·U f ch l oro• 1, 1•Dlchloro• 1,Z·Otchloro• 1, 1•0ldtl~~- tr1rt1•1,Z·D1· 1,Z•OfctiJoro , 
Nuiber Hethod ldentlffc1tfcn • S~ed methane beh1:ene benzene benzene ethane ethane ethenej .. chloroetil«,e propci,._. 

ug/l ug/l uv/l ut/l w/t uul u,11.:;oi~- uv11 ua/t 
...... ----- - .... ·- - ... ·-········-··-- ·······- ~----·-------- ------------- ------------- -·----------- -~----------- -----·--·---- -----·-·-!-'·--··········-·~-----~.-::el 

•OJA 601\602 04/ZVM <O. 1 <0.1 <0.1 <0.1 <O. 1 <0.1 <0.1, • · <(I. 1 ·.c0·.,.}l 
I 

'•03A 8010/8020 03/07/89 <D.5 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 cO.sj 

1•04A 601\602 04/22/86 <0.1 <0.1 <O. l <0.1 <O. 1 <O., <0.1 <0,1 oeo.r 
1 

l•O'A 8010/8020 0l/05/89 <25 <101l <50 <50 <SO <50 ~o <50 ·<ZS! 

l·OSA 601\602 04/17/86 <0.1 <O. 1 <O. 1 <0.1 <O. 1 <O. 1 co., <0.1 .. <0.',1 

1·05-' 601\602 06/30/M -co. 1 <0.1 <0.1 <0. 1 <O, 1 c0.1 -c0.1· BlO co-.:ii 
' ..... ... 

.1·05A 5030/8020 03/09/89 • • I 

11•0S8 601\602 04/t7/86 <O. 1 <O. 1 <0,1 <0, 1 <O. 1 <O. 1 <0.1, <0.1 -410',1 

U·05B 601\602 06/lC/86 <0,1 <D. 1 <0.1 -c0.1 <O. 1 co., <0,1. -co.' ,cQ;,,jj 

•. 
'J•OSB 5030/8010 03/09/89 -cS.O <20 <10 <10 <10 <10 <10 <10 c5.0 

111•058 50]0/BOZD 0l/fR/89 - .. 
1\1•06A 601\602 04/17/86 <O, 1 <O. 1 <0.t <O. 1 <0.1 <0.1 <O. 1· 59 <0;1 

IU·06A !flt0/8020 03/05/Pn <25 <100 <50 <50 <50 <50 ~O· .. 790·.:., ,q5 

4U·068 601,602. 04/17/86 <0.1 <0.1 <O,t <0.1 <O. t <O. 1 co.1· <O, 1 <0.,1 

m/•06B 8010/80?0 03/05/99 <!0,5 <2.0 <1.0 <1.0 <1.0 <1.0 <1,0 • <1.0 <O~~ 

M\1•07A 601\602 04/17/86 <O. 1 <O. 1 <0.1 <0.1 <0.1 cQ,1 <0.1 • 632.9 ·<0;;-1 
: 

Mll•OBA. 60\\6D2 04/17/86 <O. 1 <0.1 <0.1 <O. 1 <D, 1 <O. t cO, t MO ~ .. ~ 
mf.1 

.-. 
MU•nl'IA 03/05/89 <ZS c1D0 <51 ! <50 <50 <50 <50. 98C cZ$ 

···-··""·'IJ- .. -:.~.,;-____ ,. i r•-•7-.""t' .. ,~,r:•--·;.. ........ _,<~-="-.:...::...,., __ . r .. , .... ~,.,'!".:?, .. ,O ;--r--.. ,,i .. ·r . . f !: ... O ..... ,_,,~ , .. ~.:.,--.<j .Oi• -~---- 11(:i I ,.,••-••' :- • ,1,.:.#_,.,.0:-·1.._,,_ ·"'1,~CI., ... - .. . ~t .• O-·~•--~ ~1:1-~ .. 
I~ .I I 

....... ---··· --~·-· .... ·· 



1ge llo. 

i/14/89 

(·02.A 

(•02A 

(·Oll 

IC·DlB 

1(•04A 

K·04A 

,IC-048 

IK·6'8 

lK•OSA 

o:-os.a. 

0(•05B 

«-06A 

~-06A 

Ml:•068 

H(-061 

fest 
Hethod 

601\602 

8010/11020 

601\602 

8010/8020 

601\602 

8010/B020 

601\602 

8010/8020 

601\602 

8010/8020 

60l\60Z 

601\602 

80\0/8020 

601\602 

601\ou.l 

Table 4·4 (cont) 
Southern Pacific lrDOSportatlon conpany (81yshon Yard) 

Cre>lrd ~ater Ortanlcs Analyses 
Repor-t For111 # 3 

CIAOC Date cl1·1.3 Olchloro· trans•1,l·D1chloro- ~thyl Methylene 1,1,2,2-Tctr•• Tctrachtorc• Toluene 1, 1,2•Tri• 
ldentlflc■tton S~led propyl- propylene Benzene chlor1de ch[oroethene ethyl«w1 chloroeth•n• chloroethaoe 

ug/l ug/l ug/l u11/l Ug/l UQ/l ug/l ug/\ ,{(~ . ,~ 
-·------· ----·------· ···-----·--· 

04/22/M <O, 1 <0.1 <0.1 <10 <0.5 <0.5 <0.2 -co., cO, 1 

03/02/89 c0.5 <S.O <0.5 <2,0 <0.5 <1.0 <0.5 <0.5 co.s 

D4n2/M <0,1 <0.1 <0.1 <10 <0,5 <0,5 <0.2 <0.1 <0;1 

0l/07/89 <D.S <S,O <0.5 <2.0 <0.5 <O,S <0,5 <0,5 (0,5' 

04/22/M <0.1 <0.1 0.5 <10 <O.S <0.5 t.2 <0,1 ~;.1' 

03/03/59 <0,5 <5.0 <0,5 <2.0 <0.5 <0,5 c0.5 <0.5 <0,5 

04/22/M <0, 1 <O. t <0.1 <10 cO.S <0.5 -cC.2 <0,1 <O, 1 

0l/03/!Q <0,5 <5.0 -c0,5 <Z,O <0,5 <0.5 <0.5 <0.5 <0.5\ 

04/22/M <0.1 <O. l <0.l 500 <0.5 <0.5 <0.2 <O. 1 <O. 1 

03/0S/89 <0.5 <5.0 <O.S 3.0 <0.5 <0.5 <0.5 <0.5 <0.5 

04/'l.2/86 <D. 1 <0.1 <O. i <10 <0.5 <D.S <0.2 <O. 1 <O. 1 

04/23/M <O. 1 <O. 1 <O. 1 <10 <0.5 <0,5 <0.2 <0.1 <O. 1 

03/03/89 <0.5 <5.0 <0.5 -.2.0 <0.5 <0.5 <0.5 cQ,5 <0.5 

~/21/86 <0.1' o(O, 1 <O, 1 <10 <0.5 -.o.s <0.2 <0, 1 <0.1 

fDUPE Ml:·168 04/29/M <0.1 <0, 1 <O. 1 <10 <0.5 <0.5 <D.2 <0.1 <O.I 



••• • t • • 

P119e Mo. 2 
05/14/89 

Table 4·4 (Cont) 

Southern Pacific Tronsport■ tlon Coq,eny (l1y,hore Y■rd) 

Ground U■ter orv•nlc:9 Analra•• 

Report For11 II 3 

T~st 
Method 

OAQC Datt c1 ■·1,3 OlchlGro• tr11ns•1,3·Dlchloro· Ethyl Methylene 1·, t,Z,Z•T1tr1• Tttr■chl'oro- Tolumt 
chtorfde chloroethane 1thyl-

1,1,\·Tri· 1,1,Z·Tri• • 
cfl\oroethane chloroeih.'~ Identification $~led propylene propytene BfflZene 

Uf/l ug/l uo/1 ug/l ug/\ ug/t ug/l , ug/l u,/l 
. -····--.·-.... 

&010/8020 Ol/03/89 <5.0 <0.5 <2.0 <O.S <0.5 <O.S <O.S 

• ·' 

HIC•09A 60J\60Z 06/19/86 <0., <0.1 <0.1 -c10 <O.S <0.5 <O,Z <0.1 <O.t 

P0::•09A 8010/S020 03/07/89 <0.5 <5.0 <0,S <2.0 <0.5 c().5 <0.5 <0.5 clt.5 

tllC--099 601\602 06/19/86 C0.1 <0.1 o. 1 <lO <0.5 <0.5 <O,Z <0.t <0.r 

JUC•09B 8010/8020 03/07/89 <0.5 <5.D <0.5 <2.D <O.S <0.5 •0.5 <1l.5 <0,51 

""•09B 80t0/8020 FDUPE NIMl9e 03/07/tn <0.5 cs.o <O.S <2.0 c0,5 <0,5 C0,5 co·.s c0,5' 

,.K'•lZA 601\602 FDUPE·MIC02•A 04,WM <1>.1 <O. t <0, 1 <10 <0.5 <0.5 <O.Z <0,1 <O.t 

04/22/86 <0.1 <0. t <10 <0.5 c0.2 <0.1 <O. l 

H\1·028 '8020 
--- · ~ .. .... · ., .. 



\I 
! . . i 1w • . .... ..... . ,. ....... : .. r 

No . ) .! 

. /!9 
tab\e 4·4 (cant) 

Southern Pac::iffc ll"ansportetlon Caipany (B1yahore Y1l"d) 
Gl"IM1d Water o,-,.,,cs AnalysH 

hport f'Of'III I 3 

pie Te:1t OAOC O■ le ct,-1,l Dlchloro··tr-·1.l·Dlehloro• Ethyl Methyl- 1, 1,2·.2•T~!r,•.-. 
0

T•trldl.loro· Toluene 1,1.1-Trl· 1,1,2·Tr1· 
~r lll'thod ldeotlffc1Uon Seapled pr~l- propylene Benzene chloride chloroet~ • athyl~ chlcroethane chloroethane 

ug/l 119/l ug/l U!J/l u;/l. 
" 

ug/l ug/l f¥g,1 ug/\ 
....... ............ - ------·-····~-- ··------ ----·---·-------- -----·-···-·--·--·- --------- ·-------~ --·-··-------- -------------

-· ....... -----·-- · --· --·------·-· 

14 601\602 Ot./22/86 cO. 1 <0.1 0.5 <10 <0.5 <0.5 D.9 <0.1 <O,i 

J" 80\0/8020 03/07/89 <O.S <5.0 <0.5 <Z.O <0.5 <0.5 <0.5 <O.S <0.5 

,,. 601\602 04/WM <O. 1 <0.1 <0.1 c10 <D.5 <0.5 <0.2 <0.1 <O. t 

4~ 8010/8020 Ol/05/89 <25 <250 <25 <100 <25 <25 <ZS <C25 <25 

SA 601\602 04/17/86 <0.1 <O. 1 <0.1 <10 <0.5 1,8000 <O.Z <0.1 <0.1 

5A 601\602 06/lOJM <0.1 <0.1 <0.1 <10 <0.5 8700 <O.Z ,., no 

rSA 5030/8020 0l/09/B9 <C0.5 <0.5 

,s, 60\\60Z Olo/17/86 co., 0.20 <0.1 <10 <0.5 <0.5 o.z <O. 1 <O. 1 

)SS 601\602 06/30/86 <0.1 <0;1 <O.l <10 <O.S <0.5 .:0.2 <0.1 <0.1 

)51 'SOJ0/8010 OJ/09/99 <5.0 <50 <20 <S.O <5.0 <5.0 <S.O 

051 50::SO/IIOZO 03/09/89 <0.5 <0.5 

06A 601\602 04/17186 <0.1 <O, 1 0.10 <10 <0.5 6.0 <0.2 <0.1 <O. 1 

06A 8010/8020 0]/05/19 <25 <250 <25 <100 <25 150 <25 <25 <25 

069 60\\602 04/17/M <O. 1 <D.1 <O. 1 <10 <0.5 3. 1 <O.Z <O, 1 <O. i 

068 eo101ao20 03/05/19 <0.5 <S.O <O.S 5.0 <0.5 1.9 <C(J.5 <O,S <0.5 

07A 601\602 Ot./17/116 <0.1 <0.1 <0.1 '110 1-ll 76 0.6 <O.t <0.i 

•OM 601\602 04/17/M <0.1 <O. 1 <O, 1 <10 <O.S <O.S <0.2 <0.1 <0.1 

•Oat. 8010/8020 Ol/05/89 <2.5 <250 <25 <100 <25 <25 <ZS <25 ... ~ 

8010/11020 03/05/19 <O.S •S.O <0.5 <Z.0 <0.5 <0.S <D.5 <0.5 <0.5 
-oea 



P1191: No. 

OS/14/119 

$1,,.:,le 
N~r 

··---... ---·-

MIC•02A 

Ht:·02A 

,0:-0311 

PUC•OJB 

H(•04A 

HK•04A 

HIC-0'9 

H>:•048 

"1C•05A 

HIC·05A 

HIC•OSB 

HK•06A 

HIC·06A 

t11C·06B 

Ml::•068 

---·- ! 

Test 
~thod 

-----····· 

601\602 

8010/8020 

601\602 

8010/8020 

601\602 

8010/11020 

601\602 

8010/8020 

601\60l 

8010/IIOZ0 

601\602 

601\602 

8010/8020 

601\602 

60\\602 

Table 1;.4 (cont) 
Southem Pacific Tr1nsport1tton C0111)1ny (Bayshore Y1rd) 

Crewict "•t•r Ortanlca An1ly1es 
Repor-t Form I 4 

GAOC Dlfe Trlchloro- Trlchlor-o· Vinyl 
Jdentfflc1tlcn S111phd ethylene fluonMthene Chloride 

Ug/1 ug/L ug/l 
_., --·---·-··--- ·--·-·-· ·----····· ---·······-- ••••••••• 

04/Z2/86 <0., <0.1 <0.1 

03/02/89 <0,5 <1.0 <2.0 

04/22/86 <0.1 <0.1 <0.1 

Ol/07/89 <0.5 <1.0. <Z.O 

04/2l/M <O.t <0.1 <O,i 

OJ/Ol/89 <0.5 <1.0 <2.0 

04/22/86 <O. 1 <0.1 

Ol/03/89 <0.5 <1.0 <Z.O 

04nVM cO. 1 <0. 1 <O. 1 

03/05/8'1 <D.5 <1.0 <Z.O 

04/?2/86 <O. t <0, i <0.1 

04/23/86 <O. 1 <O., <0.1 

03/0l/89 <0.5 <1.Q <2.0 

04/21/116 <D.1 <0.1 <0.1 

f'DUl>E MIC• 16' 0/,/29/86 <O. i c0.1 ~- 1 

Total Total l'etrolMa 
Xylw llydrocarbona 
Ug/l 11111/l 

.......... ---·-----......... 

<O. 1 

<O.S 

0,6 

<0.5 

3.8 
~ 

<0.5 

<0.1 

co.s 

<O. 1 

<0.5 

<0,1 

<O.t 

<0.5 

<O.t 

<0.1 

• • ._ .. - , • • ., I •- •• • - ••-•" r • • ••u••"-•• J' 
. I ; I : I 1' Tr :- .; · - '- , l . :----:,, ..... ~ -. t~ . - = ~1""t -. - .-. ..:.:. 



HIC,•09A 

M•09A 

Ml:·091 

H(•09'1 

KK•091 

MK•22A 

HIJ-028 

fable ,.., (cont> 

IMll«n Pacific Jr1NWportaUon C:DllpltW' (layshore Yard) 
C.rou,cl Water Oraaolc• A4\alyan 

ltporl FOtll f 4 

T11t GAO(: Date Trtchloro• Trtchloro· Vinyl • 
ethylaM fluonnethane Chloride ~- ldentlfte-tlon • SNpl• 

IIOt0/8020 

601\602 

8010/8020 

601\60Z 

8010/8020 

8010/8020 

601\£02 

601\602 

8010/8020 

FOUPE 11K • 098 

f0UPE·KK02·A 

03/03/89 

.o&/19/16 

03/07/89 

06/19/86 

(fl/07/89 

03/07/89 

04/22/16 

• 0/./22/&6 

03/02/89 

IIG/l ue/t utJl 

<0.5 

<C. 1 

c0.5 

<0.1 

<0.5 

<0.5 

15 

<0.' 

<0 .5 

-<1.0 

<0.1 

<t.O 

<0.1 

<1.IJ 

<1.0 

<O.t 

<O. t 

<1 .0 

<2.0 

<0.1 

<2.G 

<O. 1 

<l.O 

<Z.O 

<O., 

<O . t 

Total 
Xylerw 
UQ/l 

lotal Petrolaua 
Nydrooerbana~ 

• 1111/l' •• 

<0.5 

<O., 

<O.S 

o~a 

<0,5 

<0.5 

Z,3' 

1.6 

<0.5 

,_,_.· .. -- .. 



o•,/14/ll'l 

S....,:>le 
Nuwber 

... . ........... -

'1\l•OlA 

IIU-Ol~ 

• HlJ•04A 

HU•OI._A. 

HV-05A 

M11·05A 

IIU-05A 

H\l·05a 

HIJ•0S9 

11\1-0511 

HIJ·05B 

HV-OM 

H\1•06A 

KV·D68 

HU•06B 

HV•07A 

H\1•08A 

rJ-OIIA 

H\1•089 

Tut 

Method 

Tab\e 4-1, (cant) 
Southern Pec1f!c Transportatioo Ccrrpany (Bayshore Yard) 

Gr~ ~•ter Organic, Analysee 
Report Form # 4 

OAOC Dat• lrichlora· Trh;hloro· Vinyl 
ldfflt1ftcatlon S~ltd ethylene fluormethane Chloride 

ug/l uv/l 1.19/l 

Total Total P•trollUI 
Xylerw Hydr~rbons 

ug/l lli/t 
.. _ .......... ................ _,..,._ ... ·----- . .............. ··-··-·--··· .............. ........... ····-··-----·--

601\602 04/22/86' <0.1 <0.1 <'O. 1 3.2 

8010/8020 03/07/89 <0.5 <1.0 <Z.O <O.S 

60l\60Z 04/22/M <O. i <O. i <O. 1 <O. 1 

8010/8020 Ol/05/'69 1100 <50 <100 <25 

601\602 04/17/86 1000000 <0.1 <0.1 <0.1 

601\602 06/30/!6 140000 <O. t <0.1 <0.1 

50]0/8020 03/09/89 <0.5 

601\602 04/11/86 44 <0.1 <0. 1 -cO, l 

601\602 06/30/86 7 <O. i <0.1 -co. 1 

5030/8010 03/09/89 110 <10 <20 

5030/8020 03/09/89 <0,5 

601\602 04/17/M 79 <0.1 <0.l <0.1· 

8010/8020 0l/05/!9 2100 <5~ <100 <ZS 

601\602 04/17/M ,a <O. i <0.1 -co.1 

ll010/80W ilJ/05/89 43 <1,0 <2.0 <0.5 

601\602 • 04/17/U 340 <0.1 <O, 1 -c0.1 

601\602 04/17/U <0.1 <0.1 <0.1 <0.1 

---. 
8010/8020 03/05/89 <25 <~ <100 <25 

11010/8020 03/'0'S/119 <0.5 <i.0 -c2,0 <O.S 
r. -;-...... --- :· - -----······ .. 

~ --·- :- · -··· - .. -· .. ·- :·•·•1- ... ..... ... . rr-······-·~· r- ··-· ... --.. . .-•·- .. ~-.. ·--·· :·-- .. , ... ' . --·-· 
; : ; 

- , ~"\. - ·· · ·- ··· 
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5.0 SINIARY Of EXTENT OF CONTAMINATION AND POTENTIAL HEALTH AND ENVIRONMENTAL 
IMPACTS 

6.1 CONTAMINANT DISTRIBUTIONS IN SOIL AHO GROUND WATER 

The distribution of metal and organic contaminants in soils and ground water was 

discussed in detail in Section 4.0. Detailed maps of the metals and volatile 

organic compounds were constructed and presented in Appendix B. Review of the 

"!~J!!--J>i_.s.oiLme.tals . concentrations .indicates .that. most J>f.J~~ ffM.1.t~ls analyzed 

show an essentt_a}}y_r..~n.<;tQm,_ ~_!strtbution of areas of -~19~ c:oncentrations --- .. ..... _.. ·-·. . 
throughout the Bayshore Facility~ . ... This pattern 1s even more pronounced if only 

• • •••• •• •• • • •••• .. - •••,<•• • ---• • •• •• • ••--•n,• • •• •••.r•• • ••• •• • • • ~ •••••• • 

the qual 1fied data are cons'k.lered, but this 1s partially an artifact of the 

sparse .distribution of qualified sample locations (i.e., the MARK samples). 

Furthermore, most of the metals concentration distrib.!Jlte>n.$ Q~$4'r.'.V.•d. S.trongly - ------· - --- --------- _._ ..... -- •• • •• 
indicate that they are probably associated with the random distribution of metal 

debrfs in the ,1·i ·1 ~ath•~- th_~!l- a C.Qntuiin~nt .source ass".qc.1~.t.e~ with a past SPTCo 

practice. 
----·-- ---·· 

Th!_~_!tal!.-~.!!,. __ P~ .. ,-l!!.1t. -~-n-~ _PQUHflY.tr. !lg ~PP,tr tQ b.a. ele.v.1J.t.d. 1n locattt:>ns 
where past operations would likely have ut111zed and disposed of metallic 
com_pjj_ijo.d~ :· -Ail four of these •• meh·ls apptar· .to b~ -sig~1f1cantly elevated 1n. the 

·-·· -- - ,-~-·., .......... - --·-. • . •.•. ----· ..... , ............. --- .... ·- . ' ' 

south disposal area and moderately elevated tn the turntable and former oil tank ........ -.. - -··. . ..... ·• ····· .. .. ,_..,., ... -- . . . . .. . . 
1 ocat 1 ons. Moderate concentrat 1 ons a 1 so occur in 1 oca 1 i zed areas near the former 

, ,-.• • -- • •r ••--••••• ••-• • ••• ••'"' ••••- •••-••• •• • • •• • • •- •• • • •• • • • •• 

Freight . Ca_i: . ..B.@R.air--5bop. 

The distribution of metals concentrations in both the A- ·and 8-zone ground water 

showed an even more random pattern than soils distributions. Zinc and barium 

appeared to show some consistently elevated concentrations in A-zone ground water 

1n the south disposal site and former oil tank locations, but the disparity in 

concentrations values obtained by ~RK and SSP&A was significant. Another 

sampl'ing event in which QA/QC protocols are strictly fol lowed and the analyses 

results are validated will allow a better definition of the actual concentrations 

of metals in ground water at the Site. 
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The distributions of volatile or9!_ni c __ compounds_i_n.,soils_was show.n to be limited 

to -~-~~--~-~rthe~.!!_-~T.~.~-~f_ th_~_SJ.1.e.- In_ tht~--~~-~-' --~h_• hi_g~~-~~ ~e>.t,~J -~ancentr-at1ons 
of volatile o_r.gani~s (~hJ.orii,~te<f solvents) .which w,r, fo.u.nd w11r.e leu th~n 0.6 

... .... ··•• ·····- ··--· ··•· • • 

~--

The distributions of volatile organics in ground water are very high in the A--------------·· ·· ... ··----~-- . ... ····••-· ---• ···~--··-· ·"•' ·····-··· . . - ., . . ... ·- - . 
zone (>1000 mg/1), and modarat~ly _high. (>5 mg/1) in the 8-zon• ground water in 

••• • 0 • • • •• --••••• ••• • • ••• •••••••• • •• • • •• 0 < 0 • •• •• • • •• ,0 •• •• • • • • • • Po• • • ~- '•• 00• ,;,, .. ,,, • • • ' • • •• • • 0 • • • • • • 0• ••• • • 

the nor~hern _area __ <>f. .. tJle_ St.ie. This observation has been consistent between 
analyses of several investigators. SOM results showing low (<20 ug/1) BTX 
compounds have been reported in A-zone wells around the turntable. However, the 
results obtained by SSP&A did not agree well with the results obtained by MARK. 
Again, a future sampling in which strict QA/QC and validation procedures are 
followed should more clearly define the extent of BTX concentrations in ground 
water in this area. 

I, ~ I 'J 
Measurements o!_~o~l _p~troleum hydrocarbons_ 1~~-ic_~~~d that hydrocarbonsfiexist 
in soil ~n~ _gro~nd water in the areas around the fonner oil tank and turntable . 
However, these measurements· did not reflect the magnitud~ of thi oil/fuel 
contamination in the A•zone which has been observed during drilling and trenching 
operations by E&E and MARK. It is possible that the screened intervals of some 
of the· shallow·wells are not allowing the floating fuel layer to enter the well 
during sampling, and thus that TPH compounds are not being collected in the 
samples. However, regardless of the analyzed fuel/oil constituent concentra
tions, a floating layer of oil has been sho~n to exist in this general area, 
and future f_nvestfgations should be targetld at more accurately defining the 
extent of this problem. 

6.2 PRELIMINARY PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION 

A preliminary assessment of the potential risks posed to public health and the 
environment was made based on partially qualified concentrations of metal_s and 
volatile organics which have been observed in soils and ground water at the Site. 
The pathways of human exposure considered in the risk assessment were inhalation 
of volatile emissions from contaminated soils, inhalation of metals contaminated 
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Table 4-1 
Southern Pacfffe Tr~rtatfan CCllllplr'I)' (lay9hora Yard> 

Soll Netala Anlllyaea 
Report FOl"II #1 

S11111»le QAQC lab Date Top lotta Ars-,lc larf1a Chrmh11 Chl'Cllllhrll VI Total Copper lHd Zinc 
Numer ldantiffcatfon C... hllplad Dapch Depth Ill CJteXwelent) ChNaf1.11 

(ft\al> Cft'\lllal> 118/t1 1111/t■ llf/t1 -■It■ -■It■ llf/t■ -■It■ 118/kl 
--------- ·-------------- ---- -------- ----·--· -------- -------·- --------- ---·----- ------------ --------- ·----·--- --------- ---------

NIC1l FDUPE·MIC19A·01 CCA 01/1S/16 1.5 z.o 0.71 110 0.34 11 17 60 

MIC1A•01 CCA 01/15/16 1.5 z.o <0.1 250 o.z 7.1 5.0 50 

MIC1A·D2 CCA 01/15/16 3.5 4.0 cO. 1 200 o.z z.o , .. 30 

NIC1A·02 flU'E·NIC19A·02 CCA 01/15/16 J.5 4.0 <Cl. 1 250 0.2 2.1 ,., :so 

NKZA-01 CCA Ot/11/16 1.5 z.o c0.1 4' .. , 15 ,.o 711 

NQA•DJ CCA 01/13/16 ,.o 6.5 17 31 .. , ,., ,.o 1J 

NKlA·01 fDUP£·*2A·01 CC.I 11/13/16 1.5 z.o o.z 60 1' zo 5.Z 50 

MIC31•01 CCA D\/20/16 1 . .1 1.5 24.D <1 4.D as J.I 40 

Nal·OZ CCA 0t/Z0/16 , .. ,.s 2.9 25 25 JOO noa 2711 

*31•05 CCA 01/Z0/16 21.D 21,5 0.6J a 40 17 5 45 

MK41·01 CCA 01/22/16 ,.s z.o 120 220 11 <0.5 220 900- 410 

MK41•04 CCA 01/22/16 11.D 11.5 0.54 50 21 <I.S 16 , .. JO 

NIC41·06 CC.I 01/22/16 21.0 21.S 0.17 50 25 cl.S u , .. ]Q 

NK41·07 CCA 01/22/16 26.0 26.S O.JI ts ]Q <0.5 25 0.7 ·20 

IIKS1·01 CCA 01/20/16 1.5 z.o z., <1 ,.z 45 75 120 

NIC51·01 FDUH-NKt51 • D1 CCA 01/20/16 1.5 2.0 t.O <1 15 75 1711 140 

NIC51·03 CCA 01/20/86 6.0 6.5 0.66 ct 12 ss 120 75 



- - --------
,., . . -· -. . ··~··- i.. .i. . . .. " .,. . ,.~ .. :• .... ·,. ,:; .· .. .... ·, -~ ........... _ .. :, ....... ,.~ .. , ... -,.,, ... "•> ' ' 
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Pqe lo. 2 
05/14/19 

Table 4·1 
Southern Pacific Transportation empany (hyshore Yard) 

Soil Metals Analyses 
Report fora "1 

Sa.pl• UQC Lib Date Top Iott• Arsenic• lariua Cllraah• Chrailll VI Total Copper Lead Zinc 
IIUlmr Identification Code Sallpled Depth Depth Ill ClleQvalmt) Chraai111 

(ft\al) (ft\al) 1111/ta 1111/ka 1111/ta 1111/ka 1111/kl 1111/ka 1111/ka 1111/kl 

--------- --------------- ---- -------- -------- -------- ---------- --·------ --------- ------------ ---------- ------·-· ·-----·-- ---------

N1C51·06 CCA 01/20/16 21.0 21.5 1.0 13 35 4. 1 1.9 . 12 

N1C61·01 FIUNIC161•01 CC.A 01/21/16 1.5 2.0 12 20 11 75 130 90 

NK61•01 CCA 01/21/86 1.5 2.0 20 35 70 2S 6.9 so 

NIC61H>4 CCA 01/21/16 ,, .. 11.5 2.4 20 11 160 ,. 1 75 

NIC6l•OS CCA 01/21/16 16.1 16.5 2.9 7.6 Sl 11 S.7 40 

NIC6l-09 CCA 01/21/16 36.0 36.5 4.0 11 35 25 5.1 60 

1111C71·01 CCA 01/23/86 1.5 2.0 0.9 25 14 <O.S 12 J.I 20 

NIC7l-02 CC.A 11/23/16 3.5 4.0 1.2 <1 20 <0.5 l20 3800 1IOO 

NK71·09 CCA 11/23/16 36.1 36.s· 1.6 70 30 <O.S 25 5.2 30 

NKJIA-01 CCA 11/15/16 1.5 2.0 1.J 110 4.2 25 IOQ 148 

NKJIA-12 CCA 01/15/16 3.5 4.0 0.7 "° 55 4100 7IOO 2300 

NK91-01 CCA 06/12/16 1.5 z.e 11.5 51 11 13 12 33 

Nl&IZCZ-1) EPA-3050 CCA 08/1Z/86 11.0 11 .5 3.5 75 15 24 65 

MI05(2) EPA•3050 CCA Ol/12/86 6.0 6.5 50 75 ,aa ao 

NIOIA(2) EPA-3050 CCA Gl/12/86 3.5 4.0 140 90 1600 530 

.,-11 CCA 12/'19/I/S 1.5 2.1 0.49 40 4.5 <0.5 45 40 50 

.,.oz CCA 12/09/15 3.5 4.0 2.1 36 21 <0.5 25 20 180 

181-05 CCA ,Z/'19/15 16.11 16.5 0.16 50 60 <0.5 7.2 4.3 22 

\ 
., 
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table 4·1 
Southern Piclflc Tr-,.rt1ttan ~ (l1yahore Yenl) 

loi l Netala Andy■H 
l■port Fora 11 

Sanple QAQC Lib Date Top Iott• ArMnJc larha Chraaha ctlroaha YI Total Capper Leid Zinc 
till;llllber ldlntlffcatlori Coda 1-.,led Depth Deptll Ill C Nuavelent) ctlr0111h• 

(ft\NI) (ft\Nl) 1111/kl .. ,,. awta 111/tt ..,kl 11111/ka ..,q ..,q 
----·--·· --------------- ---- -------- •••••••• -------- ···--···- --------- -··--···· ·--~---····- --------- --------- ------·-· ··-------

M110·01 CC& 12/16/15 1.5 2.0 cO. 1 50 I.J <0.5 100 340 1500 

Nl10·03 CCA 12/16/85 ,.a 6.5 c0.1 z.o <0.5 c0.5 0.9 0.4 40 

.. ,0-01 CCA 12/16/85 26.0 26.5 <O. 1 20 12 <0.5 Z.5 0.7 1.2 

•tt-el1 CCA 12/11/15 1.S 2.0 :S.1 170 5.1 c0.5 9Z 15 75 

Ml11•0l CCA 12/tl/15 ,.o ,.s :S.5 60 :so <0,5 12 20 H 

M111·07 CCA 12/11/15 31.0 31.5 D.Zl 20 120 <O.S J.J 2.0 9.5 

NltZ-01 CCA 1Z/16/IS 1.5 Z.I. l.l7 JI 7.t c0.5 5.1 J.4 9.1 

Nl1Z·02 CCA 1?/16/15 J.5 , .. cl.I 15 7.4 <0.5 , .. 4.4 15 

N11Z·07 CCA 12/16/15 2,.0 26.5 <Cl.I 1J 25 <0.5 z.z 1.J ,.J 

NIZ-01 CCI. 12/09/15 1,0 1.5 o." 5S 12 4,5 SJO 550 IO 

NIZ·03 CCA 1Z/09/15 11.1 11.5 70 90 ,z c0.5 J40 750 170 

MIZ-06 CCA 12/09/85 26.0 26.5 ,., ,.s 20 c0.5 . . . 5.4 2.3 1:S 

NIJ-01 CCA IZ/10/15 . 1.0 1.5 J 24 5.1 <0.5 IS 50 45 

NIJ•04 CCA 12/10/15 16.0 16.5 5 ' 45 ;co.s 20 1., 55 

NIJ·11 CCA 12/10/85 51.0 51,5 o.u 50 4S c0,5 ,., 4.6 ZS 

"'4•01 CCA 12/11/15 1.5 2.0 2.2 J7 ZS ◄.5 llO 250 850 

Ml4..02 CC.A 12/11/15 2,5 J.I 7.0 110 17 c0,5 150 290 l30 

"84•13 CCA 12/11/85 56.0 56,5 8.62 :sJ JO <0,5 ,, 6 27 
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Table 4·1 
SowU..m Pacfffc TrMSpOrtatlon Coq,any (layshor• Yard> 

SOI l Metals Analyses 
Report Fora 11 

SMple QA.QC LIIID Date ,. lett• Arsenic larha Chrcaha Chraaha VI Total Cqiper Lead Zinc 
Nuaber ldentffication Ca s.pled lepth 8eplll Ill <Weuvalent) Chr•h• 

(ft'-l> (ft""8l) Ill/lei 111/ka 111/lcsl Ill/kl Ill/kl 1111/lcsl 111/Q 111/Q 

--------· --------------- ---- -------- -------- ------·- ··------- --------- ------·-- ------------ --------- --------- --------- --·------

. 
•5-01 CCA 12/11/15 1.5 2.0 3.3 65 2Z <0.5 530 275 660 

N85·03 CCA 12/11/IS 6.0 6.5 1.1 140 30 <0.5 550 5700 2200 

M15·11 CCA 12/11/15 46.0 46.5 0.51 120 35 <0.5 16 7.1 43 

N16·01 CCA 12/13/15 1.0 1.5 1.1 <1 45 <0.5 1000 4100 3400 

N16·02 CCA 12/13/15 3.5 4.0 2.0 20 15 <0.5 500 1lOO 7IO 

1116·11 CCA 12/13/IS 46.0 46.5 <0.1 100 ,., <0.5 6.4 2.] 30 

Nl6·12 CCA 12/13/85 51.0 51.5 1.1 70 50 <0.5 20 7.2 50 

M7·01 CCA 12/13/85 1.5 2.0 0.11 600 28 <0.5 600 16000 2500 

N17·03 CCA 12/13/85 6.0 6.5 1.4 170 7.2 <0.5 550 15G 390 

M7·0I w 12/1]/15 31.0 31.5 0.77 45 40 <0.5 ,, 9.7 50 

Ml·G1 w 12/13/85 1.5 2.0 0.33 17 1.2 <0.5 12 90 33 

..a-02 CCA 12/13/85 3.5 4.0 1.67 30 6.0 <0.5 20 95 50 

.... 09 CCA 12/13/85 36.0 36.5 2.0 25 20 <0.5 a J.4 :sa 

Nl9-01 CCA 12/17/85 1.5 2.0 <O. 1 <1 6.1 <0.5 1.0 <0.10 0.40 

Nl9-02 CCA- 12/17/85 3.5 4.0 <O. 1 15.0 21 <0.5 35 25 65 

Nl9-10 CCA 12/17/15 46.0 46.5 <0.1 19 9.7 <0.5 2.5 1.0 9.0 

NW-GIA FMft·IIC11A-01 CCA 01/15/16 1.5 2.0 <0.1 <1 10 100 17 800 

MW·DIA FDUPE·IC11A·02 CCA 01/15/116 3.5 4.0 <0.1 120 1.3 900 1400 290 
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GAGC Lab D•t• 
ldentlffcatl• Codll ...,LIIII 

I.D-04 

CCA 01/23/86 

CCA 01/23/86 

CCA 01/23/86 

CCA Ot/23/86 

: .. , .-:• 
I'.,,,.,,.,_ ,t,.. ••• · 1,,,~',•,,' 

Telu 4•1 

- ••• '"l .. 
u..,o1.-, .. :,1.C 

._ .. __ -.~-
::.:.:~~ ... - .. ..... · 

~hem Pacific Tr~t•U.• Clllllplftt ClapMra Yanb 
loll lletal-s -.lysH 

leport Fora t1 

Top Iott• Arawc 
D... Depth 

(,ft\al) (ft\910 Ill/kl 

D.O 

o.o 

o.o 

o.o 

0.0 

o.o 

D.O 

0.0 

1.4 

D 

1.7 

4.7 

...... 
111111111., 

17 

25 

12 

Chr•laa Chroalaa VI Tetal Copper 
It-I (Ne ... valent) Chr•h• 

111111/kt Ill/kt . 1111/kl 111111/Q 

14 

14 

17 

13 

c0,5 

c0.5 

5700 

50 

550 

120 

Lead 

111/q 

2900 

70 

1400 

400 

Zinc 

1700 

75 

590 

115 
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Table 4-1 
Southern Pacfffe Tr~rtatfan CCllllplr'I)' (lay9hora Yard> 

Soll Netala Anlllyaea 
Report FOl"II #1 

S11111»le QAQC lab Date Top lotta Ars-,lc larf1a Chrmh11 Chl'Cllllhrll VI Total Copper lHd Zinc 
Numer ldantiffcatfon C... hllplad Dapch Depth Ill CJteXwelent) ChNaf1.11 

(ft\al> Cft'\lllal> 118/t1 1111/t■ llf/t1 -■It■ -■It■ llf/t■ -■It■ 118/kl 
--------- ·-------------- ---- -------- ----·--· -------- -------·- --------- ---·----- ------------ --------- ·----·--- --------- ---------

NIC1l FDUPE·MIC19A·01 CCA 01/1S/16 1.5 z.o 0.71 110 0.34 11 17 60 

MIC1A•01 CCA 01/15/16 1.5 z.o <0.1 250 o.z 7.1 5.0 50 

MIC1A·D2 CCA 01/15/16 3.5 4.0 cO. 1 200 o.z z.o , .. 30 

NIC1A·02 flU'E·NIC19A·02 CCA 01/15/16 J.5 4.0 <Cl. 1 250 0.2 2.1 ,., :so 

NKZA-01 CCA Ot/11/16 1.5 z.o c0.1 4' .. , 15 ,.o 711 

NQA•DJ CCA 01/13/16 ,.o 6.5 17 31 .. , ,., ,.o 1J 

NKlA·01 fDUP£·*2A·01 CC.I 11/13/16 1.5 z.o o.z 60 1' zo 5.Z 50 

MIC31•01 CCA D\/20/16 1 . .1 1.5 24.D <1 4.D as J.I 40 

Nal·OZ CCA 0t/Z0/16 , .. ,.s 2.9 25 25 JOO noa 2711 

*31•05 CCA 01/Z0/16 21.D 21,5 0.6J a 40 17 5 45 

MK41·01 CCA 01/22/16 ,.s z.o 120 220 11 <0.5 220 900- 410 

MK41•04 CCA 01/22/16 11.D 11.5 0.54 50 21 <I.S 16 , .. JO 

NIC41·06 CC.I 01/22/16 21.0 21.S 0.17 50 25 cl.S u , .. ]Q 

NK41·07 CCA 01/22/16 26.0 26.S O.JI ts ]Q <0.5 25 0.7 ·20 

IIKS1·01 CCA 01/20/16 1.5 z.o z., <1 ,.z 45 75 120 

NIC51·01 FDUH-NKt51 • D1 CCA 01/20/16 1.5 2.0 t.O <1 15 75 1711 140 

NIC51·03 CCA 01/20/86 6.0 6.5 0.66 ct 12 ss 120 75 
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Table 4·1 
Southern Pacific Transportation empany (hyshore Yard) 

Soil Metals Analyses 
Report fora "1 

Sa.pl• UQC Lib Date Top Iott• Arsenic• lariua Cllraah• Chrailll VI Total Copper Lead Zinc 
IIUlmr Identification Code Sallpled Depth Depth Ill ClleQvalmt) Chraai111 

(ft\al) (ft\al) 1111/ta 1111/ka 1111/ta 1111/ka 1111/kl 1111/ka 1111/ka 1111/kl 

--------- --------------- ---- -------- -------- -------- ---------- --·------ --------- ------------ ---------- ------·-· ·-----·-- ---------

N1C51·06 CCA 01/20/16 21.0 21.5 1.0 13 35 4. 1 1.9 . 12 

N1C61·01 FIUNIC161•01 CC.A 01/21/16 1.5 2.0 12 20 11 75 130 90 

NK61•01 CCA 01/21/86 1.5 2.0 20 35 70 2S 6.9 so 

NIC61H>4 CCA 01/21/16 ,, .. 11.5 2.4 20 11 160 ,. 1 75 

NIC6l•OS CCA 01/21/16 16.1 16.5 2.9 7.6 Sl 11 S.7 40 

NIC6l-09 CCA 01/21/16 36.0 36.5 4.0 11 35 25 5.1 60 

1111C71·01 CCA 01/23/86 1.5 2.0 0.9 25 14 <O.S 12 J.I 20 

NIC7l-02 CC.A 11/23/16 3.5 4.0 1.2 <1 20 <0.5 l20 3800 1IOO 

NK71·09 CCA 11/23/16 36.1 36.s· 1.6 70 30 <O.S 25 5.2 30 

NKJIA-01 CCA 11/15/16 1.5 2.0 1.J 110 4.2 25 IOQ 148 

NKJIA-12 CCA 01/15/16 3.5 4.0 0.7 "° 55 4100 7IOO 2300 

NK91-01 CCA 06/12/16 1.5 z.e 11.5 51 11 13 12 33 

Nl&IZCZ-1) EPA-3050 CCA 08/1Z/86 11.0 11 .5 3.5 75 15 24 65 

MI05(2) EPA•3050 CCA Ol/12/86 6.0 6.5 50 75 ,aa ao 

NIOIA(2) EPA-3050 CCA Gl/12/86 3.5 4.0 140 90 1600 530 

.,-11 CCA 12/'19/I/S 1.5 2.1 0.49 40 4.5 <0.5 45 40 50 

.,.oz CCA 12/09/15 3.5 4.0 2.1 36 21 <0.5 25 20 180 

181-05 CCA ,Z/'19/15 16.11 16.5 0.16 50 60 <0.5 7.2 4.3 22 

\ 
., 
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table 4·1 
Southern Piclflc Tr-,.rt1ttan ~ (l1yahore Yenl) 

loi l Netala Andy■H 
l■port Fora 11 

Sanple QAQC Lib Date Top Iott• ArMnJc larha Chraaha ctlroaha YI Total Capper Leid Zinc 
till;llllber ldlntlffcatlori Coda 1-.,led Depth Deptll Ill C Nuavelent) ctlr0111h• 

(ft\NI) (ft\Nl) 1111/kl .. ,,. awta 111/tt ..,kl 11111/ka ..,q ..,q 
----·--·· --------------- ---- -------- •••••••• -------- ···--···- --------- -··--···· ·--~---····- --------- --------- ------·-· ··-------

M110·01 CC& 12/16/15 1.5 2.0 cO. 1 50 I.J <0.5 100 340 1500 

Nl10·03 CCA 12/16/85 ,.a 6.5 c0.1 z.o <0.5 c0.5 0.9 0.4 40 

.. ,0-01 CCA 12/16/85 26.0 26.5 <O. 1 20 12 <0.5 Z.5 0.7 1.2 

•tt-el1 CCA 12/11/15 1.S 2.0 :S.1 170 5.1 c0.5 9Z 15 75 

Ml11•0l CCA 12/tl/15 ,.o ,.s :S.5 60 :so <0,5 12 20 H 

M111·07 CCA 12/11/15 31.0 31.5 D.Zl 20 120 <O.S J.J 2.0 9.5 

NltZ-01 CCA 1Z/16/IS 1.5 Z.I. l.l7 JI 7.t c0.5 5.1 J.4 9.1 

Nl1Z·02 CCA 1?/16/15 J.5 , .. cl.I 15 7.4 <0.5 , .. 4.4 15 

N11Z·07 CCA 12/16/15 2,.0 26.5 <Cl.I 1J 25 <0.5 z.z 1.J ,.J 

NIZ-01 CCI. 12/09/15 1,0 1.5 o." 5S 12 4,5 SJO 550 IO 

NIZ·03 CCA 1Z/09/15 11.1 11.5 70 90 ,z c0.5 J40 750 170 

MIZ-06 CCA 12/09/85 26.0 26.5 ,., ,.s 20 c0.5 . . . 5.4 2.3 1:S 

NIJ-01 CCA IZ/10/15 . 1.0 1.5 J 24 5.1 <0.5 IS 50 45 

NIJ•04 CCA 12/10/15 16.0 16.5 5 ' 45 ;co.s 20 1., 55 

NIJ·11 CCA 12/10/85 51.0 51,5 o.u 50 4S c0,5 ,., 4.6 ZS 

"'4•01 CCA 12/11/15 1.5 2.0 2.2 J7 ZS ◄.5 llO 250 850 

Ml4..02 CC.A 12/11/15 2,5 J.I 7.0 110 17 c0,5 150 290 l30 

"84•13 CCA 12/11/85 56.0 56,5 8.62 :sJ JO <0,5 ,, 6 27 
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Table 4·1 
SowU..m Pacfffc TrMSpOrtatlon Coq,any (layshor• Yard> 

SOI l Metals Analyses 
Report Fora 11 

SMple QA.QC LIIID Date ,. lett• Arsenic larha Chrcaha Chraaha VI Total Cqiper Lead Zinc 
Nuaber ldentffication Ca s.pled lepth 8eplll Ill <Weuvalent) Chr•h• 

(ft'-l> (ft""8l) Ill/lei 111/ka 111/lcsl Ill/kl Ill/kl 1111/lcsl 111/Q 111/Q 

--------· --------------- ---- -------- -------- ------·- ··------- --------- ------·-- ------------ --------- --------- --------- --·------

. 
•5-01 CCA 12/11/15 1.5 2.0 3.3 65 2Z <0.5 530 275 660 

N85·03 CCA 12/11/IS 6.0 6.5 1.1 140 30 <0.5 550 5700 2200 

M15·11 CCA 12/11/15 46.0 46.5 0.51 120 35 <0.5 16 7.1 43 

N16·01 CCA 12/13/15 1.0 1.5 1.1 <1 45 <0.5 1000 4100 3400 

N16·02 CCA 12/13/15 3.5 4.0 2.0 20 15 <0.5 500 1lOO 7IO 

1116·11 CCA 12/13/IS 46.0 46.5 <0.1 100 ,., <0.5 6.4 2.] 30 

Nl6·12 CCA 12/13/85 51.0 51.5 1.1 70 50 <0.5 20 7.2 50 

M7·01 CCA 12/13/85 1.5 2.0 0.11 600 28 <0.5 600 16000 2500 

N17·03 CCA 12/13/85 6.0 6.5 1.4 170 7.2 <0.5 550 15G 390 

M7·0I w 12/1]/15 31.0 31.5 0.77 45 40 <0.5 ,, 9.7 50 

Ml·G1 w 12/13/85 1.5 2.0 0.33 17 1.2 <0.5 12 90 33 

..a-02 CCA 12/13/85 3.5 4.0 1.67 30 6.0 <0.5 20 95 50 

.... 09 CCA 12/13/85 36.0 36.5 2.0 25 20 <0.5 a J.4 :sa 

Nl9-01 CCA 12/17/85 1.5 2.0 <O. 1 <1 6.1 <0.5 1.0 <0.10 0.40 

Nl9-02 CCA- 12/17/85 3.5 4.0 <O. 1 15.0 21 <0.5 35 25 65 

Nl9-10 CCA 12/17/15 46.0 46.5 <0.1 19 9.7 <0.5 2.5 1.0 9.0 

NW-GIA FMft·IIC11A-01 CCA 01/15/16 1.5 2.0 <0.1 <1 10 100 17 800 

MW·DIA FDUPE·IC11A·02 CCA 01/15/116 3.5 4.0 <0.1 120 1.3 900 1400 290 
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Top Iott• Arawc 
D... Depth 

(,ft\al) (ft\910 Ill/kl 

D.O 

o.o 

o.o 

o.o 

0.0 

o.o 

D.O 
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111111111., 

17 

25 

12 

Chr•laa Chroalaa VI Tetal Copper 
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111111/kt Ill/kt . 1111/kl 111111/Q 
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Lead 
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70 
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Zinc 

1700 

75 
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Table 4·2 
Southern Pacific Transportation COllplAV Clavshor• Yard) 

Soils Organics Analyses 
Report Fera t 1 

SMple Test QAQC Lab Date lermne lroaodicllloro· lraofor11 lrcaD- Carbontetr•· Chloro• Chloro· 2·Chloroethyl• Chlorofoni Chloraatllane 
llulber Method Identification Code Saapled •thane •thane chloride benz .. ethane vi~l ether 

Ul/lc:11 ua/k1 ua/ka Ullka ue/kl ua/ka ua/ka ua/lta ua/ka Ullk1 
---·---·---... · · ·-- · -- -- ------·-------- ---- -------- --------- -------------- -------·- --------- ··-·-·------ ------·-- --------- ---------·---- --- -- ----- -- ------- ----

MIC01A·01 601\602 CCA 01/15/86 <1.0 <1.0 <2.0 <1.0 <1 .0 <1.D <1.0 <10.0 <1.0 <Z.O 

MIC01A•OZ 601\602 CCA 01/15/86 <1.0 <2.0 <1.0 <1.D <1.0 <1.8 <10.0 <1.0 <Z.O 

IIC02A•01 601\602 CCA 01/13/86 <1.0 <1.0 <2.0 <1.0 <1 . 11 <1.0 <1.0 <10.0 <1.0 <2.0 

l&'.02A·03 601\602 CCA 01/13/86 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1110.0 <1.0 <2.0 

NIC02A•01 601\602 FOUPE ·NIC3A•01 CCA 01/13/86 <1,0 <1.U <2.0 <1,0 <1,0 <1.0 <1.0 <5 <1.0 <2.0 

MIC031•01 601\602 CCA 01/21/86 <1.0 <1,1 <2,0 <1.0 <1,0 <1,0 <1.0 <5 <1.0 <2.0 

IIC031·D2 601\602 CCA 01/20/16 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <5 <1.0 <2.0 

IICOll-05 601\60Z CCA 01/20/86 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <5 <1.0 <2.1 

IIC041·01 601\602 CCA 01/22/86 <1.0 <1.0 <2.0 <1,0 <1.0 <1.0 <1.0 <5 <t."o <Z.O 

IIC041·04 601\602 CCA 01/22/86 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <5 <1.0 <2.0 

MIC041·06 601\602 CCA 01/22/86 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <5 <1.0 <2.1 

11C041·07 601\602 CCA 01/22/86 <1.0 <1.0 <2.0 <1.0 <1.1 <1.0 <1.0 <5 <1.0 <2.0 

NKGSa-01 611\602 CCA 01/29/16 <1.0 <1.0 <2.0 <1.0 <1.Q <1.0 <1.1 <5 <1.0 <2.0 

N1C051·11 601\602 FDUPE·NK151•01 CCA 01/20/16 <1.1 <1.0 <2.0 <1.0 <1,0 <1.0 <1 .0 <5 <1.0 <Z,I 

NKOSl·ll 601\602 CCA 01/20/16 <1.0 <1.0 <2,0 <1,0 <1.0 <1.0 <1.0 <5 <1 .0 <Z.O 

11C051•06 601\602 CCA 01/20/86 <1.0 <1.0 <2.0 <1.0 <1.0 <1 .0 <1 .0 <5 <1.0 <2.0 

NK061·01 601\602 FDUPE MIC161·01 CCA 01/21/86 <1,8 <1.0 <2.0 <1.0 <1 .0 <1.0 <1 .0 <5 <1.0 <2.0 

\ ' / 
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Table 4·Z 
SOlltllem Pacific Tranaportetlon c~ C~ Yan!> 

Sol ls Ortamc• Analya• 
leport fona I 1 

••• T•t QAQC Lab Dete ·-- lroaodfdller•• lrOIIDfOl'II .,...,. C■rbont•tra• Clllore- Chl....- Z·Cllloroethyl• Clllorofora ChloraMtllane 
-....r Method 1-dentificatlon Coda 1 .. led ..ci..ne •thane. chloride t.-,une •thane vinw-l ether 

Ullk1 ..., .... ualka Ul/kl Ill/kl "9/kl "9/kl "9/t1 "9/kl Ullk1 
----------· ---------- ·-----------·-· • ••• ----·-·· --------- ---------··--- ·------·-- --------- ------------ --------- ····--·-· -·------·---·- ---------· ·········-·--

NIC061•01 601\602 CCA 01/21/16 <1.0 <1.0 <Z.O <1.0 <1.0 <1.0 <1.0 <S <1.0 <2.0 

MK061·04 601\602 CCA 01/21/16 <1.0 <.1.0 <2.0 <1.0 <1.0 <1.0 <1.0 cS <1.0 <Z.O 

t«061·05 601\612 CCA 01/21/16 <1.0 <1.0 <2.0 <1.0 <1.0 <1.D <1.D <S <1.D <2.0 

NIC061•09 601\602 CCA 01/21/16 <1.0 <1.0 <2.0 <1.0 <1.D <1.0 <I.D <S <1.0 <2.0 

t«071·01 601\602 CCA 01/23/16 <1.1 -c1.a <2.0 <C1.0 ct.a ct.a <1.0 c5 <1.0 <Z.O 

t«071·12 601\602 CCA 01/23/16 .o <1.0 <2.0 <1.0 <1.0 <1.0 <1.D <5 <1.D <Z.O 

.071-09 601\60Z CCA 01/23/16 <1.1 <1.1 <Z.D <1.0 <1.0 <1.0 <1.0 <S <1.0 <2.0 

NICOM-01 601\602 CCA 01/15/16 <1.0 <1.0 <Z.O <1.0 <1.0 <1.0 <1.0 cS <1.0 <2.0 

NICOM-02 601\602 CCA 01/15/16 <1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 cS <1.0 <Z.a 

IIC091·0Z I010\IOZO CCA 06/12/16 <O. 1 <0.1 cO.Z 4.1 <O. 1 <0.1 4.1 <1.0 <0.1 <2.0 

NIC11A·01 601\602 FIQIE llillA·01 CCA 0\/15/16 <1.D <1.0 <Z.1 <1.0 <I.O <1.0 <1.0 c5 <1.0 <2.0 

NICIIA-02 601\602 FDUPE NdA·OZ CCA 01/15/16 -c1.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 c5 <1.0 <2.0 

l«IA·Ot 601\602 fMIPl•Nl:19A·01 CCA 11/15/16 d.O <1.0 <Z.I <1.0 <1.0 <1.1 <1.0 c5 <1.0 <Z.O 

1«1A·02 601\602 FDLN•NIC19A·02 CCA 0t/15/8' <1.0 <1.0 <Z.I <I.O ,,.o "''·' <1.0 <5 <1.0 <2.0 

Nl2·04 CCA IZ/09/15 

N12·06 CCA 12/09/15 

Nal-01 CCA 12/10/15 

1111·02 CCA 12/\l/15 

\ 
., 
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Table 4·2 (cont) 

SOWtllern Pacific TrlNportatfan c~ Clayahore Yard) 

• Soil• Ortanfc. ANlys• 
leport FOl'II I 2 

Seaple Tnt uac .. ,. Dtbr'Gllachloro· 1,2-tfchtoro· 1,J•Diclller•• 1,4-Dic:Mon- 1,1-Dfdltoro• 1,Z·Dfchlore• 1,1•11c:hloro• tr.,.·1,2•Df· 1,2-Dtchloro· 
lll.lllber Method ldantfflcation lapled •thane benaene NIIZIM benzMW •tllana odlene ethane chloroet...,_ prcipane 

utlk1 Ml/kl wt/kt utlkt WI/kt WI/kt 1111kt WI/kt ut/kt 
-------·--· -----··--· --------· ----·- -------- -------------- ------------· --------·---- -----------·- ------------- ------------- ------------- ------------· ---------·-·· 

NIC01l·01 6(t1\602 01/15/16 <1.0 <1.0 <1.0 <1.0 c1.0 <1.0 <1.0 <1.0 <1.0 

tlCOtA•02 601\602 01/15/16 <1.0 c1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 c1.0 

NK02l·01 601\602 01/13/16 c1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 ct.O 

1«02l·03 601\602 01/13/86 <1.0 <1.0 <1.0 <1.0 c1.0 <1.0 c1.0 <1.0 <1.0 

NIC02A·01 601\602 FDUPE·NICJA·01 01/13/16 <1.0 <1.0 <1.0 <1.0 <1.0 c1,D <1.0 <1.0 <1.0 

NICDll·O, 601\602 01/20/16 <1.t <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

l«OJl-02 601\602 01/18/16 c1.0 <1.t <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

NKOJl-05 601\60Z 01/20/16 <1.0 <1.t <1.0 ct.I <1.0 <1.0 <1.0 <1.0 <1.0 

..:048-01 611\60Z 01/22/16 <1.1 <1.0 ct.I <1.D <1.0 <1.0 <1.D <1.0 <1.0 

MIC041•04 601\602 01/22/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

-041-06 601\602 0\/22/16 <1.D <1.0 ct.o <1.0 <1.0 <1.0 <1.D <1.0 <1.D 

NIC041•07 601\602 Dl/22116 <1.0 <1.0 <1.0 <1.D <1.D <1.0 <1.0 <1.1 <1.0 

NICOSl•D1 601\602 01/20/16 <1.0 ct.I <1.D <1.0 .<1.0 c1.0 <1.0 <1.0 c1.0 

NIC051·01 601\602 fDUPE-..:151·01 01/20/16 <1.0 <1.1 <1.0 <1.0 <1.8 <1.0 <1,0 c1.0 <1.D 

NIC051·0J 601\60Z 01/20/16 <1.0 <1.8 <1.0 <1.t <1.0 <1.0 <t,D <1.0 <1.0 

NIC051·06 601\602 01/20/16 c1.0 <1.D <1,0 <1,0 <1.0 <1.0 <1.0 <1.0 <1.0 

Nlt06a·01 ,601\'82 IDUPE IC168·01 01/21/16 <1.D <1.0 c\.O <1.0 <1,0 <1.1 <1,0 <1.D <1.0 

., 
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Saple 
MUllber 

N1C061·01 

IIC861•04 

IIC061-05 

IIC061·09 

IIC071-01 

NKl71·02 

IIC0711-Cl9 

NKOIA-01 

NKOIA•02 

NICC191•02 

IIC11A·01 

IIC18A·02 

IICIA-01 

IIC1A•02 

N12·04 

..Z-06 

Nl3·01 

MU-02 

Table 4-2 (cont) 
Southem Pacific Transportation CClll)llnV Claysilore Yard) 

Soila Organics Analyses 
•eport fo,.. I 2 

Teat QAQC late DiWcaDdlloro- 1,2-Diehloro- 1,3-Dichloro· 1,4-Dldlloro· 1,1-Dlchloro• 1,2-licllloro• 1,1-Didllore· trana-1,2-Di· 1,2-lidilero· 
Nechod ldlntffication Salpled •thane benzene beraena llanzene ethane ethane ethene dlloroett.le ,r..-. 

1111kt Ullkl I.II/kl I.II/kl Ul/ka 1.11/Q Ul/ta Ill/kl Ul/kv 

601\602 01/21/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 ,c;1.0 <1.0 <1.0 

601\602 01/21/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

601\602 01/21/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

601\602 01/21/86 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

601\602 01/23/86 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

601\602 11/23/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

601\602 11/23/86 <1.0 <1.0 <1.0 <1.0 <1.0 <1.1 <1.0 <1.0 <1.1 

601\602 11/15/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

601\602 01/15/86 <1.0 <1.0 <1,0 <1.0 <1.0 <1.0 <1.D <1,0 ~1.1 

I010\I020 06/12/16 <O. 1 <O. 1 <O. 1 ~-1 <O. 1 <O. 1 <0.1 <O. 1 <O.' 

601\602 FIIUPE NWM-81 11/15/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1,0 <1.0 <1.0 

601\602 FDUPE NKIA-02 01/15/16 <1.0 <1.0 <1.0 <1.0 <1.1 <1.0 <1.0 <1.0 <1.0 

601\602 FIIUPE•IIC19A·01 01/15/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.1 <1.0 

601\602 FDUPE·IIC19A·02 01/15/16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.1 

12/09/85 

12/09/85 

12/10/85 

12/13/15 

,, ,,. '1 ! 
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s.ipl• 
lhllber 
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Test 
Method 

QMC Dat• 
lcllntiflcatlon Saq,led 

tZ/17/15 

.. . .__ ....... 

1abl• 4·2 (cant) 

SMhertl Pacl.flc k'aMportati• CC1!i1PMY Clayshore Yard) 
lo,U,a Orp!\lca Analyua 

a.port,.,., z 

Dlbra:idlloro- 1,2-Dlchloro· 1,3-Dlchloro· 1,4-Dtchloro· 1, 1·DJchloro• 1,Z·Dichloro- 1, 1·Dlchloro· tr.,.•1,2·DI· 1,2-Dlchloro· 
•thane a.nz.. blnzena ..,.._.. • eth- ethaN ethene dlloroethene propane • 
WI/ta ua/kt ualka ug/lc1 Ul/kl WIik.a Ullta 111/ka ut/kt 

' I 



--···-·-- .. -
--···· · ii -~·· . . ... 

.............. ... ___ ,_. .:...--..... - .. ... :...--: ... -.... , .. . .. 
Page lo. 1 
05/14/89 

Table 4-2 (cont) 
Souttlen1 Pacific Transportatien ~ Clayahore Yard) 

Soils Organics Analyses 
Report Fora I 3 

Sllllple Test QMC Date cfa-1,3 Dlchloro- tr11Nl·1,3-Dichlore· Etllyl Nedlyl_. 1,1,2,2-Tetra- Tetradal....- Toliaw 1,1,1-Tri- 1,1,2-Tri· 
lkllber NetlloGI ktantification 5allpled pr~l- pr~L- lenZene chloride di leroedlane •dlyl- dllaroedlane dlloreethaM 

Ullkl lillllkl ua/kt Ullkt IJl/t1 Ullkl ug/q Ullkl IJI/Q 

----------- ---------- ---···-------·· -------- ----------------- ------------·------ --------· ------ - --- -·------------ ---------- - - ------·-· ----- ---- · - - - -- • • J •- -· --

NIC01A-01 601\602 01/15/16 <1.0 <1.0 <1.0 <10 <5.0 <1.0 94 <1.0 <1.0 

NIC01A-02 601\602 01/15/86 <1.0 <1,0 <1.0 <10 <5.0 <1,0 13 <1,0 <1.0 

•02A-01 601\602 01/13/16 <1.0 <1.0 <1.0 <10 <5,0 <1,0 79 <1.0 <1.0 

IIC02A·03 601\602 01/13/16 <1.0 <1.0 <1.0 <10 <5.0 <1.0 65 <1.1 

IIC02A•01 601\602 FDUP£•111C5A• ll1 01/13/16 <1.0 <1.0 <1.0 <5.0 <5.11 <1.1 170 <1.0 <1.0 

IICOJl-01 601\602 01/20/16 <1.0 <1.1 <1.0 <5.0 <5.0 <1.1 140 <1.0 <1·.0 

IICOJl-02 601\612 01/20/16 <1.0 <1.0 <1.0 <5.0 <5.0 <1.0 2.0 <1.0 <1.1 

NIC031·05 601\602 01/20/86 <1.0 <1.0 <1.0 <5.0 <5.0 <1.0 45 <I.O <1.0 

NIC041·D1 601\602 01/22/16 <1.0 <1.0 <1.0 <5.0 <5.D <1.0 <2.0 <1.0 <1.D 

mKl-04 601\602 01/22/16 <1.0 <1.0 <1.0 <5.0 <5.0 <1.0 <2.0 <1.0 <1.0 

IC048•06 601\602 01/22/16 <1.0 <1,1 <1.0 <5.0 <5.0 <1.0 3.9 <1.0 <1.0 

Nd41-17 601\602 01/22/16 <1.0 <1.0 <1.1 <5.0 <5.0 <1.0 <2.0 <1.0 <1.0 

ICOSl-11 601\602 01/20/86 <1 .I <1.D <1.1 <5.0 <5.1 <1.0 <2.0 <1.0 <1.1 

IIC051·01 601\602 FIUIE·IIC151•01 01/28/16 <1.0 <1.0 <1.1 <5.1 <5.8 <1.0 22 <1.0 <1.0 

IICOSl•03 601\602 01/20/16 <1.0 <1.0 <1,0 <5.0 <5.0 <1.0 2.4 <1.0 <1,0 

11C051·06 601\602 01/20/16 <1.0 <1.0 <1.0 <5,0 <5.0 <1,0 2. 1 <1,0 <1.0 

*961-01 611\602 f8'ft NIC161Hl1 01/21/16 <1.0 <1.0 2.0 <5.0 <5.0 <1.0 100 <1,11 <1.1 

,. 

' 
: , 
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Table 4•2 (cent) 
Southern Pacific TraneportatlM CIIIIIPMr Clavshor• Tard> 

Sol la Oraenlcs Analvs• 
leport fora t J 

Saple Tnt QAQC Date cla·l,J Dlchloro• tr.,.·1,J-Dlehloro· Ethyl Methyl.,.. 1, 1 ,Z,Z·Tetra- Tetradlloro- Toh•ne 1,1,1·Trl· 1, 1,Z•Trl• 
Nllllbar Method Identification SMpled prOPrlene proprl.,. lanzene chlort• chloroedl- etllyl- chloroethane chloroethane 

utlkl utlkl • ...,kl Ullkl 111/lt1 Ullkl Ullka Ul/kl Ullk1 
............ ····------ --------------- ·······- ·-·-·········-··· ·---·-······-······ ••••••••••••••••••• ······--······ --------···· ·····-··· •••••••••••• ········----

Mli:068•01 681\602 01/21/16 <1.0 <1.1 <1.0 <5.1 <2.0 <1.0 65 1.J <1.D 

MIC061·04 601\602 01/21/86 <1.0 <1.0 <1.0 <5.0 <5.0 <1.0 <2.0 <1.0 <1.D 

NIC061·05 601\602 01/21/86 <1.0 <1.0 <1.0 <5.0 <5.0 <1.0 37 <1.0 <1.0 

MIC061•09 601\602 01/21/16 <1.0 <1.0 <1.0 <5.0 <5.0 <1.0 57 <1.0 <1.0 

JC071•01 601\602 01/23/16 <t.O <1.D <1.0 <5.0 <5.0 <1.0 <Z.O <1.0 <1.0 

IIC071·02 601\602 01/23/16 <1.0 <1.0 <1.0 c5.0 <5.0 <1.0 \ 11 \ <1.0 <1;0 

IIC071·09 601\602 01/ZJ/16 <1.CI <1.1 <1.1 <5.G cs.a <1.0 <Z.O <1.0 <1.D 

MlOM·C11 601\602 01/15/16 <1.0 <1.0 <1.0 <5,0 <5.1 4.0 ~ <1.0 <1.0 

NICOIIA·l2 601\60Z 01/15/16 <1.0 <1.D <1.0 <5.0 c5.0 ~ 12 <1.D c1.0 

Mli:191·02 I01D\8020 06/12/16 <0.1 <0.1 <O. 1 <10 <D.5 <0.5 J.5 <0.1 <D.1 

NIC1M·01 601\602 fDUPE NWIIA-01 01/15/16 <1.0 <1.0 <1.1 <5.0 <5.0 1.7 64 <1.0 <1.t 

NIC1M·OZ 601\602 FDW»E NdA·02 01/15/16 <1.0 <1.0 ct.a cS.0 c5.0 6.4 150 <1.0 <1.1 

MK1A·01 601\602 FDUPE·NIC19A·01 01/15/16 <1.0 <1,0 <1.0 <5.0 <5.0 <1.0 44 ct.0 <1-.0 

IIC1A•02 601\602 FDl.ft·NIC19A•l2 H/Hi/16 ct.0 <1.0 <1.1 <5.0 <5.0 <1.0 2JO <1.0 <1.0 

11112-04 12/09/15 

Nl2·06 12/09/IS 

Nll•01 1Z/10/15 

Nl8·02 12/13/IS 

' 
., 
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fable 4-2 (cent) 
leuthem Pacfflc lr-,.rtatfan c-.,.nv (lapllore Yerd) 

Salls Drpnin Anetysn 
Report fera I 4 

Saq,le Tnt QAQC Date Jrldl-lwo- Trk:h-&•ro- Vinyl Tetat T•t•l Petrol-
Niatler Method Identification s..paec, ethyl.,. fh., .... tt.. Chh,ride xv,- llydrocorb:N 

uefltt U8/k1 ut/lcl ue/ltt -.!kl 
------·-··- --···----- -----------···· ··------ ---------- ---------·-- --------- ----··--- --------------~ 

NIC01A-01 601\602 01/15/16 <1.0 <1.0 <1.0 <1.0 

MK01A·02 601\602 01/15/86 <1.0 <1.0 <1.0 -c1.0 

NICOZA-01 601\602 01/1]/16 <1.0 <1.0 -c1.o <1.Q 

MKOZA-0] 601\602 01/1]/16 <1.0 <1.0 <1.0 <1.0 

NICOZA-01 601\602 FDUPE-MK3A•01 01/13/16 <10.0 -c1.0 <1.0 <1r0 

NICO.Jl-01 601\602 11/20/16 <1.0 <1.0 <1.8 1.z 

NIC031·02 601\602 01/20/86 <1,0 <1.0 <1.0 <I.I 

NKOJl-05 601\602 81/20/16 <1.0 <I.I <1.t t.Z 

IIC041·0.1 601\602 81/ZZ/16 <1.1 <1.0 <1.1 <1.0 

NIC041·04 601\602 01/ZZ/16 <1.t <1.0 c1.o <1.1 

NK041-06 601\602 01/W86 c1.0 <1.0 <1,1 , .. 
Nl041-07 601\602 01/22/16 c1.0 <1.0 <1.0 c1.0 

NIC051·01 601\602 01/20/16 <1.0 <1.0 <1.0 1.1 

NIC05J-01 601\602 fDUflE·MIC151-01 01/20/16 <1.0 <1.0 <1.0 14 

MK051-0J 601\602 01/20/16 ct.o -c1,0 <1.0 ,., 
IIC051-06 601\602 01/Z0/16 ct.O <1.0 <1.0 • 1.2 

.o6&·01 601\602 FDUPE NIC161·01 01/21/8' <1,0 <1.0 <1.0 21 

' 
., 
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Table 4·2 (cont) 
Southern Pacific Tranaportatfon COIIPlftV (layshore Yard> 

Soi la Orpnlca Analyses 
leport fOl'II # 4 

Sall)l• Test QMC Date Trlchloro· Trfchloro- Vinyl Total Total Petroleua 
Mumer Method I dent ff i caitian Sallpled ethyl- fluorwthane Chloride Xylerw llydrocarbuns 

111/ltll ug/q usalkll U11k11 118/ka 

----------- -- -------- --------------- -------- -· -------- ----·--···-· --- · -----· ---- · ···· -- -·-··--·--·--

-068-01 601\602 01/21/86 <1.0 <1.0 <1.0 1.0 

*068·04 601\602 01/21/86 <1.0 <1.0 <1.0 ,<1.0 

•061-0S 601\602 01/21/86 <1.0 <1.0 <1.0 a.0 

*061·09 601\602 01/21/86 <1.0 <1.0 <1.0 1.0 

•011-01 601\602 01/23/86 <1.0 <1.0 <1.8 <1.0 

•011-oz 601\602 01/23/86 <1.0 <1.0 <1.0 5.0 

*071•09 601\602 01/23/16 <1.0 <1.0 c1.o <1.0 

NKOIA-01 601\602 01/15/16 <1.1 <1.0 <1.0 <1.0 

MKOIA·OZ 601\602 01/15/16 <1.0 <1.0 <1.0 <1,0 

MK091·0Z I010\I020 06/12/86 <0.5 <O. 1 <0.1 1.5 

*18A-01 601\602 FDUPE NW8A·01 01/15/16 <1.0 <1.0 <1.0 <1.0 

*1BA·OZ 601\602 FDUPE NKM·OZ 01/15/86 <1.0 <1.0 <1.0 <1,0 

NIC1A·01 601\602 FDUIE·NIC19A·01 01/15/86 <1.0 <1.0 <1.0 1., 

NIC1A·OZ 601\602 FDUIE·NIC19A·G2 a,,;s,86 <1.1 <1.0 <1.0 <1.0 

•Z-04 12/09/15 1 

1112-06 1Z/09/15 1.2 

N13·01 12/10/15 11000 

1118-02 1Z/13/15 t2) 

' 
., 
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Table 4-3 
Southern Pacific Transportation Cclllpany (layshore Yard) 

GrOUld water Metals Analyses 
Report Fora 11 

SMple QAQC Lab Date Arsenic larha Total Copper ~ead Zinc 
Numer Identification Code Saq,led Chroaha 

119/l 119/l 1111/l • 119/l 1111/l 119/l 

-·-----·· ------------·-· ---- -------- ·-------- --------- ----·---- ···---·-- ~---···-· ---------

NK·01A ct.A 04/24/86 0.01 <O. 1 <0.005 0.01 <0.005 0.06 

MK•01A SEQ 02/24/19 <0.01 0.27 <0.005 <0.01 <0.005 0.054 

MK·02A CCA 04/22/86 0.07 <0.1 <0.005 <0.040 <0.005 <0.040 

NIC·0ZA FIKJPE·MaZ·A CCA '4/22/86 0.11 <0.1 <0.005 <0.040 <0.005 <0.040 

MIC·02A SEQ 03/01/19 <0.01 0.13 <0.005 <0.01 <0.005 0.06 

NIC•031 CCA 04/22/86 <0.005 0.2 <0.005 <0.040 <0.005 <0.040 

Nl:·04A CCA 04/22/86 <0.005 <O. 1 <0.005 <0.040 <0.005 <0.040 

•-04■ Ct.A 04/22/86 <0.005 <O. 1 <0.005 <0.040 <0.005 <0.040 

N&::·05A CCA 04/22/86 0.020 <0.1 <0.005 <0.040 <0.005 <0.040 

NK·OSI CCA 04/22/16 <0.005 <0.1 <0.005 <0.040 <0.005 <0.040 

MIC·D6A CCA 04/23/86 0.028 0. 1 0.010 <0.040 <0.005 <0.040 

MIM16A SEQ 03/01/89 0.023 0.16 <0.005 <0.01 0.013 0.042 

NIC-068 CCA 04/21/86 <0.005 o.z 0.01 <0.040 <0.005 <0.040 

NIC•061 FDUPE Nlc-161 CCA, 04/21/16 <0.005 <O. 1 <0.01 <0.040 <0.005 0.06 

NK·061 S£Q 13/01/89 <0.01 0.11 0.012 <0.01 <0.005 0.086 

MK·07A CCA t4/'l4/86 <0.005 <0.1 <0.005 <0.040 0.04 0.05 

NIC•07A SEQ 02/15/89 <0.01 0.13 <G.005 <0.01 <0.005 o.oa 

' 
· / 



~ ·•- ..... '·········••" •·:-........ .,.;,,_.,.•,.1 
••,• ;• 

•-.!1".-.1,.,.,,: 

Page llo. 2 
05/14/89 

Table 4-3 
Southern Pacific Traneportetlan Ccaapany (layahore Yard) 

Grcuid Weter Metals Analys" 
a.pert fora II 

Saple QAQC Leb late Ar..,lc lerit.11 Total Copper LHd Zinc 
llllllber ldentfffcatlan Codi lapled Chr•h• 

111/L 111/l 11111/l 111/l ..,, 111/l ·-. -- .... ·- --------------· ---- -------- --------- --------- ----·-··· ········- --------- -·-··----

NIC•071 CCA 04/21/16 <O.D05 c0.1 c0.005 c0.040 0.055 0.05 

NIC•071 SECI 02/1S/59 <0.01 0.36 cO.D05 <0.01 c0.005 0.026 

NIC·OM CCA 04/24/16 c0.005 <D.1 D.009 0.07 cO.D05 1.1 

NIC·OM SEQ 02/21/19 c0.01 0.042 c0.005 0.024 c0.005 0.7. 

NIC·09A CCA 06/19/16 c0.005 c0.1 c0.005 c0.040 c0.005 0.06 

NK·09A HQ OJ/QS/19 c0.01 D.1'1 c0.005 <0.01 c0.005 0.044 

NIC·091 CCA 16/19/16 4.005 cD.1 <0.005 c0.040 c0.005 0.09 

MIC·091 SEQ OJ/05/19 c0.01 o. 1:S <0.005 c0.01 <0.005 O.OJI 

MIC·091 FDUPE MIC·191 SEQ Ol/05/19 c0.01 0.14 o. 11 c0.c11 <0.005 0.046 

111-011 CCA 04/24/16 <0.005 o., 0.008 o.oz c0.005 0.06 

NY·011 SEQ OZ/24/19 c0.01 Cl.SI c0.005 c0.01 0.11 o.o:s, 

NY·021 CCA 04/12/16 ct.GOS 0.1 c0.005 c0,040 c0.005 c0.040 

111-021 SEQ GJ/01/19 c0.01 o. 11 0.02' 0.019 co.DOS 0.041 

NY·OlA CCA 04/22/16 c0.005 co., c0.005 c0.040 ◄0.005 ct.040 

111·04A CCA 04/ZZ/16 0.021 co., c0.005 c0.040 co.DOS C0.040 

NW·05A CCA 04/17/16 c0.005 0.2 O.OJ6 c0.040 0.011 c0.040 

11,1•051 CCA 04/17/16 c0.005 0.2 o.m c0.040 . o.mo c0.040 

IIH)6A CCA 04/17/86 c0.005 co. 1 cO.OOS c0.040 c0.005 c0.040 
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Table 4•3 
Southern Pacific Tr-anaportetion ~ (hySbore Y•rd> 

GrCU1d water- Net•ls Analyses 
Report Fora,, 

s •• QMlC Lab Date Ar-senlc lwh• Total Copper- Lead Zinc 
lllulber Identification Code Sapled CllrCllli'8 ....,, 111/l aa/l ....,, 111/l 111/l 
............ ................ ---- ·-·----- --------- ····-··-· ······--- ----~--~- ········- --······-

... 068 CCA 04/17/86 <0.005 <O. 1 0.009 <0.040 <0.005 <0.040 

_,·07A CCA 04/17116 <0.005 0.3 <0.005 0.09 0.46 0.12 

NW·OIA CCA 04/17/16 <0.005 <8.1 <8.005 <0.040 <0.005 <0.048 

NW•DIA lllFJL\PRiSERVED CCA Ol/12/16 0.021 0.17 0.23 4.1 12 24 

fll·DIA FILT\PIESEl11£D CCA U/12/16 0.049 0.092 ,.z 

fll·OU CCA 04/17/16 <0.005 <0.1 <0.005 <0.040 <0.005 <0.040 

tll·09A CCA 04/23/86 <0.005 0.2 <0.005 <0.040 ·<0.005 <0.040 

fll·091 CCA 04/23/16 <0.005 0.2 <0.005 <0.048 <O.IOS <0.040 

... ,QA CCA 04/21/16 0.04 <O. 1 <0.005 O.D5 0.816 0.115 

fll·10A SEQ 02/17/19 0.047 0.11 <0.005 <O.Ot <0.805 0.041 

NW·1CII CCA 04/21/16 <0.005 <O. I <0.005 <0.840 <O.DGS 0.116 

... 1. SEQ 03/01/19 <0.01 0.12 <0.005 <0,01 c0,005 0.OJI 

.,_11A CCA 04/23/16 0.061 0.2 0.01 <0.040 <0.005 c0.040 

..,._11A FOi.ft· t11·111A CCA 84/21/16 0.069 -c0.005 <0.4 <0.005 <0.040 

NW-111 CCA 04/Zl/16 c0.005 <O. 1 0.01 <0.040 c0.005 <0.040 

111-111 SEQ 03/03/19 <0.01 0.63 <0.005 <0.01 O.Ut 8.045 

NW-121 CCA 04/24/16 <0.005 4.1 <0.005 0.01 <0.005 0.07 

.,.,21 SEQ OZ/Z1/a9 <0.01 O.Z7 0.009 c0.01. <0.005 0.066 

. 1 
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TaDle 4·1 
Sololthem Pacific Tr.-.portati.n CCllllpllnY (layshon Yard) 

Grelftd water Netala Analyna 
.. port Fora 1111 

Sallple QAQC Lab Date Arsenic larh• Total Copper Lud Zinc ..... 1.dantificatlan Code l1111pled Chr011h11 
111/l 119/l 111111/l • 111111/ l 111111/l 111111/ l .... -- ..... ----····---···· •••• ·-·-·--- --·-··--- ---·--·-- -----~--- -------·- -------·· ----··---

MY·13A CCA 04/21/16 c0.005 c0.010 O.Ol c0.040 c0.005 O.OI 

Mll-13A SEQ 02/16/19 1.012 0.11 c0.005 c0.01 0.11 0.035 

Mll-131 CCA 04/23/16 c0.005 <0.1 <0.01 c0.040 <0.005 0.12 

1111-131 SEQ 02/16/19 c0.01 1.77 a.oz, <0.01 0.054 0.041 

MW·14l CCA 04/23/16 <0.005 1.5 <0.01 <0.040 0.025 0.06 

111-14.\ UMFIL\PlfSEI~ CCA Ol/12/16 o., J.Z 0.11 12 1.7 

111-14.\ FILT\NHEIVEI CCA Ol/12/16 o.m 1.J 0.069 

MW-141 CCA 04/23/16 <0.005 D.2 <0.01 <0.141 c0.005 0.07 

IIIM5A CCA 04/2J/M cl.005 ,.o 0.02 c0.041 0.010 0.45 

IIIMSl SE8 02/ZJ/19 c0.01 0.,1 c0.005 ◄.81 c0.005 0.069 

1111-16,t, CCA 04/23/16 <0.005 c0.1 CO.DOS c0.040 c0.005 0.06 

llll-16A SEQ 02/23/89 <0.01 o. ,a <0.005 0.01 C0.005 0.051 

MIM61 CCl 04/Zl/16 c0.005 co., o.oz <0.141 C0.005 0.17 

MW·161 SEQ 02/23/19 <0.01 0.11 0.05 <0.01 0 .. 151 , ,.1 

MW·17l CCA 04/21/16 <0.005 0.2 c0.01 c0.0411. <0.005 0.12 

1111-17& SEQ 02/23/19 c0.01 0.2 O.IIOI <0.01 c0.005 0.051 

Nll-17l SEQ 02/22/19 <0.01 0.25 c0.005 c0.01 <0.005 0.046 

MW·171 CCA 04/"a/16 c0.005 0.7 c0.01 c0.040 <0.005 0.06 

' 
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Table 4·3 
SOuthern Pacific TrMllpOrtation eapany (layahore Yard) 

, . Grcud Water Metals Anlllpa 
Report Fora 11 

s-.le QAQC Lab Date Ara.iic larilll Total Copper Lead . Zinc 
lllllber Identification coaa s.p1.ec1 Chr«.illl 

1118/l 1118/l 1118/l 118/l 1111/l 1111/l 

---·--·-- --------------- ---- ····---- ---···--- --------- ··------- ··--·-··- -----·--- ---------

IDll-068 SEQ 03/07/t/i <0.01 6.4 IJ.02 <0.01 0.115 0.832 

IDll·07A SEQ 13/01/tR <0.01 0.21 <0.005 0.012 • <0.005 0.067 

n-305 IRIISE-3/5 • 1119 SEQ. 03/05/t/i <0.01 0.095 <0.05 <0.01 <0.005 <0.01 

DW·l03 DITCII H20·0679 SEQ D3/01/19 <0.01 0.17 <0.005 0.017 0.014 O.Oll 

DW-SS·1Af Dll·FU. 111 FJELD CCA 11/13/16 4.005 0.35 8.010 <0.04 <0.005 0.2, 

DW•SS·2AF Dll·FIL 111 FIELD CCA 11/13/16 <0.005 D.16 0.015 <0.04 0.005 0.20 

lll02(2•1 FIL \GW\11114A CCA Ol/12/16 0.11 1.3 0.07 0.57 0.96 

III05(2) FIL\GINll14A CCA 08/12/16 6.3 0.6 34 9.6 

NIOIA(2) CITRATE DI MIFF CCA Ol/12/16 2.4 9. 1 71 36 

ICIIIT DECOI IMTEl2·1' SEQ OZ/16/19 4.01 <0.02 <0.005 <0.01 <0.005 0.011 
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t•l• 4·4 
soushern Pacific transportation CIIIIIPIIIY (lavlher• Yard) 

fir....-d water °"lanic:a ANlVSN 
I.port fana # 1 

Saq,le Test QAQC Lab Date 1en11ne lraaodichloro· lrCIIIIOfOl'II lraaa• C.roontetra· Chloro· Chloro• 2·Chloroethyl• Chlorofol'II Chloraaethane 
NI.IIOer Method ldenti flc:ation Code Slll>led MUIIN 11tthane dllorf• benzene etllMt vinyl ether ..,, WIil, ug/l WIil ,Ulll Ulll Ulll 111111 """ MIil ----·------ ····-·--·· •••..•..•••••. • ••• • ····---- -········ ······-------- -----···· ••••••••• ------------ --··· ···- ······--· ------------·- -- -·------ ... ---- --. - ... 

NIC•01A 601\602 CCA 04/24/86 <0.1 <0.1 <0.2 <O. 1 40.1 <O, 1 , .2 <1.0 <0.1 <0.2 

NIC·01A 8010/8020 SEQ OZ/26/89 <0.5 <1.0 <1.0 <1.0 <1,0 <1.0 <S.O <1 .0 <0.5 <D.5 

Nl:· 02A 601\602 CC.A 04/22/M <0,1 <O. 1 <0.2 <0,1 <O. 1 <O. 1 <0.1 <1,0 <0.1 <0.2 

Nl:·02A I010/l020 SEQ 03/02/lf 0.5 <1 ,0 <1.0 <1,0 <1 .0 <1,0 <5.0 <1.0 <0.5 <0,5 

NIC·031 '°1\602 CCA 04/22/86 <0.1 <O.' ◄0.2 <0.1 <0.1 <O. 1 ◄.1 <el .O <0.1 <0.2 

NIC·Oll I010/l020 SEI GJ/07/19 <0.5 <1.0 <1.D <1,0 <1.0 <1.0 <5.0 <1.0 <0.5 <0.5 

NIC·04A '81\602 CCA 04/22/M a.J <0.1 cO.Z <O. 1 <O. 1 <0.1 <I. 1 <1.0 <O. 1 <O.Z 

Nl:·04A 8010/8020 SEQ 03/03/19 <0.5 <1.0 <1.0 <I.O <1.0 <1,0 <5.0 <1,0 <0.5 <0,5, 

•·041 601\602 CCA 04/22/16 <0.1 <0.1 <0.2 <O. I <0.1 <O.I <O. 1 <1.0 <0.1 <0.2 

NIC-041 I010/I020 SEQ 03/03/19 <0.5 <1.0 <1.0 <I.I c1.0 <I.I <5.0 <1.0 <0.5 <0.5 

NIC·OSA '°1\602 CCA 04/22/M cO, I <O, I <0,2 ca. I ca., <G. 1 ca. 1 <1.0 ca. 1 ca.z 

•·05A 8010/8020 SEQ 03/05/19 ca.5 <1.0 <1.0 <1.0 <1.0 <l,O <5.0 <1.0 <O.~ <0.5 

NIC·OSI 601\602 CCA 04/22/1/a c0,1 ca., <O.Z c0.1 ca.1 <0.1 <0.1 <1.0 <0.1 <O.Z 

NIC•06A 601\602 CCA 04/23/16 co., <0.1 <1.2 <O. 1 cO. I ◄.1 <O. 1 <1.0 <O. 1 <0.2 

• · 06A I010/I020 SEQ OJ/OJ/fl# <0.5 <1,0 <1,0 <1.1 <1,0 <1,0 <5.0 '<1.0 <O.S cO.S 

--068 601\602 CCA 04/21/16 co., <0.1 <O.Z <0.1 <0.1 <0.1 <O.' <1.0 <O. 1 <0.2 

•·061 601\602 fDUPE NIC·161 CCA 04/29/86 cO. 1 <0.1 <0.2 <0.1 <O., c0.1 co., <1.0 <0.1 <0.2 
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Table 4-4 
Southern Pacific Transportation c~ (layshore Yard) 

Gr<Uld Meter Organics Analysn 
leport fora• 1 

Sallple Test MQC Lab late --- lraaxuc:llloro- lromfOl'II lram- tarbol;'tetra· Chloro- Chlor•· 2·Chloroethyl• Chlorofora Chlor-tllane 
llullber Neta.od ldenti ficetian Com Sapled •tlww •thane dllort• 11enz ... •thine vi~l etber 

ua/l ug/l ue/l ua/l wail ua/l uatl Ulfl wall ug/l 

----•·-•-··· ............. --------------- ---- -------· --------- -------------- --------- --------· ------------ --------- --------- -------------- ------·-·· -------------

NIC·061 I010/I020 SEQ OJ/03/rH c0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <O.S <0.5 

NIC·07A 601\602 CCA 04/2&/86 <0.1 <0.1 <0.2 <O. 1 <0.1 <O. 1 <O. 1 <1,0 cO. 1 <0.2 

IIIC·l7A I010/8020 SEQ 02/17/19 <0.5 <1.0 <1.0 <1.0 <1.1 <1.0 <5.0 <1.0 c0.5 <O.S 

~-071 601\602 CCA 04/28/86 <O. 1 <0.1 <G.2 <0.1 <O. t cO. 1 <O. t <1.0 <O. 1 <0.2 

NIC-071 8010/IOZO SEQ 02/17/19 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <0.5 c0.5 

IJIIC·OIA 601\602 CCA 04/24/M cO. 1 <G. 1 <G.2 <0.1 <O. t <O. 1 <O. t ct.I <O. 1 <O.Z 

IIIC·OIA I010/I020 SEQ 02/23/&9 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <tO.O <Z.I <1.0 <1.1 

NIC-CltA 601\602 CCA 06/19/16 <O. 1 <0.1 <0.2 <O. 1 <0.1 <0.1 c0.1 <1.1 <O. 1 c0.2 

NIC·09A I010/l020 SEQ 03/07/19 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <0.5 <8.5 

IJIIC•D91 601\602 CCA 06/19/86 <O. 1 <8. 1 <8.2 <O. 1 <O. 1 <0.1 <O. 1 <1.0 <0.1 <O.Z 

--- I011/I02U SEQ 03/07 /89 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.1 <1.0 <0.5 <0.5 

IJIIC-091 I011/I02G FDUP£ la:-1911 SEQ 03/07/19 <0.5 <t.l <1.D <1.0 <I.O <1.0 <5.D <1.0 <0.5 <O.S 

IJIIC-22A 601\602 FD&l'E-NK02·A CCA 04/WM <O. 1 <8.1 <0.2 <O. I cO.' <O. 1 c0.1 <I.I <O. 1 <0.2 

.,.._ I011/l020 SEQ 03/0J/19 <0.5 <1.0 <1.1 <1.1 <1.0 <1.0 <S.O <1.0 <0.5 <0.5 

lll·D\I 601\602 CCA 04/24/16 cO.' <0.1 <0.2 <0.1 • <0.1 <0.1 cO. 1 <1.0 <O. t <1.Z 

111·01& I010/I020 SEQ 02/26/119 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <0.5 cO.S 

111-oa 601\602 CCA 04/22/86 <O. 1 <O. 1 <O.Z <O. 1 <O. 1 <O. 1 <0.1 <1.0 c0.1 <0.2 

NW-028 IOI0/1020 SEQ 03/02/19 <0.5 <1.D ct .0 <I.I <1.0 <1.0 <5,0 <1.0 <0.5 <0.5 
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Table 4-4 
lowthem Pacific lr.-.port■tion Caip■ny (l■yshore Yard) 

GrCM'ld Water Clrpnlca Anlltyan 
Report fCll'II t 1 

hllple Tnt QAQC LID Date l■IIHM lrGIIDdldlloro- lrcaof11r11 INIIM· C■rbantetra· Chloro• Chlor■- Z·Chloroethyl• Chlorofora Chlorcath .. 
ILlllber Netllod ldlnt if icat hin Codi •-LINII ---- •tllane chlori• ben&ene eth- vin,l ether 

wall wall Ulll ut/l ue/1 1.11/l 1.11/l ua/l ue/1 ug/l 
----------- --··--· · -· - --- - --· --·- - -- ·-·- --·-··-· ---- -·-·- ------------·· -----··-- --------- ·----------- --------- ---- -·-· · -------------- ·····- · ·-- ----··· · ·----

111•0:SA 601\602 CCA 04/22/11, o., <O., <0.2 cO., <O. 1 <O. 1 <1>.1 c1.0 <O. 1 c0.2 

Ill-OJA 8010/8020 SEQ 03/07/19 <0.5 <1.0 c1.o c1.o ct.O <1.0 cS.O ct.O c0.5 c0.5 

111·04A 601\602 CCA 04/22/1/, co. 1 <0.1 <0.2 c0.1 cO. 1 co., <O. 1 <1.0 <0.1 <0.2 

,_,.04A 8010/8020 SEQ 0:S/05/19 <25 <50 cSO <50 <50 cSO <250 <50 <25 c25 

... -05A 601\602 CCA 04/17/16 cO. 1 <0.1 c0.2 c0.1 co., ca., <O. 1 c1.0 <O., ·c0.2 

,_,.05A 601\602 CCA 06/:S0/16 <0.1 <O.' <0.2 co., co., cO., <0.1 ct.O <O. 1 <0.2· 

lll·D5A 5030/8020 SEQ OJ/rlJ/19 c0.5 

111-051 601\602 CCA 04/17/16 0.5 <O. 1 cO.Z <0.1 co. 1 c0.1 <0.1 c1.o 0.21 <0.2 

111-051 601\602 CCA 06/J0/16 ct. 1 <0.1 c0.2 <O. 1 <O. 1 <O. 1 <0.1 ct.I <O. 1 <0.2 

111·051 5030/aGtO SEQ OJ/rlJ/19 <10 <10 <10 c,O c\O <50 <10 c5.0 cS:o 

111-051 50l0/aG20 SEQ 03/09/19 <0.5 

Ill-NA 601\602 CCA 04/17 /16 <O. 1 cO. 1 <O.Z c0.1 .<0.1 cO. I <O. 1 <1.0 <O. 1 <1>.Z 

lll-116A aG10/8020 SEQ 03/05/19 <ZS c50 <50 cSO cSO cSO <250 <50 <25 <25 

lll·061 601\602 CCA 04/17 /16 <0.1 ◄.1 ◄.2 ◄0.1 cO. 1 <O. 1 c0,1 c1.0 <0.1 , cO.Z 

111-068 I010/l020 SEQ u.,os,a, c0.5 ◄1.0 <1.0 <I.O ◄1.1 ct.O cS.O <1.0 cO.S C0.5 

lll-07A 601\602 CCA 04/17/16 o.a c0.1 <0.2 c0.1 cO. 1 o.s ◄0. 1 <1.0 cO. 1 <0.2 

Mll·OIA 601\602 CCA 04/17/86 o.z c0.1 cO.Z <0.1 cO., c0.1 <O. 1 c1.o cO., <0.2 

NW·OIA 8010/8020 SEQ 03/05/1, cZS c50 <50 cSO • <50 <50 <250 <50 c25 <25 
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Table 4•4 
Southern Pacific Transportation C~ (laphore Yard) 

,rO&Rt Water Orpnica Anal~• 
Report foni i 1 

Saapl• Test IWIC Lab Date 1en1- lraaodidlloro- lrcaofora lrcao- carbantetra- Cllloro- Cltloro- Z·Cllloroethyl• Dllorofora Clllonaetllane 
llulber Nett.Gd lcllntificatlen CGda~ed •thaw .... dalwide bani- •tMM vi~l edler 

ua/l ug/l Ul/l Ul/l ug/l 1.11/l 1.11/l 1.11/l 1.11/l ua/l 
--------·-·· --------·- --------------- ----- -------· -----·--- -·-----------· -------·- ·-·------ ------------ ·-------- --------- -------------- ---------- -------------

lll·Q81 I018/I020 SEQ 03/05/89 c0.5 <1.0 <1.0 <1.0 <1,0 <1.0 <5.0 <1.0 <0.5 <0.5 

111-09,\ 601\602 CCA 04/'l3/86 <O. 1 <O. 1 <0.2 <O, 1 <O. 1 <O. 1 <O. 1 <1.0 <0.1 <0.2 

111·09A 8010/8020 SEQ 03/03/19 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <0.5 <0.5 

111-098 601\602 CCl 04/17/86 <0.1 <0.1 <0.2 <0.1 <O. 1 <O. 1 <O. 1 <1.0 <O. 1 <0.2 

111·°"8 601\602 CCl 04/22J86 <0.1 <O. 1 <0.2 <0.1 <0.1 <0.1 <O. 1 <1.0 <8.1 <0.2 

111-098 I01Q/8Q20 $£Q 03/03/19 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <0.5 <0.5 

111·1GA 601\602 CCl 04/21/16 <O. 1 <0.1 <0.2 <O. 1 <O. 1 <0.1 c0.1 <1.0 <O. 1 c0.2 

111-1111 I010/802CI SH 02/\7/fi c0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 c0.5 <0.5 

111·1111 · 601\602 CCl 04/2&/86 l-;.;i cO. 1 <0.2 <O. 1 <O. 1 <0.1 cO. 1 <1.0 Gil <0.2 

MM1A 601\602 CCl 04/ll/86 <0.1 <0.1 <0.2 <O. 1 <0.1 <O. 1 <O. 1 <1.0 <0.1 <0.2 

lll-11A 601\602 FDIIIIHll-111A CCA 04/21/86 <8. 1 <0.1 <0.2 <0.1 <0.1 <O. 1 <O. 1 c1.0 <O. 1 <0.2 

111-111 601\602 CCA 04/ll/16 <O. 1 cO. 1 <0.2 - <O. 1 cO. 1 <O. 1 <0.1 <1.Q <O. 1 4.2 

111-111 IOI0/8020 SEQ 03/05/fi cO.S <1.0 <I.I <1.0 <1.0 <1.0 <5.0 <1.0 <1.5 <0.5 

111-121 601\602 CCA 04/24/8' cl.1 <O. 1 c0.2 c0.1 c0.1 <1.1 cl. 1 <1.0 <O., c0.2 

lll·IJA 601\602 CCA 04/29/8' cO. 1 <I. 1 <0.2 <0.1 . <O. 1 c0.1 <0.1 <1.0 <O. 1 c0.2 

111-1JA I010/l020 SEQ 02/11/19 <1.1 <Z.O <2.0 <Z.O <2.0 <2.0 <10 <2.0 <1.0 <1.0 

111-131 601\602 CCA 04/29/16 cO., <O.I c0.2 cO.I cO., <O., <O., <1.0 cO. 1 c0.2 

.,.131 IOI0/8020 SEQ 02/11/19 <1.0 ,<Z.O <2.1 <2,0 <2.0 <2.0 <10.0 <2.0 <1.0 <1.0 
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Table 4·4 
Southern Pulflc Transportation c~ Cl•~ Yard) 

,. Growid Water Ortaniea AMly, .. 
leport Fer11 • 1 

S-,»le Test QAQC Lib Date l■niene lr~idlloro· lrcaofora Ir-· Carbontetra• Chloro· Cllloro- 2-Chloroethyl· Chlorofora ChlorGMthane 
llUllber Method Jdeneiffcatfon Code laipl-ed •thane ..chane cM.,. .. a.nz- ethane v~l etller 

WIil MIil "8/l Mill '4/l Mill Ul/l Mill Mill Mill 
----------- ---------- --------------- ---- ·····--- ···------ -------------· •••••••••••••••••• ···--------· ------··· --------- ·-----------· ---------· . ---·. --. -...... 

lll-14A 601\602 CCA 04/29/86 0.7 c0.1 cO.Z c0.1 c0.1 cO. I co. 1 c1.o c0.1 c0.2 

fll-14B 601\602 CCA 04/29/86 c0.1 c0.1 cO.Z cO. 1· c0.1 co., c0.1 cl.O c0.1 co.z 

tr.,•15A 601\602 CCA 04/29/86 6.6 cO. 1 c0.2 c0.1 co., cO. 1 ca., <1.0 c0,1 <0.2 

MW·15A 8010/8020 SEQ 02/25/19 1.5 <1.0 c1.0 <1.0 c1.0 . <1.0 5.4 cl.O c0.5 C0.5 

MW·15A 5030/8010 SEQ 03/t:/f/19 <5000 <5000 c5000 <5000 <5000 <25000 <5000 <2500 <2500 

IIM5A 5030/8020 SH Ol/t:if/19 cO.S 

IIM6A 601\602 CCA 04/29/M 1.9 cO. 1 4.Z ca., c0.1 c0.1 c0.1 <1.0 c0.1 <O.Z 

lll-16A 8010/IOZO SEQ OZ/ZS/19 D.14 <1.0 <1.0 c1.0 c1.0 ct.I <5.0 <1.0 cO.S c0.5 

111-161 601\602 CCA 04/29/16 cO. 1 c0~1 c0.2 cO. 1 cO. 1 cO. 1 4.1 -c1.0 cO. 1 <O.Z 

111-161 8010/8020 SEQ O'!Jll/19 <O.S c1.o c1.o <1.0 -ct.I -c1.0 <S.O -c1.0 c0.5 c0.5 

IIM7A 601\602 CCA 04/21/16 O.J o., cO.Z cO., co., c0.1 '° <1.0 c0.1 co.z 

lll-17A 8010/8020 SER 02/ll/19 <0.5 -cl.O <\.O <1.0 <1.0 ct.I ' <1.0 <0.5 cO.S 

..,.17.A 8010/IOZO SEQ 02/24/19 <1.0 cz.o cZ.O cZ.O cZ.O cZ.O <11.0 cZ.O <1.0 -cl.I 

111-171 601\602 CCA 04/21116 •. 1 <I.I <O.Z CO.I o.z c0.1 <0.1 <1.0 cO. 1 cO.Z 

111-171 80t0/I020 SEQ 02/M/19 <0.5 <1.0 <1.0 .,.o •1.0 <1.0 <5.1 c1.o c0.5 <0.5 

911-171 ao10,aozo SEQ 02/24/W, c0.5 cz.o cZ.I <Z.O cZ.O cZ.O <10.0 <2.0 c1.0 <1.0 

IQM-031 I010/l020 HQ OJ/02/., c0.5 <1.0 <1.0 <1.0 c1.0 <1.0 c5.I c1.o <0.5 <0.5 

UIW·04A 8010/8020 SEQ Ol/02/19 <0.5 <1.0 <1.0 <1.~ -cl.O <1.0 cS.O <1.0 <0.5 <0.5 
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ICJ1,l-l)5A 

ICJl,I-Clill 

Dll·061 

Dll· 07A 

DW·224 

DW•JOJ 

DW·SS-1AF 

DW-SS-2AF 

.. 315 

DCM 

IMilll' 

S·SLW 

Tl•ZOOP 

11•217 

11-211 

Tl•223 

Tl•224 

Tl·US 

6 

Tnt QAQC 

Method Identification 
Lab 

; ....... 
·-

Date 
Code SMlpled 
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Table 4·4 
Southern Pacific Transportation CGIIPl"V (iaysllore Yard) 

,rOIRi water or1anic:s Anlllvses 
Report Foni i# 1 

lenlene lrcadidlloro• lrCIIIOfOf"II lrcao· tarbontetr•· Chloro· Chloro· 2·Chloroetllyl • ChlorofOf"II Chloraaetllane 
•thane •thane chloride benz- ethane vinyl •taler 

ua/l Ul/l. uall Ug/l W,l ua/l ua/l ug/l ua/l ua/l 
---------- ·-------------- ---- ··------ -·------· -··-····-----· --------- ------· -· ·---·------- -·------- --------- --- --···------ ---------- -----------· -

5030/8010 SEQ 03/'19/19 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <0.5 <0.5 

5030/8010 SEQ 03/'19/89 <1.0 <1.0 <1.0 <l.O <1.0 <5.0 <LO <0.5 <0.5 

5030/8020 SEQ 03/09/19 <0.5 

8010/8020 SEQ Ol/02/19 <0.5 <1.0 <1.0 <1,0 <1.0 <1.0 <5.0 <1.0 <0.5 <0.5 

I010/l020 OITCII ll20-2791 SEQ 02/~/W'i c0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 c0.5 c0.5 

I010/I02G DITCII 1120·0679 SEQ 03/03/W'i c0.5 <1.0 <1,0 <1.0 <1.0 <1.0 <5.0 <1.0 c0.5 c0.5 

ctA I I 

ctA I I 

8010/8020 IIMSE•l/5·1119 SEQ 03/07/19 c0.5 <1.0 <t.a <1.0 <1.0 <1.0 <5.0 <1.0 c0.5 <0.5 

8010/8020 DECOI WATEl2·16 SEO 02/11/19 <1.0 <2.0 <2.a <2.0 <2.0 <2.0 <10.0 <2.0 13 <1.0 

601\602 CCA 04/22/16 <O. 1 <O. 1 <0.2 <O., <0.1 <0.1 <O. 1 <1.D <0.1 <D.2 

601\602 S·SLW CCA 04/29/M cO. 1 <0.1 <0.2 <0.1 cO., <0.1 cO. 1 <1.D <0.1 <0.2 

601"°2 11-2009 CCA 04/22/16 0.4 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <1.0 <O. 1 <0.2 

SDJ0/8010 Tl-217 SEO 02/17/89 <1.0 <1.0 <1.1 <1,8 <1.0 <5.0 <1.0 <8.5 <1.5 

5830/IOtl T1•211 SEQ 02/11/19 <2.0 <2.1 <2.0 <2.0 <2.0 <10,0 <2.D <1.D <1.1 

8010/8020 Tl·ZZJ SEQ 02/23/S'I 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 cS.0 <1.0 <0.5 ct.5 

8010/8020 Tl-224 SEQ 02/24/19. <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <10.0 <2.0 <1.0 <1.0 

8010/8020 Tl-225 SEQ 02/2.S/l!J/9 <0.5 <1.0 <1.0 <1.D <1.0 <1.0 <5.0 <1.0 <0.5 C0.5 
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llluar 

Tl·226 

Tl·302 

Tl-305 

Tl•309 

Tl-417 

Tl·423 

Tl-421 

Tl-429 

Tl·'19 

Tl-630 

Teat 
Method 

IOIO/I020 

IOIC).Jl020 

IOl0/I020 

5030/8010 

'°'\602 
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Table 4·4 
IGUtMMI Pacific lrMlportatian ~ (■ayah..-. Yard) 

Gr...t Water Or1mlca Analyna 
Report for■ t 1 

QAQC Lab Date lenzene lrCIIIDdlclllw.· lraaofora Ira.• carbontetra· Chloro· Cllloro· 
chtorl• benz..,. etllane ldentifkatiM Cade hllpl• -~ 1!19thane 

ut/l Ml/ I Ill/ l WIii Ul/l 111/l 

Tl•226 SEQ 02/2'/19 c0.5 cl.O ct.O cl.O c1,0 c1.o <5.0 

ll·l02 SEQ 03/02/19 c0.5 cl.O ·ct.O <1.0, <1.0 c1.0 c5.0 

11·305 SEQ 03/'15/19 c0.5 <1.0 cl.O c1.o cl,O cl.O c5.0 

Tl-309 SEQ 03/09/19 <0.5 cl,O <1.0 17 <1.0 cl.O 19 

Tl • N-417 CCA 04/17/16 cG.1 c0.2 co., <0.1 cl.I cO. I 

Tl·N·W Cc.A 04/21/16 c0.1 c0.1 c0.2 <O. 1 <0.1 <O. 1 cO, 1 

Tl·N-421 CCA 04/28116 ca. 1 cl.I <O.Z c0.1 <O., <0.1 ca., 

11·N·429 CCA 04/29/16 c0 .. 1 c0.1 ca.z 4.1 cO. I ca., <0.1 

Tl·N-619 CCA 06/19/16 <0.1 cO.I <0.2 cl.I cO. 1 <0.1 cO. 1 

11·630 CCA 06/'J0/16 cO. 1 cO, I -co.z c0.1 cD.1 c0.1 c0.1 

., 

-' . ..... .. _ .. 

Z·Cbloroethyl • Cblorofor■ Cblora■-thane 
vinyl ether 

ut/l Ul/1 ug/l 

ct.O cO.S c0.5 

<I.I c0.5 ce.s 

<1.0 <0.5 cD.5 

cl.O <0.5 ,., 
c\.O <0.1 <0.2 

cl.O <0.1 <0.2 

<1,Q. <0.1 c0.2 

ct.a <0.1 <O.Z 

cl.O c0.1 c0.2 

cl.O cO. 1 c0.2 
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Table 4·4 (cont> 
SGuthem Pacific Tranaportation Co.panr (laysbore Yard) 

Qrcuid water organics Analyus 
Report fora• Z 

Sallple Test QAQC Date Dibra,dtloro· 1,2-Didlloro· 1,3-Dic:hloto· 1,4-Didlloro· 1,1-Dic:llloto· 1,2-Didlloro- 1,1-Dichloro• tr-·1,2-Di· 1,2-Didlloro· 
llulber MetMld Identification Slllf'led •ta.. benz~ benzene benz- •"'- ethane etllene dlloroettlene prapane 

1.18/l ""' ug/l ua/l ""' ua/l ua/l ug/l ua/l 
···----·--- ~-··--···- --- - -----·· · ··· ... . .... ·· ········---· -- - ----·-· · · · •.. . ..•.. •••• ... ·-. -· ...... ·- --- · ··-··-· ····-----···· -·--·-------- --------- ---- -------·-----

IIIC·01A 601\602 04/24/16 <O. 1 <0.1 <O. 1 <O. 1 41 <0.1 <0.1 s. 1 <O.' 

lll·01A I010/8020 02/Wfi <O.S <2,0 <1.0 <1.0 <1.0 <1,0 <1.0 <1.0 <O.S 

NIC·02A 601\602 04/22/16 <0.1 <O.' <O. 1 <0.1 <O., <0.1 <O., <O. 1 <O., 

IIIC·02A I011/8020 03/02/19 <0.5 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <8.S 

IIIC·OJI 601\602 04/22/16 <O. 1 <0.1 <0.1 <O. 1 <O. 1 <0.1 <O. 1 <O. 1 <O. 1 

IIIC·OJI IOI0/8020 03/07/19 <0.5 <2.0 <1.0 <I.a <1.0 <1.0 <1,1 <1.0 <O;S 

NIC·04A 601\602 04/W16 <0.1 <0.1 <0.1 <0.1 <O. 1 <O. 1 <0.1 <t.1 <0.1 

IIIC·04A 8010/8020 03/03/19 <O.S <2.0 <1.0 <1.0 <1.0 <1.1 <1.0 <1.0 <0.5 

IIIC-841 681\602 04/W16 <O. 1 <1.1 <O. 1 <O. 1 <0, 1 <O. 1 <0.1 <O. 1 <0.1 

IIIC·041 1810/8020 13/13/19 <0.5 <2.0 <1.0 <1.0 <1.0 <1.0 <1.1 <1.0 <1.5 

IIIC·OSA 601\602 14/22/16 <0.1 <0.1 <O. 1 <0.1 <O. 1 <O. 1 <O. 1 <0.1 <0.1 

IIIC·05A I010/l020 03/05/19 <0.5 <2.0 <1.D <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 

IIC·051 601\602 04/22/16 <0.1 <0.1 <0.1 <O. 1 <O~ 1 <O.' <O.' <0.1 <O. 1 

IIIC·l6l 601\602 04/ZJ/16 <0.1 <I. 1 <O. 1 c0.1 <O.I <O.' <O.' <0.1 c0.1 

IIIC·16A IOHl/8020 13/fD/W'I c0.5 <Z.O <1.0 <1.0 <1.0 <1.D <1.0 <1,1 <D.5 

IIC·D61 601\602 04/21/16 <O. 1 <O. 1 <D. 1 cO. 1 cO. 1 <0.1 <O., <O. 1 <0.1 

•-061 601\602 FDUP£ •• ,.. 04/29/16 <8.1 <O.' <0.1 <0.1 <O., cO. 1 cO. ' <8. 1 <0.1 

' 
., 
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Sapl• Tut QlQC 

llUlllbet Nedlod Identification 
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T..te 4·4 (cont> 
Southern Pacific Tr.,.pertaUen CCIIIPII'¥ Ca.pllon Yard> 

Granl W.ter Drpnka AnalYN9 
leport fora I 2 • 

___ ... 

Date Dibraaodlloro• 1,2·Dldlloro• 1,J•Dlchloro• 1,4-Didllo~- 1,1·Dlcllloro• l,Z•Dfdlloro• 1,1-Dfdlloro• trana-1,Z·Df· 1,2-Dfc::hloro-
llllpltd •th- benzene NIil- benz- ethane et111n1 •th- chloroath.,. propane 

Ulll Ul/l Ulll Ulll 111/l 1111/l ...,, 111/l ut/l 

··--------· --···-···- --------------· ----·--· -------------- - ---------··· -------·--·-· -------·-···- ----------·· · ------------- -------······ ·---------- -- --·-·---------

NIC·061 IOt0/8020 Ql/OJ/19 c0.5 <Z.O <1.0 <1.t <1.0 <1.0 <1.0. <1.0 <0.5 

NIC·07A 601\602 04/21116 <O. 1 <O., <O., <0.1 G <0.1 c0.1 <0.1 <0.1 

MIC·07A 8010/8020 02/17/19 <0.5 <Z.O <1.0 <1.D <1.0 <1.0 <1.0 <1.0 <0.5 

MIC·071 601\602 04/28/M cO. 1 cO. 1 <0.1 <0.1 <0.1 <0.1 cO. 1 <O. 1 <O. 1 

NK-071 8010/8020 02/17/19 <0.5 <Z.D <1.0 <1~1 <1.0 <1.0 <1.0 <1.0 <0.5 

IIC·08A 601\602 04/24116 <0.1 <O. 1 <O. 1 co. 1 <0.1 <O., <0.1 <0.1 c0.1 

IIC·08A I010/l020 02/23/. <1.0 c4.0 cZ.O <2.0 <Z.D <Z.O ' <Z.O <Z.O <1.0 

IIC·09A 601\602 06/19/16 <0.1 <O. 1 c0.1 <0.1 .. , ◄.1 <0.1 <0.1 <O. I 

NK·09A 1810/I02D U/07/6 c0.5 <Z.I <1.0 <1.1 <1.0 <1.0 <1.1 <1.0 <0.5 

NK·091 601Va02 116/19/16 <O. 1 <O. 1 <O. 1 cf. 1 <O. 1 cO.I ◄.1 <O. 1 cO. 1 

NK·091 I010/I020 Dl/07/19 c0.5 <Z.I <1.0 <I.I <1.0 <I.I <1.0 <1.1 <0.5 

l«·091 I010/8020 fOUPE MIC-098 03/07/19 <0.5 <Z.D <1.0 <1.D <1.0 <1.0 <1.D <1.0 <0.5 

.IIC·22A 601\602 fDll»E·MdZ·A 04/22/16 <0.1 ◄.1 <0.1 <O. 1 c0.1 <O.' <0.1 <0.1 c0.; 

MW-1DI 8010/8020 Ol/113/19 <0.5 <Z.I <t.O ct.I <1.0 <1.0 <1.0 <1.0 <0.5 

NW-01I 601\602 04/24/16 <0.1 40.1 co., "°· 1· 
cO., <0.1 c0.1 <O.' <0.1 

tll-01I 8010/8020 02/26/19 <0.5 <Z.I <1.0 <1.1 <1.0 <1.0 <1.0 ct.O 40.5 

tll-121 601\602 04/22/16 <0.1 <O.' <I.I <0.1 <0.1 <O.' <O., <O. 1 co. 1 

NW-021 8010/8020 OJJOVIR <0.5 <Z.O <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 

,, • 
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~- Table 4-4 (cont) 

Southern Pacific Transportation CCllllpal1Y Clayshore Yard) 
Grcud \later Organics Analyses 

leport Fora t 2 

s .. l• Tat QAAC Date Dibr0110Chlwo· 1,2-Didlloro· 1,3-lidlloro• 1,4-Didlloro• 1,1-Didlloro· 1,2-Dic:hloro· 1,1-Didlloro· t,._·1,2·Di· 1,2-Dicblero· 
llulber Method Identification s-.led •dww benz .. llenz-. a.a .. ethane ethane •tMne dllloroettiena propane 

Ulll ug/l ua/l ua/l Will Ul/l Ulll ug/l ua/l 

------------ ··-------· ···-·--·······- ····---- --------····-- ----------··· ------------- ............... -------······ ·····-·------ -----~------- -----·------- ·---·--------

111·03A 601\602 D4/21.Jl6 <0.1 <0.1 <0.1 co:, <0.1 <0.1 <0.1 <0.1 <0.1 

111-DJA 8010/8020 03/07/89 <0.5 <2.0 <1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 

111·04.A 601\602 04/22/16 <O. 1 <0.1 <0.1 <0.1 ~0.1 <0.1 <0.1 <0.1 <0.1 

lll·DU 8010/8020 03/05/19 <25 <100 <50 • <50 <50 <50 <50 <50 <25 

111-05,\ 601\602 04/17/16 <0.1 <0.1 <0.1 <0.1 <O. 1 <O. 1 <0.1 <0.1 <0.1 

111-115& 601\602 06/30/16 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <O. 1 a:so <0.1 

111-05,\ 5030/8020 O]/rR/89 

111-151 601\602 04/17/16 <O. 1 <0.1 <0.1 <O. 1 <0.1 <O. 1 <O. 1 <0.1 <G.1 

111-051 601\602 06/30/16 <O. 1 <0.1 <0.1 <0.1 <0.1 <O. 1 <O. 1 <0.1 c0.1 

111-8511 5030/8010 03/"9/ta ,s5.0 <20 <10 <18 <10 <10 <10 <10 <S.O 

111·051 5030/IOZO 03/rR/89 

111·06A 601\602 04/17/16 <0. ,1 <0.1 <0.1 <0.1 <O. 1 <O. 1 <0.1 59 . <0.1 

111·06A 8010/8020 03/05/89 <25 <100 <50 <50 <50 <50 <50 (El <25 

III-G61 601\602 04/17/16 <0.1 <O. 1 <0.1 <0.1 <0.1 <0.1 <O., <O. 1 c0.1 

.,.061 I010/l020 03/05/19 <0.5 <2.0 <1.a <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 

lll·D7A 601\602 04/17/16 <0.1 <0.1 <O. 1 <0.1 <0.1 <0.1 <O. 1 632.9 <0.1 

lll·OIA 601\602 04/17/16 <O. 1 <O. 1 <0.1 <0.-1 <0.1 <O. 1 <O. 1 640 <O. 1 

Ill-GIA 8010/8020 03/115/19 <25 <100 <50 <SO <50 <50 <50 9IO <25 
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Tai:Jle 4•4 (Clftt) 

Southern Pecff le TrllnlpOC'tHion ~ (layahore Y■rtl) 
lrOYld Water Grpnlca Analyse■ 

leport fora t 2 

Sallple , .. , QAQC Date DlbraaocMoro- 1,2-DlchLoro• 1,J·Dlchloro• 1,4-Dlchloro· 1,1·Dichloro· 1,2-Dlchloro· 1,l·Dldlloro• tr-·1,2-DI• 1,2·Dichloro· 
».aber Method Identification lapled •th- beftlene 1:1ena .. 1:1ena .. ethane ettt.. etlll- chloroethene prapane 

Ul/l WIil ua/l Ul/l ut/l ug/l ua/l Ulll .... ,, 
-------- --- ---------- ----·-····---·- -----··· ·······-----·- ----········· ·····------·· ····------··· ···· ········ - ···········-- --·-· ····---- ··········--· ··· ·-··-·· ··-

Nll·OII 8010/8020 03/05/19 <D.5 <Z.I <1.0 ct.O c1.o c1.o <1.0 <1.0 c0.5 

Nll-09A 601\602 04/23/16 cO. 1 cO.I <O. 1 <D.1 c0.1 <O. 1 c0.1 Z.5 <O. 1 

NW·09A 8010/8020 03/03/89 <0.5 <2.0 ct.O c1.0 c1.o c1.o <1.0 12 <0.S 

Nll·091 601\602 04/17/16 cO. 1 <0.1 cO. 1 cO. 1 <0.1 c0.1 c0.1 <O. 1 <0.1 

Nll•091 601\602 04/ZZ/M cO., ca.1 co. 1 <0.1 <O., cO., cO., <O. 1 cO. I 

Nll·091 8010/8020 03/03/89 <0.5 <2.0 <1.0 ct.O <1.0 c1.o ct.O <1.0 <O.S 

Nll·10A 601\602 04/21/16 <0.1 cO. 1 c0.1 cl. 1 <O. 1 ◄.1 c0.1 <O. 1 cO.I 

Nll·IOA IOI0/8020 OZ/17/119 <O.S <2.0 <1.0 ct.I ct.I <1.0 <1.0 ct.I ct;S 

NII-IOI 601\602 04/21116 c0.1 c0.1 c0.1 cO.I <0.1 ct.I cO. 1 c0.1 <O. 1 

NW·11A 601\602 04/23/16 co. 1 c0.1 co., <0.1 cO. 1 c0.1 ◄.1 ◄.1 c0.1 

NW·11A 601\602 FDUPE ·Nll-111A 04/2\/16 <I. 1 <O. 1 <O. 1 <O., <O., <O. 1 ◄.1 c0.1 <O. 1 

NW-111 601\602 04/23/16 <O.I <0.1 <D. 1 <0.1 c0·., <0.1 <O. 1 <O. 1 <D.1 

.,.,,. 8010/8020 03/05/19 <0.5 <2.1 <1.0 <1.0 <1.0 <1.0 <1.D <1.0 c0;5 

N11•121 601\602 IK/24/16 <0.1 ca., <0.1 ◄.1 <0.1 <O.t <0.1 <O., <0.1 

111·11A 601\602 Olt/29/1,6 <O. 1 <D. 1 <O. 1 <0.1 cO. 1 <O., <0.1 <D.1 <0.1 

111·1JA 1010/IDZO 02/11/19 <1.0 •<4.0 <Z.O <2.1 cz.a <2.0 <2.0 <2.0 <1.0 

• 111-1:sa 601\602 04/29/16 <D. 1 c0.1 4.1 <O. 1 4.1 <0.1 4.1 <0.1 <0.1 

MM]I 1010/8020 02/11/19 c1.o <4.0 <2.0 <2.0 c2.o <2.0 <2.0 <Z.D <1.0 



;_, .. ,. - ·- -
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Table 4·4 (cant> 
Sout:Mrn Pacific Transportation CClllll)al'¥ <■•vshore Yard) 

GrtUld Water Organics Analyses 
Report Fora I 2 

5Mple Test uac D•te Dibrcaoca-loro· 1,2-Didlloro· 1,3-Didlloro· 1,4-Didlloro-.1,1-Dichloro· 1,2-0lc:hloro- 1,1-Dichloro- tr-•1,2·11· 1,2-Dichloro· 
lk.llber Method ldentif1catiGl'I 5-pted •thane benzeM bluene benz- et"- ea.. etllene di lwoeellene prOpi!ne 

Ul/l Ul/l Ul/l Ul/l Ul/l Mg/l ug/l Ul/l WIil 
----·------ ---------- -----------··-· -------- ··---·· ------- -------·----· ------------· ··----------- -·-·····-- -- - ---------·-·· ·------------ ··----------· --·-------·--

... -14A 601\602 04/29/16 <O., <O. 1 <0.1 <O. 1 0.2 <O. 1 <O. 1 <0.1 <O. 1 

... -141 601\602 04/29/16 c0.1 c0.1 <Q., <0.1 <0.1 <0.1 <O., c0., <0.1 

_,-15A 601\602 04/29/16 <O. 1 <0.1 <O. 1 <0.1 1.7 cO. I <O. 1 0.9 <0.1 

_,-15A 8010/8020 02/25/19 <0.5 <2.0 <1.0 <1.0 .<1.0 <1.1 <1.0 <1.0 <0.5 

.... ,5A 5030/IOIO 03/fa/8 <2500 <10000 <5000 <5000 cSOOO cSOOO c5000 <5000 <2500 

lal-15A 5030/l020 03/flll/Wi 

NW-161 601\602 04/29/16 cO. 1 <0.1 <O. 1 <O.I o.a <Q. I c0.1 0.6 <O. I 

tll-161 I010/I020 02/25/99 <0.5 <2.0 <1.1 <1.0 <1.0 <1.0 <1.0 <I.I <O.S 

Nll·U. 601\602 04/29/16 <O. 1 <0.1 <O. 1 cO. 1 <0.1 <O. 1 <O., <0.1 <O. 1 

.... ". 8010/8020 02/25/19 c0.5 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <I.I <O.S 

tlM7A 601\602 04/28/16 <0.1 <O. 1 <0.1 <0.1 1.4 <0.1 <0.1 1.5 <O. 1 

_,.17A I010/l020 02/25/19 <0.5 <2.0 <1.D <1.1 <I.D <I.I <1.D <1.0 co.s 

lll-17A I010/l020 02/24/99 <1.0 <4.0 <2.0 <2.0 <2.0 <2.1 <2.0 <2.0 . <1.8 

111-171 601\602 04/28116 <0". 1 co., <O. I <0.1 <O. 1 <O. 1 <O.' <0.1 ca., 

Nll-171 I01D/I028 02/25/Wi <0.5 <2.1 <I.I <1.1 <1.1 <1.0 <1.D <1.0 <O.S 

.... ,.,. I010/I02I 02/24/99 <1.1 <4.0 <2.8 <2.0 <2.0 <2.1 <2.0 <2.0 <1.1 

1011-1131 8010/8021 03/02/19 <O.S <2.0 <1.0 <1.1 <1.0 <1.8 <1.0 <1.0 cO.S 

IOll·Ot.A 1110/8020 01/02/19 C0.5 <2.1 <1.0 <1.1 <1.0 <1.0 <1.0 <1.1 4.5 

I. I , ' " 
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• Table 4·4 (.cont) 

Southern Pacific Transportation c~ (layshare Tard> 
Ground Water Grpnica ANlpn 

laport Fora I Z 

llllpl• Tnt CIAK Date DtDl'CaDClller.- 1,2-Dtc:h-lera· 1,1-Dichlero· 1,4-lidlloro• 1,l•D-tdtlore- 1,Z·lldlloro• 1,1-Dtc:llloro- trana•1,Z·Di· 1,Z·Dlchloro· 
llulber Metllod ldlnttf.lcation ... , .. •thane 11enz..,. benz..,. blN- et .... etti.w ethene chloroethene prepane 

Ul/l 111/1. ""' Ulll Mill Ull'l "Ill Ull'l Ul/1 

----------- ---------· ------········· -------· ----------···· ·······-··--- ------------- ------------- --·---------· ·········---- ------------· --------····· -------------

ICNW·OSA 5030/8010 03/0f/19 <0.5 <Z.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 

1i:MIM)6I 5030/8010 03/09/19 40.5 <Z.0 <1.0 c1.D c1.0 <1.0 <1.0 <1.0 <0.5 

IC11Hl61 5030/IOZO 03/0f/19 

IClll·07A I010/I020 DJ/02/19 <0.5 <Z.D <1.0 c1.0 <1.0 <1.0 <1.0 <1.D cO.S 

DW·Z24 I010/IOZO IIJCM N20·2791 02/26/WJ <0.5 <Z.~ <1.0 <1.p <1.0 <1.0 <1.0 <1.0 cli.s 

DW·JOJ I010/l020 DITCN ll20·0679 DJ/Ol/19 <0.5 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1,0 c0.5 

DW·SS·1Af I I . . 

Dll·SS·2AF I I -- I010/IOZO IIMSE • 3/5· 1119 DJ/07/B cO.S <Z.0 <1.0 <1.0 <1.0 <1.0 <I.I <1.0 <0.5 

DCM I010/IIOZO DECOM W.TEl2·1' 02/11/lt <1,1 <4.0 <Z,O <Z.O <Z.D <Z.0 <Z.O <2.0 <1.0 

II-SUMP 601\602 IMt/ZZ/16 c0.1 c0.1 c0.1 c0.·1 c0.1 <0.1 cO. 1 <0.1 <0.1 

S•SUNP 601\602 S·SIIIP 04/29/16 <1.1 <0.1 <0.1 <0.1 i.J <I.I <0.1 <0.1 <0.1 

Tl·200P 601\602 Tl-2009 04/Z2/16 <0.1 40.1 <I.I ◄.I ~-1 <0.1 <0.1 c0.1 <0.1 

Tl-217 5030/8010 Tl-217 02/17/19 <0.5 <Z,O <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 

11•211 5030/8010 Tl·Z11 02/11/19 <1.0 <4.0 <Z.I <Z.O <2.0 <2.0 <Z.O <2.0 <1.0 

Tl-221 ID10/l020 Tl•ZZJ 02/23/19 c0.5 <Z.I <1.1 cl .. O <1.0 <1.0 <1.0 <1.0 c0.5 

ta-224 I010/l020 Tl-224 02/24/19 -c1.0 <4.0 <Z.O <Z.0 <Z.I <Z.O <Z.O <2.0 <1.0 

Tl-225 8010/IIOZO T■ -225 D2/25/19 <0.5 <2.0 c1.0 <1.0 c1.o <1.0 <1,0 <1.0 <0,5' 
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Table 4·4 (con~) 
Soutllem Paieiflc Transportation ~ (iayahore Yard> 

GrOIMld water Or9anfcs Analysaa 
Report Fora t 2 

s...s,t• Test MOC Det• libreaadllaro· 1,2·Dichloro· 1,J·Didlloro_- 1,4-Dlchloro· 1,1-Dlchloro- 1,2-Didlloro· 1,1·Dichloro• tr-·1,2-Di· 1,2-llcllloro-
llu!Der Netllod Identification Sallpled •dlane ~- banzene beM- ethane ethane et"-ne daloroedlene prapane 

ua/l ua/l ug/l ua/l ue/l ue/l ue/l ue/l ua/l 
----------- -------·-- ••••••• - --- - • • • •••••••• •• • ••••••••••• ••••••••••••• ••--••r•••••• ------------~ ---------- --- -- ·---------- ------- --- --· ·------------ -······-- --·· 

Tl·226 II0\8/l020 Tl-226 82/'U/WI c8.5 <Z.D <1.0 <1.0 <1.D <1.D <1.D <1.0 <1.5 

Tl-302 II010/~ Tl·302 03/02/19 <1.5 <Z.O <1.0 <1.D <1.0 <1.D <1.0 <1.D <1.5 

Tl-305 8010/8020 Tl-305 03/05/19 <D.5 <Z.O <1.0 <1.0 <1.0 <1.0 <1.0 21 <0.5 

Tl·JC» SOJO/II010 Tl·309 03/IW/19 <0.5 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.D <0.5 

Ta-,11 601\602 Tl • N· 417 04/17/16 cO. 1 <O. 1 <G.1 <O., <0.1 <0.1 <O. 1 <0.1 <I. I 

1'1·42J 601\602 Tl·N-423 04/23/16 <O., c0.1 <0.1 <D.1 <G.1 <O. 1 <0.1 <O. 1 <0.1 

Tl-421 601\602 Tl·N-421 04/21/86 <D. 1 <O. 1 <0.1 <O. 1 <O. 1 <O. 1 <O. 1 <0.1 <0.1 

Tl-429 601\602 Tl·N-429 04/'29/M <0.1 cO. 1 <0.1 <O. 1 <O., <O. 1 <O. 1 <O. 1 ◄.1 

Tl-'19 601\602 Tl·N-'19 06/\9/16 <I. 1 <I. 1 <0.1 <D.1 <0.1 <0.1 <O. 1 <0.1 <D. 1 

Tl-630 601\602 Tl·630 06/30/116 <0.1 <O. 1 <O. 1 <0.1 <O.t <0.1 <O. 1 <O. 1 <O. 1 
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Table 4·4 <cant> 
S.Uthem Pacific Tranaportatlen ~ (layallore Yard) 

,. GNU'ld Weter Or1111lca AMlPN 
leport fDf'II I J 

Saiple , .. t QAQC Date cia•1,J Dfchlore• tr ... -1,J·Dlchlero- Etllyl Methyl.» 1,1,2,2-Tetra• Tetradlloro- Tol&aW 1,1,l·Trl· 1,1,Z·Trl-
llaber Method ldantlflcation 1-.,led propvl- propw!lene a.nz.. dllerlde ckl..--thena ethyl- dlloroettl- dlloroethane 

Ulll ua/l ""' 
..,, ..,, Ulll MIil 111/1 111/l 

---·- ---- · · -·-------- ----------- ---- ····---- -----·---------· - -------------- --·-- ----- -·· · --·-···-- -------------- ---··-··-·- · --- ------ ------· --- -. ·-· --· -·· · · -

NIC·OIA 601\602 04/24/16 <O. 1 <0.1 c0.1 <10 <0.5 cO.S cO.Z <0.1 <O., 

NIC·01A IOHl/8020 02/26/19 <0.5 <5.0 <0.5 <2.0 <0.5 <0.5 c0.5 <O.S <0.5 

NIC·0ZA 601\602 04/22/16 <D. 1 <D. 1 <O., <ID <D.5 <D.5 c0.2 cO. 1 <O. 1 

IO:·OU 8010/8020 03/02/19 <0.5 cS.0 c0.5 <2.0 • <0.5 <1.0 <0.5 <0.5 <0.5 

NIC•OJI 601\602 04/22/16 co., <O. 1 cQ,1 <10 <0 .. 5 <O.S c0.2 co., cO. 1 

NIC-031 I01DJI020 03/07/8 c0.5 cS.I cO.S cZ.O <0.5 <O.S <0.5 <O.S <O.S 

NIC·04A 601\602 04/22/16 co., <O. 1 1.5 c10 c0.5 cO.S 1.2 cO. 1 co. 1 

M:·04A IOIO/IOZO OJ/OJ/It ce.s <S.I co.s cZ.I cO.S cl.5 c0.5 cO.S <0.5 

NIC·041 601\602 04/22/16 c0.1 c0.1 co. 1 <10 c0.5 c0.5 c0.2 cO., <0.1 

tll:•041 8010/8020 OJ/OJ/19 c0.5 <S.O <O.S cZ.O <0.5 c0.5 • c0.5 c0.5 cO.S 

NIC·OSA 601\602 04/22/16 c0.1 c0.1 c0.1 500 c0.5 c0.5 cO.Z c0.1 cO. 1 

IIIC·OSA I010/l020 OJ/05/19 c0.5 cS.0 co.s J.O ca.s c0.5 c0.5 <D.5 c0.5 

IIIC·OSI 601\602 04/22/16 c0.1 4.1 c0.1 c,O c0.5 c0.5 c0.2 c0.1 c0.1 

IIIC·06A 601\602 04/23/16 c0.1 c0.1 cO. 1 c10 ca.s c0.5 c0.2 cO. 1 c0.1 

NIC·06A l010/IOZO UJCD/19 c0.5 cS.O cO.S c2.a ca.s <D.5 c0.5 c0.5 c0.5 

IIIC·061 601\602 04/21/16 cO. 1 c0.1 c0.1 <10 <0.5 c0.5 <D.2 cO. 1 cO. 1 

NIC·061 601\602 fl)lllf __ ,.. 04/'Zt/&6 <0.1 c0.1 cO. 1 c10 c0.5 c0.5 c0.2 c0.1 c0.1 

. , 
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Table 4·4 <cont) 
Sclutbem Pacific Transport•tlan ~ <layshor• Yard) 

GnKnt Mater Draanlcs Analyses 
Raport fora I J 

Sallple Test QAQC Date cis-1,l Dfchloro• trilna·1,3·Dichloro· Etllyl Netllyl .. 1,1,2,2-Tetra· Tetradlloro· Toluane 1,1,1-Trf· 1,1,2-Tri· 
~ Method Identification Sall»led ~l- propylene lenzene • cllloride dlloroetllane etllyl- dtloroellllne dlloroethane 

ua/l ua/l ua/l ua/l ue/l ua/l ug/1 ue/l ut/l 

----------- --······- ·-------------- -------- ----·--·--------- ··------·----- -- ·-- --------- ---- ---·· ------- ------- ----··------ ----·---- --------- --- ------------

IIC•Cl6a I010/l020 OJ/OJ/8 <0.5 cS.O <0.5 <Z.O <0.5 <0.5 <0.5 <0.5 <0.5 

NIC·07A 601\602 04/28/16 . <0.1 <O. 1 <0.1 <10 <O.S <0.5 <0.2 <O. 1 c0.1 

lll·07A 8010/8020 02./17/89 <0.5 cS.O <0.5 <2.0 <0.5 <O.S <0.5 <0.5 <0.5 

IIC-071 601\602 04/21/16 <0.1 <0.1 <0.1 <10 <O.S c0.5 <0.2 <0.1 ce.1 

•·071 8010/8020 02/17/89 <0.5 <S.O <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 

lll·OBA 601\602 04/24/86 <0.1 <0.1 <0.1 <10 <0.5 ].5 c0.2 0.2 c0.1 

IIC·OM I011/l020 82/'B/19 <1.0 <10 <1.0 <4.0 <1.0 2.9 <1.0 <1.1 <1.0 

---

601\602 06/19/16 <0.1 <O. 1 <0.1 <10 <0.5 c0.5 <O.Z <0.1 c0.1 

•·09A I010/l020 03/07/&9 <0.5 <S.O <0.5 <2.0 <0.5 c0.5 <0.5 <0.5 <0~5 

---

601\612 16/19/16 <0.1 <0.1 0.1 <10 c0.5 C0,5 co.z <0.1 <0.1 

---

.,018020 OJ/07/19 <0.5 <5.0 <0.5 <2.0 c0.5 <1.5 <1.5 <O.S <8.5 

---

8010/8020 
fDlff ---

IJ/07/89 <0.5 <5.0 <0.5 <2.0 <0.5 <0,5 <0.5 <0.5 <0.5 

•-m 601\602 FDUPIHICD2·A 04/'12/16 <O. I <0.1 <1.1 <10 <0.5 <0.5 <0.2 <0.1 cO.I 

... \Ga al10/l020 GJ/03/19 <0.5 d.O <0.5 <2.0 <0.5 C0.5 <0,5 <0.5 4.5 

111-111 601\682 04/24/16 <1.1 <I.I <I. 1 <11 <1.5 <0.5 <O.Z <O. 1 <0.1 

111-011 .,011D20 02/26/19 <0.5 <5.0 c0.5 <2,0 <0.5 <0,5 <0.5 ,cQ.5 <0.5 ""'-

.,.oza 601\6GZ 04/22/16 <0.1 <1.1 1.4 <10 <0.5 <0.5 ,cg_z <0.1 4.1 

.,..028 1810/8020 03/02/&9 <0.5 <5.0 <0.5 <2.0 <0.5 <O.S <0.5 <0.5 <8.5 

· / 
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Table 4·4 (cont) 

SoutNrn Pacifk Tranaportatian CGllplny ChVlhw• Yard) 
Ground llater Orpnfca Anetpes 

Report for■ I J 

.-.. · 

THt 
Method 

QAQC late cla-1,3 lidllore- tr-•1,J·lfchlero- Etlwfl lletlllylene 1,1,2,2-Tetra- Tetrachl.,... Toluene 1,1,1-Tri· 1,1,2-Tri· 
c:bloroedlane chloreettlana 

IIIMIJA 

111·03A 

1111-CISI 

111·051 

1111-051 

.... 061 

IN·07A 

ticl1\60Z 

I010JI020 

ticl1\602 

I010/I020 

601\602 

5030/IOZO 

601\602 

601\602 

5030/8010 

5D30/I020 

601\602 

I010/IG20 

ticl1\602 

8010/8020 

601\602 

601\602 

8010/8020 

ldantiflcation hllpl• 

04/"22./U 

03/07/89 

04/22/U 

OJ/05/89 

04/17/16 

06/30/16 

OJ/tf/19 

04/17/16 

06/JO/U 

OJ/tf/19 

04/17/16 

OJ/15/19 

04/17/U 

OJ/05/19 

04/17/8' 

04/17/66 

113/05/. 

prowl.. prGp¥tane lanlene dlleri• dllwoedlaa et!Wl .. 
"9/l ua/1 ua/l ua/1 "'8/1 Ul/1 Ul/l Ul/l wall 

-·---------- --------- ------------ ------------

cO. 1 

c0.5 

c0.1 

c2S 

c0.1 

c0.1 

<0.1 

cO. 1 

<5.0 

c0.1 

c25 

c0.1 

c0.5 

cO. 1 

c0.1 

~ 

<5.0 

cO. 1 

<250 

0.20 

c0.1 

<50 

cO. 1 

C25I 

c0.1 

<5.1 

c0.1 

c0.1 

c250 

0.5 <10 c0.5 

c0.5 <2.0 c0.5 

ca. 1 

c2S 

c0.1 

c0.1 

<10 • c0.5 

<100 <ZS 

<IO C0.5 

<10 c0.5 

◄.1 

c0.1 

<0.5 

<11 

<10 

<20 

8 c10 

c25 <100 

co. 1 <10 

c0.5 g 
◄.1 <10 

c0.1 <10 

<25 <100 

c0.5 

c0.5 

cS.O 

cO.S 

c25 

c0.5 

cO.S 

, .. 
c0.5 

c25 

◄.S 

c0.5 

c0.5 

c25 

4IOOO 

17a0 

<I.S 

c0.5 

<5.0 

1'·0 1 
\ 150 '. 
i 

; J., \ 
i • 
I ' I , ; ,., I 

1' 

cO.S 

<25 

o., 

C0.5 

c0.2 

<Z5 

cO.Z 

• cO.Z 

c0.5 

I.Z 

cO.Z 

c0.5 

c0.2 

c2S 

c0.2 

c0.5 

0.6 

c0.2 

<Z5 

c0.5 

c0.1 

<Z5 

cO. 1 

47 

c0.1 

c0.1 

<5.0 

c0.1 . 

c25 

cO. 1 

c0.5 

c0.1 

c0.1 

cO. 1 

c0.5 

c25 

c0.1 

130 

cO., 

c0.1 

<5.0 

<0.1 

c25 

cO.' 

c0.5 

<0.1 

cO.' 

<25 
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, Table 4·4 (cont) 

Southern Pacific Transportatian tGlllplnV (leyabore Yard) 
crOIRi water Organies Analyses 

Report Fora t 3 

SMple Tnt Ult Date cis·l,3 Dldlloro- tr-•1,J·Dlc:hloro· Ethyl Nettayl_,. 1, 1,2,2·Tetra· Tetradllore· Tol..,. 1,1,1·Trl· 1,1,2·Tri· ...... Netllod ldlntificatlon s..pted prQPrl- praprlene a.nz.,. c:hlortde dlloroetta.w etllyl .. dlloroetMNt chloroetune 
lllllll 111111 l ua/l 1111111 ue/1 111111 l ua/l Mill Mill .. .,, ........ ·······--- ------········· ·····--- ----------------- ····-------····--·- ••••••••• --------- ----------···· ------------ -----···· ---------··· ---------·-· 

tll·OII l010/8020 03/05/19 <O.S <5.0 <0.5 <2.0 <0.5 c0.5 <0.5 <0.5 c0.5 

.,.09. 601\602 04/23/16 <O. 1 cO. 1 cO. 1 <10 <O.S <0.5 <0.2 <O. 1 <O. 1 

tll·D9A l010/8020 03/03/19 <0.5 <5.0 <0.5 <2.0 <0.5 c0.5 <0.5 <0.5 c0.5 

., ... 611\602 04/17/16 <0.1 c0.1 <G.1 <10 <0.5 <O.S c0.2 4.1 cO. 1 

111·191 601\602 04/22/16 <0.1 <0.1 <0.1 <10 <0.5 <0.5 <0.2 <O. 1 <O. t 

.,.. l010/8020 03/03/f/l <0.5 <5.0 <0.5 <2.0 <0.5 <0.5 <0.5 <O.S <O.S 

111-tGl 601\602 04/21/16 <0.1 <0.1 <0.1 <10 <O.S <O.S <O.Z <1.1 <O., 

..,., .. l010/IDZO 121,1,,,, <0.5 <5.D <0.5 <2.0 <0.5 <0.5 <O.S <0.5 <0.5 

_,.IOI 601\602 04/28/86 <1.1 <0.1 I D.21< <10 <0.5 <1.5 I, o.,) <O. 1 <0.1 

NW·11A 601\602 04/21/16 <0.1 <O., <0.1 <10 <0.5 <1.5 <O.Z <0.1 <0.1 

lll-11A 601\602 FDUPE--,· 11 IA 04/21/86 <0.1 <O. 1 <0.1 <10 <0.5 <0.5 <O.Z c0.1 <0.1 

.... 11. 601\602 04/23/86 <0.1 <0.1 <0.1 <10 <0.5 -<0.5 <O.Z <0.1 <O., 

NW-111 I010/l020 OJ/ft!,/,,, <0.5 <5.1 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 

111-121 601\602 04/24/16 <O.' se0.1 se0.1 <10 <0.5 <0.5 0.1 <O. 1 <O. 1 

NW-13A '81\602 04/29/16 <0.1 c0.1 0.9 <10 <O.S <0.5 <0.2 <0.1 <0.1 

NW-13A U10/l020 OZ/11/19 <1.0 <11 9.t <4.0 <1.D <1.D 2.2 <1.0 <1.1 

llt-lJI 681\602 04/29/16 <O. I <0.1 <O.'. <10 <0.5 <1.5 <1.2 <O. 1 ~-' 
lal-131 IOI0/8020 02/11/19 <1.0 <10 <1.D <4.0 <1.0 <1.D <1.0 <1.D <1.0· 
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Table 4•4 (cont) 
Southern Pacific lr-,iortati• CGIIIPlflr Cllyahore Yard) 

Gr4M1d water Orpnlca AMtyau 
leport Fol'II I J 

lllllple THt QAQC Data cla-1,J lidllero· tr-·1,J·Dlclllero· Hkyt lleehylene 1,1,2,Z-Tetn- Tetraclllwo• Totu.. 1,1,1-Trl· 1,1,Z·lri· 
lkaber lllethcld ldlntlffcatlan laplod prawl- prepyl- ·--- cltlort• dll.,...tllane edlyt- cllleroethana dllwoetll-

u■/l 111/l Ulll Will lollll Will Ulll Will ua/l 
----------- ·--------- --········----- ···-··-- ---------·-······ ···---------------- --------· --------· --·---------•-· ------------ --------- ------------ ···------· -· 

IIMU 601\602 04/'l.9/M cO. 1 cO. 1 <O. 1 <10 cO.S c0.5 .c0.2 cO. 1 <O. 1 

111-141 601\602 04/29/M <O. 1 cO. 1 O. I <10 <0.5 c0.5 c0.2 cO. 1 cO. 1 

111·15A 601\602 04/29/M c0.1 cO. 1 <0.1 <10 <0.5 c0.5 0.7 c0.1 1J 

11,1•15A 8010/8020 02/'2'5/lt c0.5 d.O , .. <2,0 c0.5 cO.S cO.S c0.5 cO.S 

ll,l•HA 5030/IOtO 03/'9/19 <2'500 <25000 <10000 <2500 c2500 c2SOO c2SOO 

..,._15A 5030/8020 03/'9/19 cO.S c0.5 

111·16A 601\682 04/29/16 c0.1 ◄.1 c0.1 ell cO.S cO~S c0.2 ◄.1 cO. 1 

111-16& I010/l020 02/25/19 c0.5 d.D cD.5 cZ.O <0.5 c0.5 <O.S ◄.5 <0.5 

111•161 601\602 04/29/16 co. 1 cO.' c0.1 <10 <0.5 cO.S . cO.Z <O. I c0.1' 

.,.161 IOlG/8020 02/2.5/19 <0.5 cS.O c0.5 cZ.O c0.5 c0.5 c0.5 c0.5 <0.5 

111·171 601\602 04/21/li co., c0.1 c0.1 <'8 ca.s c0.5 o. 1 ◄.1 ~-1 

_,.t7A I010/l020 02/25/19 c0.5 <S.O cO.S cZ.D cO.S cO.S cO.S cO.S ◄.5 

111·17A I010/l020 02/24/19 <1,D <10 <1.0 <4.0 <1.D <1.0 <1.0 <1.0 <1.1 

111-171 601\602 04/21116 ◄.1 <1.1 o.z <10 cO.S ◄.S 0.2 0.10 ◄.1 

IIM71 8010/8020 02/15/1/1 c0.5 cS.O <O.S. cZ.O c0.5 c0.5 -cO.S c0.5 <0.5 

... 111 IOI0/8020 ovw• -c1.0 <10 <0.5 <4.0 <1.0 ct.I cO.S <1.0 c1.1 

IOIMIJI I010/I020 03/02/19 c0.5 cS.O c0.5 <2.1 cO.S c0.5 ◄.S c0.5 co.s 

ICllf-04A I010/I020 OJ/02/19 cO.S cS.I cO.S <2.1 cO.S c0.5 c0.5 c0.5 <O.S 

; ' • 
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Table 4-4 (cont) 
Soutllem Pacific Transportation COllplnY (laysllore Yard) 

GrCUld Water Orpnlcs Analyses 
Report fora t.J 

SMpl• Test QAQC Date ci1•1,3 Dic:lltoro· tran■·1,3·Dichloro· Ethyl Nethyl- 1,1,2,2-Tetra• Tetrachloro- Toliaw 1,1,1•Tri· 1,1,2·Tri· ......... Nethcld ldantificatian s..pted proprl- ,.....,.,. a.nz.. clllori• chloroetllaw edlyl- chleroethanl cMer•tllaM 
ua/l ug/l Lll/l USll/l ""'' uu/l ug/l ug/l ua/l 

---------- ----·----- --------- ------ -----·-- ----------------- ·------------------ --------- --------- -----·-------- ------------ --------- ------------ ------------

IClll·OSA 5030/IO,O 03/'19I• <0.5 <S.O <Z.0 co.s <O.S <0.5 <0.5 

IClll·C161 5030/8010 03/09/19 <0.5 <S.O <2.0 <0.5 <0.5 <0.5 <0.5 

IOll-068 5030/I020 03/09/89 <0.5 <0.5 

IClll·D7A 8010/8020 03/02/19 <0.5 <5.0 <0.5 <2 .0 <0.5 <0.5 <0.5 <0.5 <0.5 

DW·224 8010/8020 DJTCI 1120·2791 02/26/19 <0.5 <S.O c0.5 <2.0 <0.5 <0.5 <G.5 <0.5 <0.5 

DW·lG3 801Q/l020 IITCI ll20·0679 03/03/19 <G.5 <5.0 <0.5 <Z.O <0.5 c0.5 <0.5 <0.5 c0.5 

OU·SS·1Af I I 

DW·SS•2Af I I 

.. 305 8010/8020 IIUISE•]/5•1119 03/07/19 <O.S <5.0 <0.5 <Z.0 <0.5 <0.5 <G.5 <0.5 <0.5 

D0M 8010/8020 DEC011 WATE12·16 02/11/fi <1.0 <10 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 

ll·stN> 601\602 04IWl6 <O. 1 <O. 1 <0.1 <10 <0.5 <0.5 <0.2 <O., <O. 1 

S•SIJIJ 601\602 S·SlN' 04/29/16 co. 1 <O. 1 <O. 1 cU) <0.5 <1.5 <0.2 c0.1 <G.1 

Tl•2009 601\602 Tl-2009 04/Wl6 <G.1 CO. I 0.5 <10 <0.5 <0.5 2.1 <O. 1 <0.1 

Tl•217 5030/IOlO Tl·217 02/17/fR <G.5 <S.O <Z.0 <0.5 <0.5 <0.5 <8.5 

Tl·211 5030/8010 Tl·211 02/11/89 <1.0 <lO <4.0 <1.0 <1.0 <1.0 <1.0 

Tl-223 I010/IG20 Tl·22J 02/23/19 <0.5 <S.O • <O.S <Z.0 <0.5 <0.5 <0,5 <0.5 <8.5 

Tl·224 I010/l020 Tl-224 02/24/fR <1.0 <10 <1.0 <4.D <1.0 <1.0 <1.0 <1.0 <1,0 

Tl·22S 8010/8020 Tl-225 02/'25111'1 c0.5 <5.0 <0.5 <Z.D <G.S <0.5 <0.5 <0.5 <8.5 

' 
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t•l• 4·4 (COftt) 

sautll•rn Pacfflc TrMlport■tlon Cllllpflf (layahore l■rdl 
GrCl&l'ld Veter Grgantc1 Anelyan 

leport fora I 3 

Saple THt QAQC Dete ci■-1.J •lch-Lore- tr.,.·1,3-Dldllore· Ethyl Nethy~- 1,1,Z,Z·letr■• Tetr■dltoro• Tolaane 1, 1, 1-Trf· 1,1,Z·Trf· 
llud:ler Method I dent If f c■tl.on Slllplld proprt..,. IIN'.QPYlene lanZ- dllori• chloroett... etllyl .. dlloroethaw clllerNthane 

Will Ulll Will Ul/l Ul/l ..,, ug/l wall 119/l 
----------- ·--·------ --------------- ----·-·- ----·------------ ------------------- --------- --------- -------------· ~---··--·-·· --------- ------------ ----··----·-

Tl•-226 I0,0/8020 11•226 02/'14/19 c0.5 cS.O co.5 cz.a c0.5 co.s cO.S c0.5 cO.S 

Tl•JOZ 8010/8020 11-302 03/02/19 c0.5 cS.O c0.5 <2.D C0.5 c0.5 c0.5 c0.5 c0.5 

ll•JOS 8010/8020 11•305 03/05/19 c0.5 C5.0 co.s <2.0 c0.5 c0.5 <0.5 c0.5 <0.5 

Tl•309 5030/8010 11·309 03/09/19 c0.5 c5.0 c0.5 <Z.O. c0.5 c0.5 c0.5 c0.5 <0.5 

11·417 601\602 Tl • N•417 04/17/16 cO. 1 cO. 1 co. 1 <10 c0.5 cO.!S c0.2 c0.1 cO. 1 

Tl·W 601\602 Tl·ll·W 04/23/86 c0.1 cO. 1 cO., c10 c0.5 co.s .. , c0.1 c0.1 

Tl-421 601\602 ll·N-421 04/28/16 cl.1 cO. 1 c0.1 ctO c0.5 cO.S c0.2 c0.1 cO. 1 

ll·4Z9 601\6QZ ll·ll-4Z9 06/Z,/16 c0.1 cO. 1 ca., ctO c0.5 c0.5 c0.2 cO. 1 cO. 1 

11-619 601\602 11-11-619 06/19/86 cO. 1 cO. 1 ct.1 <10 c0.5 cO.S <0.2 c0.1 co., 

Tl-630 601\602 Tl-630· 06/ll/86 cO. 1 c0.1 <D.1 <10 c0.5 c0.5 c0.2 cO. 1 co. 1 

\ 
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Table 4•4 (Cl)At) 

Southern ,acific Tr-,iortation eapany (la)'llhore Yard) 
Grcuid water organics Analyses 

leport fora I 4 

Sllll»l• Test QACIC Date Trichloro· Tric:hloro· Vinyl Total Total Petrol11a 
llumer Method Identification S811pled etllyl.,. fluorathana Chloride. Xylene ·~ Ul/l Ulll Ul/l Ul/l 1111/l 

----•----•• -•••••-•-• ----•••-••--•••• ••a••••••••••••••• •••••••••••• ••••••••• -------·- -·------------· 

NIC·01A 611\602 04/24/16 1.2 cG.1 <0.1 ca., 

NIC·01A I010/802CI 02/26/fR c0.5 <1.0 <Z.0 <8.5 17 

MIC·02A 601\602 14/22116 c0.1 c0.1 <0.1 c0.1 

NIC•02A 8010/8020 03/02/19 c0.5 <1.0 <2.0 <0.5 

NIC·Oll 601\602 04/22/16 cG.1 <0.1 <I. 1 o., 

NIC·Oll IG10/l020 03/07/f/9 cG.5 <1.0 <2.0 c0.5 

NIC·IKA 601\602 04/22/16 cG. I <O. I <0.1 3.1 

NIC·04A IG10/l020 OJ/03/f/9 <0.5 <1.0 <2.0 <0.5 

,1C-C)41 601\602 04/22/16 <O. 1 <0.1 <O. 1 

NK·041 I010/l020 OJ/OJ/19 <0.5 <1.0 <Z.D <8.5 

N:·05A 601\602 04/22/16 <O. 1 <O. t <O. 1 <O. 1 

N:·05A I011/l020 03/05/19 <0.5 <1.D <2.0 <0.5 

NIC-851 601\602 04/22116 <O. I <I. t ct.I <O. 1 

NIC·l6A 601\602 04/23/16 <O. t <O. t <0.1 <O. t 

NIC·l6A Nt0/I028 03/03/119 <0.5 c1;0 <2.0 <8.5 

NK·°'8 '81\602 04/21/16 <O.I cO. 1 <O. 1 <0.1 

NIC-Cl61 601\602 FDUP£ ••161 04/29/16 <0.1 <0.1 <0.1 c0.1 

' 
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lalale 4·4 (cont) 
Southern P~iffc lr-portation CCJ11PM1r Clayahor• Yard> 

Gr-... Mater Grtanla Anal yan 
leptrt fora I 4 

Saple lest QAQC Date Trichloro· Trichloro• Vinyl Total Total PetrolNI 

•Ullber Method ldlnttflc:ation lapl .. ethyl_. fluorMthane Chloride XyllN llydrocarbona 

WIil 111/l Ulll "Ill 111/l 

·---------- ------··-- ·---------- -- -- ---··--· ----------- -----------· ----·---- ------·-- -----------·---

lllC·061 8010/8020 03/0J/19 c0.5 <1.0 <Z.O <0.5 

NK·07A 601\602 04/21116 cG.1 <O. 1 cO. 1 <0.1 

flC·07A 8010/8020 ov1.11• cG.5 <1.D <2.Q <0.5 <1 

NIC·071 601\602 04/28/16 cQ.1 ◄0.1 <O. 1 co. 1 

IIIIC-071 8010/8020 OV17/19 cO.S <1.0 <2.0 cO.S <1 

MIMNll 601\602 14/24/16 cQ.1 co. 1 <O. 1 cQ.1 

IIIIC·Oll I010/IG20 OZ/2J/., <1.0 <2.0 <4.0 <1.1 

IIC·09A 601\602 06/19/16 c0.1 c0.1 c0.1 co., 

NIC·09A I010/l020 OS/17/lf c0.5 <1 .. 0 <2.1 cO.S 

IIC·091 611\602 06/t9M cO. 1 <0.1 cO. 1 ••• 
NIMN I010/I020 aJ/07/19 c0.5 <1.CI <2.0 cQ.5 

IIC·091 8010/8020 FDtJ1£NIC•1191 QJ/07/19 c0.5 <1.0 <2.1 <O.S 

,U:·22A 601\602 fDIJl£•111COZ·A 04/22/16 15 cO.t cQ.1 Z.3 

NIHOI I010/l020 03/03/19 c0.5 <1.0 <2.1 <0.5 

tll-011 601\682 04/24/16 c0.1 ca."t c0.1- <0.1 

..... ,. I010/I02CI OVH/19 c0.5 <1.1 <2.1 <0.5 

tll·021 601\602 04/'ll/8' ca: 1 <O. 1 •0.1 1., 

t11~02B 1010/8020 03/0Z/19 <0.5 «1.0 <Z.O <0.5 

\ 
·1 
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05/14/rH 
Table 4-4 (cont) 

Southem Pacific Transportation ~ (hyshore Yard) 

• ;nu,d Mater Organica Analyses 
Report Fora I 4 

SMple Test QAQC Date Trichloro- Trichlore- Vinyl Total Total Petrol-
ll1a1er Method ldantificati11n s.pled ethyl- fluorathane Chloride Xyl- llydrocarban& 

ue/l lolllll ug/l ug/l 111/l 
···-------· ·-----·--- ----------·-··- ·--·--·- -·-------- ------------ · · --~--·- --•-~--- - ----····--····· 

111-CBA 601\602 04/22/86 <0.1 <0.1 <0.1 1.2 

111-0ll l010/8020 13/07/,S <0.5 <1.0 <2.0 <0.5 

MM·04A 601\602 04/W86 <0.1 <O. 1 <0.1 <0.1 

Ill-DU l010/8020 03/05/,S Ciim1 <SO <100 <25 

'.111·05A 601\602 04/17/16 1800000 <O. 1 <0.1 <O. 1 

111-0SA 601\602 06/30/86 140000 <0.1 <0.1 <G.1 

lll·OSA 5030/8020 03/fl'l/f/9 <O.S 

NW·051 601"°2 04/17/16 44 <O. 1 <O., <O., 

Ill-OSI 601\602 06/30/16 7 <O., <O. 1 <0.1 

111-851 5830/I010 13/0/9/,S 110 <10 <20 

111-851 5030/8021 13/fl'l/,S <0.5 

lll-06A 601\602 04/17/16 79 <O., <0.1 <O., 

111·06A •no11020 Ol/05/19 r 2100] <SO <100 <2S 

111-061 601\602 04/17/16 18 <0.1 <0.1 <O., 

111-061 I010/ll020 OJ/05/19 -I~ <1:0 <2.0 <O.S 

111·07A 601\602 04/17/16 340 <O. 1 <O. 1 <O., 

1111-0IA 601\602 04/17/16 <0.1 <O. 1 <O. 1 cO. 1 

111-0IA l010/8028 03/05/,S <25 <50 <100 <25 

' 



---·--·-·"-'- ·-----·--·-.· .. . .. ... .. 
~ ,• ., . ..,. "- .. ___ . . ,,. .. ··• ... - : · •-·-# ;;._, .,· .. -·, -2 ........... , ............... ____ .,, 

(:: ... :,i ... ~.:i , ...... ,,:,•"' -......... _, . ... _. 
Page lo. 4 
05/14/19 

Table 4·4 (cant) 
SOWthem ,aciflc T,r--,.rtatkn C....-,y (laphor• Yant) 

ll"OUnd Vater Orta(ca MMVSH 
a-,ort ,.,. •, 

s-.,le lNt UQC Date lrfdlloro· Trfchloro• Vinyl Total T•tal ,etrolMa 
llaler Method ldlnU.flcation hllpled olhylllW f·WOl'athena Chloride Xyl- llydrocarbonl 

Ulll WIil Ul/l WIil ..,, 
···-----·-- ·--------- --------------· -------- ---------- ---·----·--- --------- ••••••••• ·--------------

111-0II I010/I020 03/0J/19 c0.5 c1.D c2.D c0.5 

111·09A 601\602 04/ll/16 -cO.t· - cO., c0.1 c0.1 

MW·09A I010/IOZO O]J0]/19 c0.5 <1.0 <2.D <0.5 

MW·091 601\602 04/17/16 c0.5 <1,1 c0.1 cD.1 

MW·091 601\602 04/22/16 cO. 1 cO. I c0.1 cO. 1 

lll·091 I010/l020 0J/DJ/19 cO.S c1.D c2.0 c0.5 

MW-1Ql 601\602 04Jn/16 ct. I cO. 1 <0.1 cO.I 

MW-10A I010/IOZO 02/17/19 -41.5 c1.0 c2.0 ◄.5 

lll·IOI 601\602 04/21116 ,cQ, 1 <0.1 <0.1 O.J 

111·1\A 601\602 14/Zl/16 <0.1 cO. 1 cO. 1 c0.1 

MW-11A 601\612 FIKl'f ·MW-11 IA 04/21/16 <O. I <0.1 <O. I cO. I 

111-111 601\602 04/Zl/16 c0.1 cO. 1 <O. 1 <0.1 

111-111 8010/IOZO 03/05/19 c0.5 <1.0 c2,0 c0.5 

MW·UI 601\602 04/24/16 c0.1 cD.1 <0.1 c0.1 

MW-1JA 601\602 04/Z'l/16 4..1 <l.t cO.t 2.1 

fll·13A I01GJI020 Cll/11/19 cl,8 cZ.O <4.t 47 120 

111-131 601\602 04/29/16 4.1 <0.1 <0.1 .. , 
MW·lla I010/IOZO 02/11/19 ct.I cZ.I <4.0 <1.0 ct 
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Tlble 4-4 (cont) 
Southem Pacfffc Transportation CCIIIPMY Clayshor• Yard) 

&nu1d Yater Or1111ica Analyses 
Report Fera ti 4 

S11Pl• Tat QAQC Date Tric:llloro· Tridllore- Vinyl Total Tot•l Petrol-
lll.llber .. thed ldentf f I cat Ion Saplect etlaylene fluoraeth- Chloride Jlyl- llydrocarbona 

111/l Ul/l 111/l ua/l 1118/1 
-----·----- ·--------· ------------··- --·-···· ---------- ------ ------ --------- -------·- ---------- --- ... 

tll•14A 601\602 04/29/16 <0.1 <0.1 <0.1 0.6 

Nlil-141 601\602 04/29/16 <0.1 <0.1 <0.1 <0.1 

tll·15A 601\602 04/'29/16 <O. 1 <0.1 <0.1 15.0 

IIMSA IQ10/I02G 02/lS/19 <Q.5 <1.0 <2.0 <0.5 

NW·15A 5030/I010 0/M/19 200000 <5000 <100000 300 

t11·15A 5830/l020 DJ/f»/19 <0.5 

NW·16A 601\602 04/29/16 <O. 1· <0.1 <0.1 <0.1 

t11·16A 8010/8020 OZ/25/M <0.5 <1.0 <2.0 <0.5 7J 

t11·161 601\602 04/29/16 <0.1 <0.1 <0.1 <0.1 

IIM61 I010/l020 02./25/19 <0.5 <1.0 <2.0 <0.5 <1 

lll-17A 611\602 04/21/16 <0.1 <0.1 <0.1 0.3 

lll-17A I010/l020 02/ZS/19 <0.5 <1.0 <2.0 <0.5 24 

lll-17A I010/l020 02/24/19 <1.0 <2.0 <4.0 <1.0 1.1 

-..,.,71 601\602 04/21/16 <O. 1 <0.1 <0.1 0.5 

tll-171 I010/8020 02/25/19 <0.5 <1.0 <2.0 <0.5 <1 

tll-171 l010/8020 02/24/19 <1.0 <2.0 <4.D <0.5 

ICJll-011 1010/8020 03/02/19 c0.5 <1.0 <2.0 <0.5 

IQll-04A 8010/IOZO 03/02/19 <0.5 <1.0 <2.0 <0.5 
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Paae No. 6 
05/14/89 

Table 4·4 (~ant) 
SOUtMm Pacific Traneportation CCIIIPlf¥ Cilaylhor• Yard> 

.,__ Water lrelnlca AMlYHS 
leport Fera I 4 

Saple Int QAQC Date Trlchler•· Trfchlere• Vinyl fetal Total Petrol-
Nulber Nathod Jdantlftcatlon 1-.,lad ethylene fluo,_t..._ Chlort• Xylene llydrocarbarw 

WIil ""' Ulll 1.11/l 1111/ l 
----------- ··-·-·---- -------- ·····-- -------- ---------- ------------ ------·-- -·-······ ---------------

Dlil·OSA 5030/8010 03/rl'l/19 11aoooo ' c1.D c2.0 

IOll·061 5030/8010 113/rl'l/19 co.s ct.a c2.0 

Dlil·061 5030/8020 DJ/rl'l/19 cD.5 

KMW·07A 8010/8020 OJ/02/19 c0.5 c1.o c2.0 c0.5 

DV-224 8010/8020 11 ITCN 1120-2791 12/26/19 c0.5 <1.0 <2.0 c0.5 z., 

DW·JOJ I010/l020 tlTCII NZ0-0679 DJ/113/19 <0.5 <1.0 c2.0 c0.5 

DU·Sl•1Af I I 

DU·Sl·2Af I I 

II 305 I010/IOZO llltlf•J/5•1119 IS/07/19 c0.5 ct.o c2.0 c0.5 

DCIM' I010/II02CI DfCCIII IMTW-16 DZ/11/19 c1.o c2.0 c4.0 <1.0 <1 

...... 601\602 114/22/16 <0.1 <O. 1 c0.1 <0.1 ..... 601\602 l·SUNf' 04/29/14 <O. 1 <O., co. 1 <0.1 

Tl•Z009 601\602 T1•20rl'I 04/22/16 c0.1 c0.1 co. 1 J.I 

11•217 SOJO/l010 11·217 D2/17/,,, co.s cl,O c2.0 

11-211 5030/8010 11·211 02/11/19 <1.0 c2:o <4.0 

T■•m 8010/8020 11·223 D2/2J/119 c0.5 <1,0 cZ.O c0.5 

11-m I010/l020 Tl-224 t'l./24/,,, <1.0 cZ.O c4.I <1.0 

Tl·Z25 I010/l020 Tl-225 02/25/19 ct.S <1.0 c2.0 <0.5 

\ 
• J 
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Table 4·4 (cont) 
sauthem Pac:iflc Tr-,iortatfon Capany (laysilor• Yard) 

eran, Water Qrprtlcs Anlllys• 
lep,rt fora I 4 

Saple Tut QAQC Date Trichloro• Tr-idlloro· Vinyl Total Total Petrol111.a 
llumer Method ldlntific■tien Sapled etllyl- fluoratll- Cllloride Xylene llydrocarbaN 

wall ua/l . ua/l Ul/l ■all 

----------· -------·· · ·-·----·------- -------- ·--------- ------------ --------- ······· ·- ---·····-····-· 

·T1·226 I010/l020 Tl·226 OZ/26/19 <0.5 <1.0 <2.0 <0.5 

Tl-302 8010/1020 Tl·l02 03/02/89 <0.5 <1.0 <2.0 <0.5 

Tl•305 8010/8020 11·305 03/05/89 <0.5 <1.0 2.0 <0.5 

Tl-309 5030/8010 Tl·309 03/09/19 <0.5 <1.0 22 <0.5 

Tl-417 601\602 Tl· N-417 04/17/16 c0.1 <O. 1 <O. 1 <0.1 

Tl-423 601\602 Tl·N-423 04/23/16 <0.1 <O. 1 <O. 1 <0.1 

Tl-421 601\602 TI-N-421 84/28/16 <O. 1 <0.1 <0.1 <0.1 

11·429 601\602 Tl·N-429 84/29/16 <O. 1 <0.1 <O. 1 <0.1 

Tl-619 601\602 Tl·N-619 06/19/16 <0.1 <O. 1 <O. 1 <O. 1 

Tl-630 601\602 Tl-630 06/30/16 <O. 1 <0.1 <O. 1 <0.1 
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TABLE 6 
SOIL-GAS/GRCIJIID·WATER SURVEY DATA 

BRISBANE RAILYARD 

==--==... --:i-.- ... c:::::a::IIICI.--- - ~•;ii;;:a;i;;:e:i: =====az=:c 
lll!Cll~D-1/ATER SNU'lES SOIL-GAS SAIIP~ES 

., ___ -- ----·-·---- .......... -- --'•--------- --- --- ---------·-- --------------- --- -
Depth of Total O~th of Total 

Sn111>le Date of Sa,q:,le voes (al TPff Saqple voes ca> TPH 

Loeat !Ol'I ~ ling (feet) (ppb) (ppb) ( f eet> (ppb) (ppb) 

. ----- -·- -·---- .. ·----------....... -..... ....... .. --- -- ·----- -- .. -- -------- --· ···--------· -·-·- -- --- ... .. --. --

SG1·t 05•Mar-90 9 0.n <0.8 7 ..3.2 <0.1 

SG1•2 05-Mar-90 7 27 32 4 0. 70 0,3 

SG1-3 05•Mar•90 4 0.44 <0.8 3 <O. 1 

$01·4 05-Mar-90 7 0.40 <0.8 3 <0. 1 

SG1·5 05-Mar•90 4 0.08 16 3 <0. 1 

SG1 •6 05-Mar-90 5 0.42 <0.8 3 <O. t 
SG1-7 05-Mar-90 5 4.6 <0.8 3 <O . 1 

SG1-8 OS•Mar•90 3· 0.22 <0.8 2 <0.1 

SG1•9 05·Mllr•90 5 0. 41 <0,8 2 <0 .. 1 

SGHO 05-Nar•90 2 0.61 <0.8 z <0 .. 1 

SG1•11 06•Mar·90 3 9 .. 8 4 2 0.90 <0 .. 1 

SG1·12 06·Nar· 90 5 0.31 20 3 0.08 0 .. 4 

SG1·13 06·"8r-90 13 0.09 <0.8 6 0.01 <0 .. 1 

SG1·14 06-Mar·-90 6 o.zo <0.8 4 <O .. 1 

SG1·15 06•Mar·90 4 0,082 <0.8 2 0.4 <O. 1 

SG1•16 07-Mar--90 3 0.35 <3 2 0,002 2 

SG1•17 07-Mar-90 3 0.16 <0.6 2 0.40 0.3 

SG1-1B 07-Mar•90 3 0 .. 70 2 2 0.40 0,.3 

SG1·19 07•Mar•90 4 0.51 <0.6 2 0.002 <0,08 

SG1·20 07-Mar·90 3 Oc23 <0.6 2 0.40 0.2 

SG1·21 D7-Mar•90 3 1 .. 0 <0.6 2 0.40 <0.08 

SGt·22 D7-ilar·-90 4 9.,0 22 3 0.81 0.a 

SGl-23 07·Mar·-90 4 0.22 <0.6 3 D.02 0,.3 

SG1·24 07-Mar-90 3 1.0 <0.6 z 0.002 <0.08 

SG1·25 07·Mar·90 5 0.40 <0.6 3 0,0007 <0.08 

SG1·26 07-Mar·-90 4 200 160 3 9 .. 3 3 

SGt-34 07-Kar•-90 8 1100 5400 6 211 140 

SGl-35 09•Mar•90 5 0.46 1700 3 0.02 <0.08 

SG1·36 09·Mar-90 5 0.31 <0 .. 6 3 0.0006 <0.08 

SG1·37 09•Nar•90 5 0.23 <0 .. 6 3 0. 0029 0.4(bl 

SG1•38 09•Nar- 9Q 5 0.31 <0.6 3 0, 0003 <0.08 

SGl-39 08-Nar-90 5 55 430 3 2.0 <0.8 

SG1•40 08·M.ar•90 6 140 430 4 8.4 2 

SG1 • 41 08·Mar•90 5 0 .. 24 20 3 <0 .5 

SG1 · 42 DB-Mar·90 4 22 22. 3 0.52 <0 . 2 

SG1 •43 08•Mar-90 10 8.3 10 6 2.0 2 

SG1 •44 08•Nar•90 9 0 .. 42 <0 .. 6 6 <0.08 

2034 /SGSM. wkq Page 1 f 7•Jul•90 



TABLE 6 
SOIL-GAS/GR<X.IND-IIATER SURVEY DATA 

BRISBANe .RAil YARD 

----=-.. e--e•-e-...... --:::z:z::11::cc:rm••m•arn~=--srm:ia-m:s-=--•n■:a:tz.,.............e-~·~ 

GRCUND-IIATER SAMPLES SOIL-GAS SAMPLES 
-- ----------- ---- - .............. ----- - - -------·--- -- - ------- --- - - ................ _. 
Depth of Total Depth of Total 

Saq,le Date of $anl>le voes <•> TPH Sample voes <•> lPH 

Location S~lfng <feet) (ppb) (ppb) (feet) (ppb) (ppb) 

... - - -- - - -. -- -.... - - - -- . -- ····-· -- --- . - - -- -- --- -- - -- · --- . -- - - ... .. .. ......... ---·· ...... . . ... .... ........ -. .. - • ·- --

S.G1·45 Da-Kar-90 5 2900 Z600 3 25 9 

SG1·46 09-Mar-90 6 0.42 <0 •. 6 3 <0. 08 

SG1·4T 09-Mar-90 5 0.21 <0.6 3 0.002 <0.06 

SG1·48 09·Mar·90 5 2500 7200 3 73 32 

SG1•49 09•Mar-90 5 0.45 <0.6 3 0.51 <0.08 

SG1·50 09-Mar-90 5 300 340 3 6-3 2 

SG1·51 12-Mar-90 8 4800 10000 6 1400 920 
SG1-52 13•Mar•90 s 33 6 4 8,5 

sil1-54 14•Mar·90 9 230 210 6 54 28 

sa1-ss 14•1fat·90 5 550 1000 3 45_0 16 

SG1-56 14•11ar•90 5 800 1400 3 78 73 

SG1-57 14-Mar•90 6 240 88 5 47 9 

·SG.1·58 14-Mar-90 8 25 16 3 170 150 

SG1-59 14•Kar, 90 5 1.1 <0.08 3 0.03 <0. 07 

SG!-6D 14·Mer·90 5 73 210 NS 

SG1-61 14-Mat-90 5 0.23 6 NS 

SG2-1 12•Nar·90 4 0.66 <0.6 NS 

SGZ-2 1Z•Mat-90 4 48 34 3 5.8 0,4 

SG2·3 13-Mar·-90 4 53 5? 3 3. 4 D.3 

SG2-4 1Z-Mar'"90 4 o.03 <3 NS 

SG2·5 1Z·Mar·•90 4 0.03 530 NS 

SG2·6 14· Mar·90 5 o.24 450 NS 

SG2·7 13-Mar-90 5 0.02 1300 NS 

SG2•8 12-Mar-90 4 0.12 ◄0.6 NS 

SG2·9 1 Z•Mn-90 4 0,66 <0.6 MS 

SGZ·1D 12-Mat-90 4 0.04 3100 NS 

SGZ-11 12•Mar·90 4 0:.03 1900 NS 

SG2·1Z 12•Mar•90 4 0.03 IIZO NS 

SGZ-13 09-Mat•90 3 0. 01 62Q NS 

SGZ-14 12•Mat·90 5 0.10 270 NS 

SG2-15 13-Mar-90 2 0.02 <D.6 NS 

SG2·16 13-Mar-90 2 0.2, 14 z .0024 1. 0 

562-17 13•Mat-90 5 o. 11 76 NS 

SGZ-18 1l·Maf'•90 5 0.61 <0.6 NS 

SGZ•19 13-llar-9D 5 0.06 <0.6 3 D-009 0.2 

SGZ-20 13-Mar·9D 5 0.03 780 3 0. 12 <0.07 

SG2-21 13·Nar-90 5 0. 21 6 NS 

2034/SGSll . wl:q P•se 2 17· Jul ·90 



TABLE 6 
SDI L-GAS/GR0UNl>-11ATER SURVEY 04TA 

&alSWE RAil YARD 

m.z.::m.:-~·•m..-.11;11 e:a,..,..........,.....------,~..srm.::~~c= ... tt::t:t:::·t:--:a:: 

SC2-22 
SCZ-23 
SG2-24 

SG2·25 

Date of 
S811\)llng 

t4-Mar·90 
14·1tar•90 
14-Har ·90 
14·Mar·90 

GROUND-WATER SAMPLES SOIL-GAS SAMPLES 

Depth of 
Saq,le 
(feet) 

5 
5 
9 

5 

Total 

voes Cal 
(ppb) 

0_22 

0.21 
6.1 

0. 27 

TPN 
(ppb) 

<0.08 

1100 

<0.8 
<0.11 

Depth of 
~le 
(feet) 

2 
NS 

3 
HS 

Total 

voes <a> 
(ppb) 

0.006 

0. 11 

TPH 

(ppb) 

o., 

<0.07 

,r:pa::,:e·,ra-rr::-=-:::r:e:rr a,__....:n::r::::rs:sn'f!'rm~-m.aa::a.Jr.& 

NOTES: 

a) s Total voes ia the sum of 1,1-DCE, 1,1-DCA, 1,1,1-TCA, tran&-1,2-DCE, TCE, PCE, benzene, 
toluene, ethylbenzene and xylenes. For indivfd~•l det.ectlon l fmlts, pleue refer· to the 
data sheets. . 

bl • C011C«1tratjons in blri eJ<Ceeded or equaled """le concentration. 

NS " Not Sa,rpled. Soll gu salll'le was not cotlected at this location because 1111ter tabla 
was too high and/or shallow soils wer-e saturated due to rainfall infiltration. 

2034/SGSM.wkq Pagel 17·Jul•90 



TABLE 7 

SOJL-CUALIT'I' DATA SLW4ARY 

VOLATllE ORGANIC COMPOUNJS 

BRISBANE RAILYARD 

(All result& In parts per 11il I Ion) 

-. ... .........., • .c11 ... ml'rm:J1.:11W••"' ···•--1o • " ··· · ····· •• ◄ • "-"l11J.-A--•---·•--- s:■•-----······· · .. .-.1Pn1,.___,......-n..,....,. ........... rIPT'PW:PTPT:PP'PTTP ■lrTrllll.l'TPmr11•• ■Ill[■ lllCPPD ■llPP ■ llmlCPIIDl . .... . ......... l!T 

S~le Tcul Total 

S~le Depth Date of Y1nyl Chloro- i,2-DCE Chiaro- Freon Ethyl- Total Kon-priority 

ID (feet) S9ff1Ple Chloride ethane i;1•DCA i,l·DCE c1a/tram forin 113 i,2-DCA i, i, i-TCA ij2-DCP lCE i, i,2-TCA PCE BenE@ffl! Toluene benzene JCyl enes Pol I uunta 

• • ·-. -- • ··-- ·- ----- -- .................................... ····--. ·-~ ·- ~- ~ . ♦ -- · - - . ......... - ....... ··-····· - ••• ·-- ............ • -- .. _. - - - - - - - · ·. - - - - -- • ---- - ·--. -- -· ------. -- ................ ·-- -----·--- ·--- ---- • •••• 

North .-rea 

NSB•i•ZA 0</11/90 c0.004 c0.004 <0.003 c0,003 40.00] <0.003 <0.003 <0.00] <0.003 <0.003 0.007 <C.0,003 <0.004 <0.002 <0.002 <0.003 <0.00:S II) 

NS&· i·10A 10 0'111/90 0.007 -<D.004 <O.OOl -<0.003 0.050 c0.003 c0.003 <0.00] <0.003 <0.00] 0.025 <0.003 o.o,~ <0.002 <D.002 <0.001 <0.003 ND 

NS8·2·5A 5 0</10/90 <0.004 c0.004 <O.OOl '110,003 0.150 <0.003 cO.OOJ <0.00] <0.00] <0.003 0.067 <0.00.J <0.004 <0.002 -<0.002 <0.003 <0.00] ND 

NS8·2·10A 10 0-1/10/'10 c().004 <0.004 <O.OOJ <0.003 <0.003 <0.003 <0.003 <0.00] c0.003 <0.003 0.240 <D.003 0,012 <0.002 <0.002 <0.003 <0.00] II) 

NS8·2·15A 15 0-1/10/90 <0.004 <0.004 <0.003 <0.003 <0.003 <0.00] <0.003 <0.00] ◄0.003 <0.003 0.220 <0.003 <0.004 c0.002 <0.002 <0.00] <O.OOJ II) 

N'SB-3-2A 04/10/90 <0.004 <O.OOI. <0. 003 <0. 003 <11.00] -c0,003 <0,001 <0. 003 0.006 <0.003 0.007 <0.003 0.006 .. 0.002 0.005 <O.OOJ <0.003 II) 

NSB·l·10A 10 0</10/90 <8 <10 <8 <5 <3 <4 <5 <4 <J <3 <2 <3 <1 <J <I 5 12 2112 
NS8-l-1SA 15 0-1/10/90 18 <10 <8 <5 50 <4 <5 <3 <3 <J <] <1 <J 30 647 
N58·l-18A. 18 Ol/10/'10 <O.O <i <0.8 <0.5 -<0 .3 <0.4 <0.5 <0.4 <0.3 <0.l i.8 <0.3 o.z <O.J -<O.i <0.2 <O.l II) 

NSB·4-6A 6 04/10190 <4 <5 <4 <J <2 <2 <3 <2 <2 <2 ., <2 <0.5 <2 <D.5 <l <Z 314 

NS8·4·9.5A 9.5 04110/90 <0,004 <0.004 <0.003 <0.003 <0.003 <0.003 <O.DD:J <0.003 <0.003 '110.00] <0.004 <0.001 <0.004 <0.002 <0.002 c0,003 <0.003 ND 

N51·5·2A 04/11/90 -cQ.004 c0.004 <0.00] c0.003 <0.003 <0.003 <0.003 <O.OOJ <0,00] -c0.003 <0.004 <0.00] .0,004 <0.002 <0.002 <0.00] <0.003 ND 

NS8·5•10,, 10 0</11/90 <0.004 c0.004 <0.00] <O.ODl <0.003 <ll.003 <0.003 <O.OOJ <0.003 <0.003 0.012 <0.00] <0,004 <0.002 <0.002 <0.003 <0.001 II) 

NSl-6·2A 2 0-1(10/90 <0.004 <0.004 <0.00] <0.003 0.007 <0.003 <0.003 <0.003 <0.003 '41,003 0.056 <0.003 <0.004 <0,002 0.00] <0.003 cQ.001 ., 
NS8·6·U.5A 11.5 0-1/10/90 "°·°°' '110.004 ◄0.003 <0.00] ~.DIil <0.003 ,c;Q,003 <O.OOJ <0.003 <0,003 0.007 <O.OOl <0.004 <0.002 <0.00Z <0.00] <0.003 II) 

NSB-6·15A 15 D</10/90 0.013 <O .004 <0.003 <0.00] 0.120 <0.003 <0,00J <0.003 <0.003 <0.00] 0.022 <0.00] <0.004 c0.002 <0.002 <0,00:S <0.003 NO 

Lf·1A·5.5A 5.5 04/23190 <0.2 <1 <0.2 c0.2 3.0 '110.2 '110.2 <0.4 <0.2 <0.3 21 <0.3 0.4 c0.2 <O.Z <0.2 <0.3 ND 

lf·1A·11A 11 04/21/90 <0,2 ., <0.2 <0.2 <0.2 <0.2 <0.2 <0.4 <O.Z <0.3 <0.2 <0.3 <0.1 <0~2 <0.2 <0.2 <0.3 NO 

LF·2B·41.5 41.5 04/26/90 <0.2 <l <0.2 <0.2 ,(0.2 <0,2 <0.2 '110.4 <0.2 <O.l <0,2 ,(0.3 <O. i c0.2 <Q.2 <0.2 <0.3 ND 

LF-3A.·6A 0</21/'10 <0.2 <1 <0.2 <0.2 <D.2 <0,2 -<0.2 <0.-4 <0.2 <O.l <0.2 <0.3 <0.1 <0.2 <O.Z <0.2 <O.] II) 

lF·lA•i0.5A 10.5 04/21/W <0.2 <1 <0.2 <0.2 -<0.2 <0.2 <0.2 <0.4 -<0.2 <O.l <0.2 <0.'3 <O. 1 <0,2 ,(Q.2 <0.2 <0.3 .. 
LF·lA·16.5~ 16.5 D</21190 <0.2 <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.4 <O.Z <0,l <0.2 <0.3 <O. 1 <0.2 <0.2 <O.Z <0.3 ND 

NP·1-10.5A 10.5 04/24/90 <0.2 <1 <0.2 ◄0.2 <0.2 <0.2 <0.2 <0.4 <0.2 <0.3 <0.2 <0.3 <0.1 <0.2 <O.Z <0.2 <0.] .. 
LFP-1·5,0 0</25/90 ,(0.2 <1 <O.Z <0.2 <0.2 <0.2 <O.Z <0.4 <0.2 <0.] <0.2 <0.3 <O. 1 <0.2 <0.2 <0.2 <O.l II) 

2034/soi lvoc.wtq .... ; 17-Jul-90 



JA1Jl 1 
SO l t.-0'.lAll Tl DA IA ~'t 

l'OUl Ill OltWlt tOHl'caJ!DS 
11• 1su-...it lltAll.14110 

(ltll r u ulu ' " pert • per a f ll lonl 

S.,-Ph ro\.t l lot•\ 
SMf)h Otj:llt,. D•~ci of Y1r,,i;I Cl'll or-o, l,t·OCE Chlorv· f t itDI'? llhY', . fo'ttl #on-pr-10t'U"f 

'D i{HU l aqil~ Ctl l of'(de etMl'M' , ,, •OCA 1.1 --oee: c1,/ tt' .... fom us 1,.2--00. '· ,, .. ,u. 1,2 •1:tC., 1a 1, 1,l• TC.A ,a. lffll.~ 1Gh.ltf .. bm:t..,. XyltnH Palh1t~• 

ott •Sft• Aru 

OU• ·6 I, 04/1<190 c.:0 .2 •I <O.Z .ca.i <O.? 111:0. 1 <O .Z c.o ., ,1) . 2 <O.J , .. cO .J 0,7 <0.2 <0. 2 <0, 2 <O.J .. 
cst· l- 11 . 5 11.5 0/./24/90 ..r:0.2 ., <O . l c0. 2: c.O. l <Q.2 <IJ.l co. , c() , 2 co .. l <0.2 <11 .J <0.1 cO , l ,11.Z <11. 2 <O, J .. 
01t-l- 16A 16 04/2<190 .c0.2 <I <O.l c0 , 2 <0.? <O ,l <0 , 2 co.~ c() , 2 <O.J <IJ. 2 <O.J <0 , I <0 ,2 c0 . 2 c0. 2 c.O.l .. 
~ .... ,.,., 3.5 ~mm •• .. .. .. .. 11A ... .. ,. •• .. •• •• <0.005 <0.0~ •0. OOS <0 .005 .. 
NA • Ndt enelyied 
NO • Not •tec:tecf at or ~ l ~nnt ot detecr1on 



TABLE 8 

SOIL-QUALITY DATA SUMMARY 

SEMI-VOLATILE ORGANIC COMPOUNDS 

BRISBANE RAILYARD 

(All results in parts per million) 
~:;=aa....._e ....... .-.._-.....arznmwa ■■aw ■sa.~c:;;;;,;smr==~•••••••n■■"":ai;;:a:au,:;;i;:rn::;;a~m=:aa;:rsm=rm=rma:-arm-a . ..-m:a■ s:mrm.-.a.-a.rm:a■rm 

Tentatively 

Ident i fied 

Sample Benzo(a) · Bis-(2· Semi · 2-methyl 

S1101ple Dapth Date of Foot· Acena· Phenen· Anthre· Fluoren· onthra· ethylhe•yl) Quantified Naph• Naph· 
ID <feet) Semple note phthene Fluor- thrane cene thene Pyrene cene phthalate Chrysene Coq,ounds thalene thalenc 

-....... -..... -•·•• ....... . ... ... -.. ·------ ... --·· ---·--- --- . ........... ---- -••·••· -.. --·-·-· ·-·· ........ ·---·-·--·-···---·--------- . .... . .. . -------- ·--. ·----- · ••-• · 

North Area 

• ••••• •• • •• • • 
SG1·4·0 0 04/19/90 <0.06 <0.06 0.070 <0.06 0.140 0.170 <0,06 1.1 <O. 1 0.228 <0.06 <0.06 

SG1 · 11 · 0 0 04/19/90 <1 <1 <1 <1 <1 <1 <1 <10 <2 0 <1 <1 

SG1 • 15•0 0 04/19/90 <1 <1 2 <1 3 3 <1 30 <2 0 <1 <1 

SG1 · 4a·0 0 04/19/90 <0.1 <0.1 0.27 <0.1 0.36 0.48 <0. 1 <1 <0.3 5.87 <1 <1 

NSB· 1· 10A 10 04/11/90 <0.06 <0.06 <0.06 <0 .06 <0.06 <0.06 <0.06 <0.6 <0.1 0.352 <0.06 <0.06 

NSB·3· 10A 10 04/10/90 84 110 320 590 69 71 24 57 35 945 130 140 

Turntable/01 l Tank Area 
. .... .. --........ . .. ...... ... .. 

fTS8•1•7A 7 04/12/90 <1 <1 <1 <1 <1 <1 <1 <10 <2 93 <1 <1 

TTSB · 3•15A 15 04/12/90 <0.06 <0.06 <0.06 <0.06 <0.06 <0. 06 <0.06 2.000 <0.1 0. 479 <0.06 <0.06 

TTSB·5 • 2A 2 04/11/90 <1 <1 2 4 <1 <1 <1 <10 <2 0 <1 <1 

TTS8·5•10A 10 04/11/90 <0.05 <0 . 06 <0.08 <0.06 <0.06 <0.06 <0.06 1.400 <O. 1 4. 740 <0. 06 0.090 
TTSB·7· 7A 7 04/12/90 <0.06 <0.06 <0.06 <0,06 <0.06 <0.06 <0.06 2.300 <O, 1 4. 126 <0 . 06 <0.06 

TTSB· 9•9. 5A 9.5 04/18/90 <0.06 «0.06 <0 . 06 <0 .06 <0.06 <0.06 <0. 06 <0.6 <O. 1 2. 047 <0.06 <0,06 

TTSB · 10·8A 8 04/18/90 <0.06 <0.06 <0 . 06 <0.06 <0.06 <0.06 <0.06 <0.6 <O. 1 7.650 <0.06 <0.06 

SG2-6-0 0 04/19/90 <1 <1 <1 <1 <1 <1 <1 <10 <2 0 <1 <1 

OTT·1·0 0 04/19/90 <1 <1 <1 <1 <1 <1 <1 50 <2 0 <1 <1 

OTT · ZO·O 0 04/19/90 <0.06 <0.06 <D .06 <0.06 <0 .06 <0.06 <0.06 0.9 <0 . , 0.091 <0.06 <0.06 

OTSB· 3· 5A 5 04/16/90 <0.06 <0.06 <0.06 <0.06 0.220 0.250 <0.06 <0.6 <0 . , 0.320 <0.06 <0.06 

OTSB·3·9 . 5B 9 04/16/90 <0.06 <0 . 06 <0.06 <0.06 <0.06 <0 .06 <0.06 1 <O . 1 8.3 <0,06 <0 .06 

0TSB· 6·6 . 5A 6.5 04/13/90 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0,06 3,600 <0 . 1 0.320 <0,06 <0 .06 

0TSB·10·6A 6 04/16/90 <0.06 <0.06 <0.06 <0 .06 <0.06 <0.06 <0.06 <0 .6 <O . 1 0 <0 .06 <0 .06 
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TABLE 8 
SOIL•QOALITY DATA SUMMARY 

SEMI • VOLA Tl LE ORGANIC COMPOUNDS 

BRISBANE RAil YARD 
(All results in parts per million) 

aenzo(a)· 81&· (2· 
Foot- Acena· Phenan• Anthra· fllJOl'an· anthra- ethylhexyl) San,ple 

ID 

Saq,te 

Depth 
(feet) 

Date of 

S""l'le note i:,llthene F luo.-- throne c;ene th- Pyrene cene phthalata Chrysene 

South D f sposa I Area 
.. ... .... . _. -· · .. .. .. . -·- -

SOT-8· 0 0 04/19/90 

Of ft lte 
.. . ... ... ... -·- -
~PS1H·2.5 2.5 05/11/90 
KPSB-5-1 I 0S/11/?(I 

Key: 

S01 • Safi Gas Point, North Area 
NSB • North Area Soil Bar1ng 
TTSB • Turntable Area Sall Bor1'1!1 
SG2 • Soil Gas Point, Turntable Area 
OTT • Oil Tank Area Trenc:h 
OTS8 • Oil Tank Area Soil Boring 
SOT • South D llposa l Area T renc/1 
KPSB • Kassler Property sail Bor11-o 

20Y./S0l LSEl11. II01 

<0.06 

<0.06 

<0.06 

<0.06 <0.06 <0.06 <0,.06 

<0.06 <0.06 <0.06 <0.06 
<0.06 <0.06 <0.06 <0.06 

SOP < South Disposal Area P1ez"""'ter 
058 c Offsi te Soll Poring 
L F < Levme<f ri eke Mont tor, na Ue II 
LFP < levine<Fricke Piezometer 
1111 < Non1tor1na I/ell 
NP < North Area PI ez0111eter 
OTP < O1 l Tri Arllll Plezometer 

Page Z 

<.0.06 <0.06 1.3 <0. 1 

<0 .06 <.0.06 o.,oo <0. 1 
<0,06 <0.06 3 .000 •0.1 

T>!ntot,voly 
Identi f ied 

Setm· 
Quantified Naph· 

2·111ethyl 
Naph· 

~ thalene thalene 

0.076 <0.06 <0.06 

0 <0.06 <0.06 

0.630 <0.06 <0 .06 

17· Jui ·90 



TABLE 9 
SOIL·CIUALITT DATA SUIIARY 

TITLE 22 METALS 

BRISBANE IIAILYARD 

==~-=-===::::z::s:ll:l:•---=---:a;~====-==--==-:---:--::~·s~=-~••JU1••••••••••.-s-11S~-----~-.-••:;s;:n::::s.a ....... ~~S1ll=.i:.=.::~~••~~:2.z:::=:::~~~~ 

1119/kg or 
Sanple S8111ple 111!1/l D1te ot Chtoollllll Total 

ID Depth eKtract Senple Ant1--.y Arsenic lltlUII Be,-Yll IUII c..dn111n ♦ 6 ChtOOIIUII Cobalt Copper Lead Nercu,-y No\ybdem,n Ntckel se1ent1.R1 Sllwr Thelliun YenadlUII Zinc 

STLC mg/l 15 5.0 100 0.75 1.0 5 560 80 25 s.o 0.2 350 20 1.0 5 7.0 24 250 

TTLC 1119/tg 500 500 10,000 75 100 500 2,500 8,000 2,500 1,000 zo 3,500 Z,000 100 500 700 2,400 5,000 
Nean Rev I ona I 
Background O l 1119/kg <1 10 1,000 <I 100 15 50 30 0.2 <l 30 <O. \ 9. 1 150 120 

North Area 
...... ........ 
SGl-i · O 0 11111/k11 04/19/90 s 13 86 <0. 1 1.7 NA 40 7 330 320 <0.1 2 36 <S <0.5 <1 19 330 
SGl-4 · 0 0 119/kg 04/19/90 <i ., 50 <O. I O.T <0.1 13 8 110 110 0.1 <1 8 <S <0.5 <1 49 140 
sc:1 - 11•0 0 111/kG 04/19/90 16 a as <O. 1 i.7 11A 44 10 220 790 o. 1 <I ZS <S <0.5 <1 41 350 
SG1•15·0 0 1119/kl 04/19/90 4 11 8] <O. 1 i.4 <O. 1 30 9 140 320 0.1 25 <5 <0.5 <1 33 430 
SG1•16· 0 0 "Ill/kl 04/19/90 11 <5 120 <0.1 2.7 <O. 1 50 9 140 550 <O. 1 II 43 <5 <O.S <1 34 560 
SG1 · 39·0 0 1111/ka 04/19/90 16 9 130 <0.1 2.5 NA 42 1S 430 450 0.2 2 37 •5 <0.5 <I 31 570 
SG1 · 48·0 0 111!1/kg 04/19/90 8 6 87 <0.1 2.7 <0.1 35 9 190 370 o.z 6 27 <S <0.5 <I 33 630 
NSB··i - 2A 2 111S1/k11 04/11/90 <i 15 82 <0.1 <0.1 NA )I 11 57 9 0.4 <I 71 0.4 <0,5 <I 41 l6 
NSB·1·2A z 11111/L 04/11/90 <O. 1 0.46 l <0.05 <0.05 NA <0.1 0.2 0.4 <0.1 <0.01 <O. 1 <0.005 <0.1 <0.1 <O. 1 0,2 
N58·5·2A 2 1119/kg 04/11/90 <1 l 34 <0.1 <0.1 NII ,, 8 86 49 <0.1 <1 16 O.l <0.5 <1 34 42 
MS8·5•211 2 1111/L 04/11/90 <0.2 0.03 0.9 <0.05 <0.05 NA <0.1 0.1 i.4 i.8 <0.01 <0.1 0. 1 <0.005 <0.1 <0.1 o. 1 
NSB·6·211 2 1111/kg 04/10/90 <10 <0.3 65 ., <1 NA <10 <10 11 <10 c0.1 <10 <10 <0.5 <10 <10 <10 44 
NSB-6·2A 2 1111/l 04/10/90 <O. 1 <D,D1 <0.05 <D.05 NA <0.1 cO, 1 <0.1 <D.1 <0.01 <0.1 0.1 <0.005 <0.1 <0.1 <O. 1 0.4 

Turntable/Di I Tanlc llre■ 
...... ,. .................... 
TTS8·3-15A 15 1119/lcg 04/12/90 <1 4.5 12 0.2 0.3 NA 27 6 16 27 <0.1 <1 31 <0.1 <0.5 <1 22 37 
TTS8·4·5A 5 n,g/kg 04/18/90 <5 411 0.7 0.4 NA 36 17 71 20 <0.1 <1 40 <5 <0.5 <2 43 140 
TT51·4·5A 5 ,ng/L 04/18/90 <0.1 <0.03 4. i <D.05 <11.05 NA <0.1 0.3 <O. 1 <0.1 <0.01 0.1 0.3 <0.03 <0.1 <0. 1 t.o i.0 

TTSB·5·2A 2 11111/tg 04/11/90 8l 8.1 58 c0.1 0.6 NA 18 8 430 820 0.2 <1 55 <0. 1 <0.5 <1 55 460 
TTSl·5·2A 2 ,ng/L 04/11/90 0.8 0.01 3.2 <0.05 0.09 ..... 0.3 <0.1 11 30 <0.01 <O, 1 1.3 <0,005 <0.1 <0.1 0.5 16 
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TABLE 9 

SOIL ·QUAL lTY DATA SUll4ARY 

Tl TLE 22 l'IETALS 

BRISBANE RAI LYARD 

•===-=-=~~=.:..=::::::::::~=;:tJC:::~u==m~~ ..... -u-~-;:.::-:::a.a:..-.~c~=-:s::-=-a:===--,--er- =r---- ... ==-:::.=.=::;:~~--:.=~=======csa:o~~---=-:r.=a:ir••·-·"·· • • 11 • •:a----··· 

mg/kg or 

San,ple S"""le 111!1/l Date of ChrCMWIU. Total 

ID Depth extract S""l'l• Antunony Arsenic Bar1111 Beryll ;.., Cech11111 ♦ 6 ChroonUII tobel t Copper Lead l'lercu,y l'lolybdeful Nickel Selenlun Silver Thallhn Yanadha Zinc 

STLC mg/l 15 5.0 100 0.75 1.0 5 560 110 25 5. 0 0.2 350 20 1.0 5 7.0 24 250 

TTLC mg/kg 500 5DO 10,000 75 100 500 2,500 8,000 2,500 i,000 20 3,500 2,000 100 500 700 2,400 5,000 

Mean Reg1onal 

Background <a> 111!1/kg <1 10 i,.000 <1 100 15 50 30 0.2 <3 30 <O, 1 9.1 150 120 

TTSB·5 · 10A 10 mg/kg 04/11/90 <1 2 24 0.1 <0.1 NA zo II 34 48 <0. 1 <1 26 0.3 <D.5 <1 36 61 

TTSB· S· IDA 10 mg/L 04/11/90 <0.1 0,16 0.6 <0.05 <D.05 NA 0.2 0.2 0.2 o. t <0.01 <0, 1 0.8 <0. 005 <D.1 <O. 1 D.6 0.4 

TTSB-6· 6.SA 6.5 111!1/kg 04/\2/90 <1 2.4 20 0.3 <O. 1 NA 13 7 22 17 <O. 1 <1 14 <O. 1 <0.5 <1 19 56 

TTSB·7•7A 7 mg/kg 04/12/90 <1 19 31 0.3 0.2 NJ\ 23 \) 51 27 0.1 <1 30 0.5 <0.5 <1 23 42 

TTSB•7•16.5JI 16.5 mg/kg D4/12/90 <I 3. i 9 0.2 0.3 NJ\ 24 6 15 5 <0. 1 <1 28 0.3 <0.5 <1 20 32 

OTP· i·O 0 mg/kg 04/19/90 5 <5 61 <O. 1 1.5 NA 38 fl 140 130 0.1 6 25 <5 <0.5 <1 30 300 

SCZ-6·0 0 1119/kg 04/19/90 2 <5 37 <O. i 0.4 ~" 16 9 110 110 <0. 1 <t 19 <5 <0.5 •1 66 71 

DTT-1 · 0 0 1119/kg 04/19/90 z <5 53 <0.1 0.7 <0. 1 21 8 220 320 0.1 2 ll0 <5 <O.S <1 150 110 

DTT-20•0 0 1119/kg 04/19/90 <1 <5 47 <0.1 0.1 NA 4 7 73 13 <0.1 <! 2 <S <0.5 <1 64 lO 

OTSl· 1 ·8. SA 8.5 119/ke 04/13/90 <I 5 16 0.2 0 .2 NA 30 9 28 27 <0, 1 <i 36 <O. 1 <0.5 <1 28 62 

OTSB· 1 ·8.SA 8.5 mg/L 04/11/90 <O. 1 0.06 0.3 <0.05 <0.05 NA 0.2 <D. 1 0.7 0.3 <0.01 <0.1 0.3 <0.005 <O. 1 <O. 1 0.5 0.6 

OTS8·3·5A 5 1'19/kg OV16/\IO <1 13 36 0.7 <0. 1 NA -28 12 23 10 <O. l <I 26 <3 <0.5 <1 37 48 

OTSB•3·5A 5 ,ng/L 04/16/90 <Cl.I 0.19 1.7 <0.05 <0.05 "" 0. 2 0.1 0.4 0.7 <0. 01 <O. 1 o., <0.005 <0.1 <O. 1 O.l 0.6 

OTSB·3·9. 5B 9.5 1119/kg 04/16/90 <1 4.3 46 C.l 0.5 "" 36 8 46 270 <O . 1 <1 36 <1 <0 .5 <1 Z9 160 

OTSB-3-9.58 9.5 ,ng/L 04116/90 <0.1 0.1 0.6 <0.05 <0.05 IIA 0.2 0.4 0.2 2 <0 . 01 <0.1 0.9 <0.005 <O. 1 <O. 1 0.5 2.6 

South Disposal Jlr~e 

-- -- - . ·-~ ·-· -··-·· ··-
l'IW·10A•O 0 1119/kg 04/19/90 8 7 82 <0, 1 1.6 <0, 1 53 9 180 260 <O. 1 6 43 <5 <0.5 <1 19 350 

SDT•1·0 0 1119/kg 04/19/90 27 18 480 0.1 3.6 IIA 100 15 . 910 2500 0.9 <1 49 <5 3.i <3 34 1700 

SOT-8-0 0 1119/h 04/19/90 <I <5 81 0.2 0.3 No\ 30 10 25 52 <0.1 <1 2l <S <0.5 <1 38 119 
SDP-2·6 6 mg/kg 04/25/90 n 6 770 0,2 2.1 NA 20 9 570 3,800 0.9 <I 35 <1 4. i 3 20 i,400 

SDP·Z-10 10 mg/kg D4/25/90 <1 6 14 0.2 0.2 NA 38 9 18 4 <O. 1 <1 42 <l <0.5 ., 31 42 

SOP-2-10 10 111!1/l 04/25/90 <0.1 <0.2 0.2 <0.05 <0.05 NA 0,2 0.2 <O. 1 0.2 <0.01 <0., 0.8 <0.2 <0.1 <0.1 0.4 0.4 
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TABLE 9 
SOIL•QIJALITT DATA S\HWIY 

TITLE 22 METALS 

BRISBANE RAIL YARD 

--------------c-::i.■:iz%::r::r--z-11e---~==•-=-=-::z-zas1:1::zn::---------:::------------------:a•••••••••••••••::zaz.a■zaa~:-:----------------------------------:r:r■••:11•:s•,i...----:■aaa■sz■••-•••••-••••••••z••••ss::i11:c 

1119/kg or 

Sa~le Saq,le 111!1/l Date of Chron111a1 Total 

ID Depth extract sa..,1e Anturony Ar1en1c larlun Beryl\ I.,. c_,.,. ♦ 6 CMOI011-" Cobolll COA"'r LHd Mercury llo\ybde(,un Nickel Selen11,a Silwr Thall i111 Vanediun Zinc 

STLC ,ng/1 ,s 5.0 100 0.75 i.O s 560 80 ZS 5.0 0.2 350 20 ,.o 5 7.0 24 250 

TTLC 11111/kg SOD 500 10,000 75 100 SllO 2,500 a,ooo 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000 

Mean •~•onal 
BeckgrOIM'ld < •) 11111/kg <1 10 l,000 <1 100 15 50 30 0.2 <3 30 •0.1 9.1 150 120 

SDP·l· S.5 5.5 1119/kg 04/2S/90 14 8 520 0.1 i.4 NA 15 ,, i,400 1,500 0.5 <1 21 <1 2.0 9 21 i,200 
SOP·3·10.S 10.S 111!1/kt 04/25/90 <1 5 16 0.3 0.2 NA 43 10 22 3 c0.1 <1 47 <1 <0.5 <1 37 47 
SDP•3·10.S 10.5 11111/l 04/2S/90 c0.1 <0.2 0.9 c0.05 <0.05 11A 0.2 0.2 0.4 2.4 <0.01 <O, 1 0.4 <0.2 <O. 1 <0.1 o.s 1.9 
SDP·5·6 6 q/kg 04/25/90 3S 10 500 o.s S.2 NA 38 11 900 4,600 4.i <1 46 <S 4.2 3 26 2,300 
SDP· 5•11.5 11.5 irv/kg 04/25/90 <1 2 17 0.3 •0. 1 NA 38 5 14 3 <O. 1 <1 33 <I <0.5 <1 33 40 
SO$B·1·4.5A 4.5 "II/kg 04/17/90 36 J.1 4SO <0.1 5,5 Nil Z7 16 3300 2700 0.S <1 54 <10 2.4 <10 19 5700 
SDS8•1•10A fO 1119/kg 04/17/90 <3 4.S 16 O.l 0.2 NA 43 8 20 5 <O. 1 <1 42 <10 <0.5 <1 34 43 
SOSB •2· 8A 8 1119/kg 04/18/90 27 12 550 0.2 4 . 6 NA 52 14 3,500 3,700 <0.1 <1 4 <S 4.0 6 26 2,700 
SDSB·2· 8A 8 ""/L 04/181"0 0.5 0.06 4.4 <0.05 0.11 NA 0.1 o., 45 120 <0.01 0 0.5 <0.0J <O. 1 <0.1 <O. 1 15 
SDS1· 2·14.SA 14.S P111/k9 04/18/90 <i <5 21 0.3 0.2 11A 55 11 27 5 <0.1 c l 56 <5 <O.S <1 45 56 
S058·2·1'.SA 14.5 "'9/L 04/18190 <0.1 <0.0J 0.2 cO.~ <0.05 11A D. 2 0.2 0. 1 0.4 <O.0l <0.1 0.4 <0.03 <0.1 <0. ' o.s 0.5 
SDS8·3·J.5l 3.5 IV/kg 04/16/90 13 13 420 <O.t 3 NA 31 11 3400 1700 7.4 <1 34 <10 2.5 <2 13 3500 
$DS8·3·3.5A 3.5 11111/L 04/16/90 0.2 0.07 6.4 cO.OS 0.14 NA 0.4 0.2 44 110 <0.01 •0. 1 0.7 <0.005 <O.t cQ.1 <0.1 130 
SDSB·l·10B 10 ,ng/kg 04/16/90 <1 3.8 64 o.s <0.1 NA 22 12 48 8 <0.1 <1 24 <5 <0.5 <t 36 47 
SDS8·3·10B 10 119/L 04/16/90 c0.1 <0.01 4.1 <0.05 <0.05 NA <O, 1 0.4 o.z 0.3 <0.01 <O. 1 0.1 <0.005 <O. 1 <0.1 0.1 0.4 
SDSB·4·4A 4 11111/kg 04/17/90 31 11 550 c0.1 6.Z NA 54 10 580 6400 0.3 <10 40 <ID <5 <10 20 2400 
SDSB·4·4A 4 111!1/L 04/17190 0.3 0.13 S.4 <0.05 o.oa KA 0.1 <0.1 5.7 350 <0.01 <0.1 0.2 0.096 cQ, I <0,1 •O. 1 31 
SDSB·4·11A 11 "'II/kg 04/17/90 <1 4.8 20 0.3 0.3 NA 48 10 23 7 <0.1 <1 48 <3 <0.5 <1 39 50 
SDSB•4•11A 11 ,ng/L 04/17/90 t0.1 0.06 0.2 <0.05 <0.05 NA 0.2 0.2 0. 1 0.1 <0.01 <0.1 0.4 <0.005 <0., <0.1 0.5 0.4 
SDSB·5·4.5A 4.5 -.i/lcg 04/17/90 1l 15 420 <O. 1 2.4 NA 51 16 1500 2000 <O. 1 <t 57 <6 6.6 <1 20 1500 
SOSB·5·13A 13 11111/ka 04/17/90 <1 3.9 13 <O. 1 <O. 1 11A 22 6 12 7 <O. 1 •1 19 <3 <0.5 <1 2l 34 
S0SB·6·4A 4 11111/kg 04/18/90 63 10 290 <O. 1 7.1 NA 44 12 2,800 6,700 1.0 61 <5 5.3 8 24 4,800 
SDSB·6·4A 4 11111/L 04/18/90 1.5 0.13 4.3 <O.OS 0.35 NA 0.4 0.2 150 170 <0.01 <D. 1 0.9 <0.03 <0. I <O. 1 <0.1 210 
SOSB·6·16A 16 1111/kg 04/18/90 <1 <5 19 0.2 o. 1 NA 29 6.i 16 8 0.1 <1 26 <5 <0.5 <I 26 37 
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TABLE 9 

S011.·0IJALI TY DATA SUM!Y.~Y 
TITLE 22 IETALS 

B!tlSBANE ~ILYARD 

--~•-•••=~=:::uta:a.:;:: aa..z::c::::=a.-•••---.aa.,.............=e=c~a-&a.ta:-t11a11■11m-~11rm~.=::r===~11Jrm:a•mwm■ .. ----.,.......,...--e:r-:e-:e-:.:c:-=m:---===-=c:::a::::=:c=-===:."D• 

a,g/kg or 
- __ _ s...,1e S°""le mg/l Date of Chrow11U11 Total ,~ Depth extract: S~le AntlllOI\Y Arsenic Bar,..., lervll iln Cadntiun ♦ 6 Chrcn11111 Cobalt Copper lead Mercury l!oly\xlf<ul Nickel Selen,,. Silver lhalll..., llanadhn Zinc 

STLC 1119/1 15 5.0 100 0.75 i.O 5 560 80 25 5.0 0.2 350 20 1.0 5 1.0 24 250 

TTLC ,ng/kg 500 500 10,000 75 100 500 2,500 8,000 2,500 i,000 20 3,500 2,000 100 500 700 2,400 5,000 
Mean Reg1onal 
Backgro\nl (al ,ng/kg <1 10 1,000 <1 100 15 50 30 0.2 <3 30 <O. 1 9.1 150 120 

SDS8•6· 16A 16 IMQ/l 04/18/90 <O. 1 0 . 05 0,7 <0 ,05 <0.05 NA 0.2 o. 1 0.2 0.11 <0,01 <O. l 0,3 <0.03 <0.1 <0.1 0.5 1.0 

SDSB·7·5A 5 mg/kg 04/17/90 46 7.4 620 <O. l 2.4 II,' 30 13 710 4700 0.6 <i 35 <10 2.11 <1 25 3200 
SDSB•7·5A 5 111!1/l 04/17/90 0.1 0.04 9,Z <0.05 0.09 NA 0.3 0.1 111 92 <0.01 <D . 1 0.9 <0.005 <O., <0.1 0.1 90 
SOSB-7·10A 10 mg/kg 04/17/90 <1 4.7 22 0.3 0.3 MA 47 10 30 28 <O. 1 <1 46 <3 <0.5 <1 37 60 
SDSB· 7·10A 10 mg/L 04/17/90 <0.1 0.05 i.i <0.05 <0.05 HA 0. 1 <0.1 0.6 2.4 <0.01 <0.1 0.3 <0.005 <0. 1 <0.1 0.3 2.2 

SOS8·10·5A 5 mg/kg 04/19/90 33 ,, 370 0.2 4.7 HA 39 17 900 2,400 0.6 <I 37 <5 4.0 15 26 1,900 
SOSB-10·1ClA 10 ,ng/kg 04/19/90 <5 29 o.:: 0.4 AA 46 10 35 56 <0.1 <1 47 <5 <0.5 <I 37 79 
LF·7A·11 11 ,ng/kg 04/24/90 <1 3 14 0.3 o.z NA 37 a 21 3 <O., <1 40 <1 <0.5 <1 32 42 

Offs1te 
.... .......... . . ...... 

Offsue-Ncrth 0 mg/kg 04/19/90 2 <S 114 <O. 1 1 NA 41 6 68 190 0. 2 2 29 <5 <0.5 <1 24 200 
Offs1te·South 0 mg/kg 04/19/90 <1 <S 20 <O.i <0. 1 NA 31 6 7 10 <0,1 <1 21 <5 <0.5 <1 32 35 
OS9·1·6 6 ,ng/1 04/24/90 <0.1 <0 . 2 2.5 <O.0S <0.05 NA 0.3 0 .2 0.2 <0.1 <0.01 <0.1 0.4 <0.2 <0.1 <O. 1 0.4 0.7 

::,,■■-----.wwwm :;::::;::;..;; .. _ ;_:s:_..::a:;a;;:;:;;;:::=-&ata.c-~ ~-::=:m~~~·cs;a:: --------=='"' 
NOTES: 

NA = Not Analyzed 

Al I s°""les analysed by EPA llethod 200. 
s..,.,1. concentretions reported as "nlg/kg extract• are total metals c<>ne:entrat,ons. 
s..,.,1., concentrat,ons reported as "nlg/1 extract• were •nalysed using the Title 22 MET . 
a = Nean Regional BackgrOL<>d Concentrations fr"'" Sh■klette (1~X). 
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TABLE 10 

SOIL-lil!ALITY DATA SUMMARY 
TOTAL PETRO~EUM KYDROCARBONS 

BRISBANE RAILYAllD 
(All resu.l ta in 11111/ka [Pl'ffll) 

~::z.a::a:m■.-.:rm~.a.a=-.-:,:::==w 

S~le f~t• Saq,le Date of Di esel llaste 

ID notes Depth S.,,,,le Fuel Oil 
........ .... ............... ·-.... ·-· -·---- ------·- ........................ _ ............. -.. 
Nortll Ar1!a 
................ ,.._ .......... 

NS8c2•10A 10 04/10/90 •2 24 

NSB-3•10A • 10 04/10/illl 16,000 21,QQO 
NS8-3•15A a 15 04/10/90 16,000 24,000 
NS8•3•18A • 18 04/111/90 110 250 

NS8-3·2A b 2 04/10/90 <800 7,900 

NS8-4·6A 6 04/10/90 9,000 1S,OQO 

NS8·6·11.5A 11 .5 04/10/90 <2 15 

LMA•5.5A a 5 .. S 04/ZJ/90 2 20 

LF-1A•11A 11 04/23/90 <2 17 
LF•28·41.5A 41 .. S 04/26/90 <2 11 

LF•3A·6A a,c 6 04/23/90 20 190 

LF•3A·10,S,\ 10 .. 5 04/:U/90 <2 12 

LF•3A•16 .. 5A 16.5 04/'B/90 <2 150 

Tijmtable/01 l Tank Area 
-- .. -------- ........... - ----
TTS8-1•7A a 7 04/12/90 300 3,300 
TTSB-1-10A a 10 04/12/90 5 110 

TTSB-2-6A a 6 04/11/90 <2 20 
TTSB-2•15A 15 04/11/90 <2 20 

TTSB·3-15A 15 04/12/90 <2 16 

TTSB·4-5A 5 04/18/90 4,200 370 

TTS8·4-12A 12 04/18/90 350 50 
TTSB-5-ZA b,c 2 04/11/90 <80 300 

TTSB-5·10A a,c 10 04/11/90 140 580 
tTSB-6·6.SA 6 .. 5 04/12/90 <2 19 

TTSB-6-15A 15 04/12/90 <2 17 
TTSB-7-7). a,c 7 04/12/90 600 3,200 
TTSS-7-16 .. SA 16.5 D4/12/90 <2 28 
TTS8-9·9.5 9 .. 5 04/18/90 <2 -44 
TTSB•9-14A 14 D4/19/90 <2 53 
TTSB•10-8A 8 04/18/90 220 <200 

TTSB•10•12 ... 5A b 12.5 04/18/90 800 <2,000 

TTSB•10•14A 14 04/18/90 10 <4 

TTS8·11·7A • 7 04/13/90 150 1,500 

TTS8·1MOA 10 04/13/90 <2 36 

OTP·2·5.S 5.5 04/2S/90 <2 8 

OTP•4•9.5 a 9.5 04/25/90 25 68 
OTSB·1•8,5A 8.5 04/13/90 <2 24 

OTSB-1•11A ,, 04/13/90 <2 12 
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TABLE 10 

SOIL-QUALITY DATA SUMMARY 
TOTAL PETROI.E\Jfll NTDROCARBONS 

BRISBANE RAILYARD 

<A LL r-esu l ts in i!Wke [ppl1l > 

Sanple 
10 

foot· ~•• Oate of Diesel llaste 

Oil note$ Deptll s.q>le Fuel 

DTSB-5-9A a 
OTSl-5-12.SA 

DT&l-6·6-SA b 

DTSB- 6-11A 

OT$8--8•1DA 

DTSB-1D-6A 
OT$8•10•12A 

OTSB-11-7A 
OTSB-11-11A 

LF-4A-5,SA 

LF-5A-9,5A 

Lf•8A-5.5A • 
South Olsposol Arco 

SOSS·1-10A 
sosa-5-4.SA 

SOSll·S· llA 

SOSB• 10· 7A a 
LF·7A-1t 

Off5ite 

KPSl-1-3,0 
KPSB-1-7.5 a 
KPSB-3-3.5 b 
KPSB-5-1 t, 

OSB•1·6 

OS8-1•11 , 5A c 
058-1-16" 
OTSB•-3-SA 
OTSB-3•9.51 a 
OTSl-4·8.SA a 
OT$8•4-10A a 
0TSl-7•7A 
0TSB·9·8A 
TT$8•8•1A a 

9 04/19/90 
12.5 04/19/90 
6. 5 04/13/90 

11 04/13/90 

8,000 
<2 

<10 
<2 

10 04/16/90 <2 
6 04/16/90 <2 

12 04/16/90 <2 

7 04/13/90 <2 

11 04/13/90 <2 

5.5 
9.5 
5.5 

0.4/23/90 1 DO 
D4/24/90 <2 
04/26/90 13,000 

10 04/17/90 
4.5 04/17/90 

13 04/17/90 
7 04/19/90 

11 04/24/90 

3 05/11/90 
7.5 05/11/90 
3.5 05/11/90 

05/11/90 
6 04./24/90 

11 .5 04/24/90 
16 04/Z4/90 
5 04/16/90 
9 04/16/9D 

8.5 04/20/90 
10 04/20/90 
7 04/20/90 
8 D4/l'i'/90 
1 04/19/90 

<2 

<2 
<2 

26 
<2 

<2 

14 
<20 

<8 
<2 

<2 

<2 

61 

36 
17 
4 

<2 

4 
<80 

22,000 

8 
60 

a 
49 

'70 
180 

11 
10 
60 

11 
20,000 

17 
60 

19 
140 
38 

4 
36 

240 
90 

53 
19 
5 

50 

160 
74 
7 
7 

20 
500 

All TP~ analyses were conducted using modified EPA lletllod 8015. 

HA • Not Analyud 
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TABLE 10 

SOIL-QUALITY D~TA SUMNARY 

TOTAL PETROL£UII HYDR0CARBCIIS 
Bil SBAIIE RAIL YARD 

CA n resu L ts in mg/k11 (ppll] l 

~t"■■--=---.,-.;:rv:n-===z:p exm:--;i:~·•e:,::•.,.....• ••e::::t - -o:::a·~ 

Footnotes: 

Foot· s..,.,le 
notes Depth 

Date of Diesel 
saq,ie Fuel 

W..te 
OH 

• - Kydr·ocarbons present in diesel r«111e may be part of waste oil present 

in saq,le. 

b • Diesel detection limit inc::reased due to Ntrix interfeN!nCe. 

c • Soil S!lllple& LF·3A·6A, OSB· 1-11,5A, TTSB·5·2A, TTSB•5-10A and TTSB·7·7A 
were also analyzed for total petroleUII hydr·ocarbon• (TPH) as gasol lne. 

TPH as gasoline was not detected at or above the method detection limit 
In these samples. 
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TABLE 12 

I/ATER- QUALITY DATA SUMMARY 

VOLATILE ORGANIC CIJ4POUNDS 

BRISBANE RAILYARD 

(All results ,n part s per bil Ii on) 

aaDaa::aaJ-m4.rmaaaa••·a:i:n:rcm-a::a-ua- .-a•rm:m••-aaamca• .... ••~&S11 . .._•••11ac-=:::ac=::.:r.a1trms■~•aa:aa.:.c.11a:i;aa:a-.arm••rm-•i:nm:r .,._..,mcSS11·11:11.amm.a.a 

Sampl e Date of Foot- Vinyl Chloro- 1, 1-DCA 1, 1 -DCE 1 , 2-DCE Ch loro- Freon 1,2- 1, 1, 1- 1,2· TCE 1, 1 ,2· PCE Benzene Toluene Ethyl• Total 

ID s_,.,le note Chloride ethane cI&/trans form 113 DCA TCA DCP TCA benzene Xylenes 

----- - . -.. - - -.. -- --· -. --- . -.. -... ... -.. --.. - - - ... --.. . --------- --. ... ...... . .......... ----- ------ . -· .. -- -- -- -- -.. ... -...... ...... ...... ·- .. ... -- . -- .. .. - --- -- -- . -.. ......... . . ·------- ----. -- ·----- - .. 
MCL NE NE 1 NE 100 NE 5 zoo NE 5 NE NE 5.0 NE NE 1,750 

DIIAL 0.5 NE 5 6 6 100 1200 0.5 200 10 5 32 5 1.0 100 680 1,750 ... -... - ......... . ....... . ........ --.. -- ... ------ - -- -- .. . -........ .. ---- ... ··-· .. ---- -. --- - -- . - ... . .. . ............... --- ....................... -- . -- .. .. .... .. . ... -- .. -- --- - -----------·· ......... .. ·-· ..... 
Sur face \lat er 

··--·· ..... ... 
Ditch Middle 02/23/90 <1 <5 o. 1 • <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0 . 5 <0.5 <1 

Ditch North 02/26/90 <5 <25 <0 . 5 <2.5 <2.5 <2.5 <5 <5 <2.5 <5 <2.5 <5 <2.5 <2.5 <0.5 <0.5 <1 

Di tch South 02123/90 <1 <5 <0 .5 <0 . 5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 

A·Zone \lel ls 

··--· · ····-·· 
ICMll-4A 02/15/90 <1 <5 <0. 5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0,5 <0.5 <1 

ICMll-7A 02/28/90 <1 <5 <0.5 <0.5 <D.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0 . 5 <0.5 <0.29 • <0.5 <1 

LF · 1A 05/02/90 220 <4 <3 9 3,000 <3 <3 <3 <3 <3 1,000 <3 6 <2 <2 <3 <3 

LF·1A 05/02/90 •• 250 <5 <4 <2 2, ,oo <5 <6 <3 <5 <5 550 <6 5.4 NA NA NA NA 
LF·3A 05/03/90 <4 <4 <3 <3 ~ <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 

LF- 4A 05/04/90 ... <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 

LF·5A 05/04/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <2 <2 <3 <3 

LF-7A 05/02/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 

LF·7A 05/02/90 •• <0.5 <0.5 <0 .4 <0.2 <0.4 <0.5 <0.6 <0.3 <0.5 <0.5 <0.3 <0,6 <0.5 NA NA NA NA 
LF · 7A DUP 05/02/90 ° <1 <5 <0 , 5 <0.5 <0 ,5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0,5 NA HA NA NA 
LF·8A 05/02/90 •• <3 <3 <2 <1 <2 <3 <3 <2 <3 <3 <3 <3 <3 NA NA NA NA 
LF-8A 05/02/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 

LF·8A DUI' 05/02/90 -* <1 <5 <0 , 5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0 . 5 NA NA NA NA 
LF·9A 04/30/90 9 <4 <3 88 62 <3 <3 <3 33 <3 52,000 14 10,000 <2 <2 <3 <3 
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TABLE 12 

WATER-QUALITY DATA SUHHARY 

VOLATILE OIUiAN IC COl1POUNDS 

BRISBANE RA I LYARD 

(Al I results m parts per bi 11 ion) 

m:.w:.■Aaa .. aa■rm::a:m::::ma.~2...:e.....:J.a.ac:a:.a:c.:::ua.":'Km'rm:11-=a:m•~~= -:m.a~-=-=-:=·s~~·•-----Jta:.maarm:::.::r:=:~ss:a:m:=rma 

S~l e Date of Foot· Vinyl Chloro- I, 1-DCA 1,1-DCE 1,2-DCE Chloro- Freon 1, 2· 1, 1, 1· 1,2· TCE I , 1,2· PC£ Benzene Toluene Ethyl - Total 

ID S~le note Chloride ethane cis/trans fonn 113 DCA TCA DCP TCA benzene Xylenes 
-- --· --.... . -- -· - . -- -- -.. .... ·-· -- .... -... ·--- -. -- .. -- -- - -- --~- --- --- -- ----· - . ----- . .. ---------··-·· ---·. ---- -- ---- - . -- --... ------ ------... -- ··-----. ----. -.... -- -· ------...... 

MCL NE NE 7 NE 100 NE 5 200 NE 5 NE NE 5,0 NE NE 1,750 

DIIAL 0.5 NE 5 6 6 100 1200 0.5 200 10 5 32 5 1 .o 100 680 1,750 
---. -....... - .. - -- - -• ·• ............... - .............. -- -- ...... -...... --..... ---- - - - -- - -- -- - -- . ... .. .... . . -.... -- .. - ---- -- ------· -- - -........ -·- - .. ----- --- ...... -.. -- . -.. --- -.... -....... -- - ... -- --- - ...... 

LF·9A 05/25/90 •• f <0.5 <0.5 <0 . 4 5.6 5. 1 1.4 <0.6 0.7 1 .o <0,5 19,000 8.0 1,900 NA NA NA NA 

LF·10A 04/30/90 <4 <4 <3 5 <3 <3 <3 <3 <3 <3 1,900 <3 170 <2 <2 <3 <3 

14K· 1A 02/20/90 ~ <5 <0.5 <0.5 <0.5 3.5 <1 <1 <0,5 <1 <0.5 <1 <0.5 <0.5 <0.22 • <O.S <1 

MIC·2A 02/22/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0 . 5 <I <0.5 <0,5 <0.17 • <0.5 0.21 • 
HK·4A 02/15/90 <1 <5 <0.5 <0 .5 <0.5 <0.5 <1 <1 <0,5 <1 <0.5 <1 <0.5 <0.5 <0.2 • <0.5 <1 
MK-5A 02/20/90 <1 <5 <0.5 <0 .5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0,4 • <0 . 5 <O . 1 

l!K-5A DUP 02/20/90 <1 <5 <0.5 <0.5 <0.5 <0 .5 <1 <1 <0.5 <1 <0.5 <1 <0 .5 <0.5 <0.4 • <0.5 <0 .1 

MIC·6A 02/22/90 <1 <5 <O.S <0.5 0.67 <0.5 <I <1 0.15 <1 <0.5 <I <0.5 <0.5 <0.17 • <0.5 <1 
MIC-TA 02/22/90 <1 <5 cm <0.5 <D.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.17 • <0.5 <I 
MK-BA 03/02/90 <I <5 <0.5 <0.5 <0.5 <0.5 <1 <1 0 . 2 • <1 Co::U • <I 0.11 <0.1 • <0.5 <0.5 <1 
14K· 9A 02/20/90 <1 <5 <O.S <0.5 <0.5 <0.5 <1 <I <0.5 <1 <0.5 <I <0.5 <0.5 <0.22 • <0.5 <1 

MW·3A 02/20/90 <I <5 <0 . 5 <0.5 <0_5 <0.5 <1 <1 <0.5 <1 <0.5 <I <0.5 <0.5 <0.4 • <0.5 <O. 1 
MW-4A 03/02/90 <I <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <4,3 * 0.16 • 0.37 • 
MW·5A 02/23/90 b <100 <500 <0.5 200 280 <50 <100 <100 20 <100 20,000 llO 1300 <0.5 <0,2 * 0.3 • 0.6 
Mll·SA DUP 02/23/90 b <100 <500 <O. S 190 250 <50 <100 <100 16 <100 20,000 110 1300 <0.5 <0.2 • 0.2 • 0.4 • 
,.W·SA 05/25/90 •• <500 <500 <400 <200 <400 <500 <600 <300 <500 <500 310,000 <500 700 NA NA NA NA 
M11·6A 02/23/90 ~ <SO <0.5 <5 600 <5 <10 <10 <5 <10 920 <20 81 0.2 • <0.5 <0.5 <1 
MIi· TA 03/02/90 100 <50 <0. 5 3.5 • 980 <5 <10 <10 <5 <10 930 <10 180 <0. 1 * <4.3 * <0.5 0.52 * 
Mll-6A 02/20/90 110 <50 <0. 5 <5 410 <5 <10 <10 <5 <10 3.2 • <20 <5 <0.2 • <0.4 * <0.5 <1 
M11·9A 02/15/90 <1 0.4 • <0.5 <0.5 5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 
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TABLE 12 

IIATER·CUALITY DATA SUMMARY 

VOLATILE ORGANIC COMPOUNDS 

BRISBANE RAIUARD 

(All results ,n parts per bfl lion) 

--r--=-=-T• ■ • -rm=~1n10:.:&:1m:ua:::~~a.aes:saa:amc•mmaa:•:a&aa:rm:arm.a:aamrm:a:rm•mm~~••1Prmw~...-.:a:eeree-m a:aa.awaa.saa•a.aaacaaaa■::..:a 

SOfl'l)le Date of Foot· Vinyl Chi oro- 1 , 1 · DCA 1, 1·DCE I,2-DCE Chloro· Freon 1,2· 1,1,1- 1,2· TCE 1, 1, 2· PCE Benzene Toluene Ethyl· Total 

10 Soirple note Chloride ethane c 1 s/trens form 11l OCA TCA DCP TCA benzene Xylenes 
...... ----- .. ·-· .. -.. -. -....... --·· ....................... -- .. -.................................................. ··- .. -.. ---- -------- ---- --- ---- ---- ---· --···· .... -- .. ..... -- ........ -- ....... -. ................. -..... 

MCL NE NE 7 NE 100 NE 5 200 NE 5 NE NE 5.0 NE NE 1,750 

DIIAL 0.5 NE 5 6 6 100 1200 0.5 200 10 5 32 5 1.0 100 680 1,750 
-....... • ·• ------ .. . ................................. -....... ·-- ---...... . .......... -.... ·---..... - -- .. -. -- --- .. ---· ..... -·- ----- --. ----- --- --- --.......... -.... --· ...... ... ---- ·---· ...... ··-·-·· ........ 
Mll-10A 02/28/90 <1 <5 <0 .5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0. 5 <0.5 <0.29 * <0.5 <1 

M11·10A DUP 02/28/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0,5 <0,5 <0.29 * <0,5 <1 

Mll·11A 05/08/90 ** <0.5 <0.5 <0.4 <0.2 <0.4 <0.5 <0.6 <0.] <0.5 <0.5 <0.3 <0.6 <0.5 NA NA NA NA 

Mll·11A 05/08/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 

IN·13A 02/26/90 <5 <25 <0. 5 <2.5 <2.5 <2.5 <5 <5 <2.5 <5 <2.5 <5 <2.5 1 6 6.8 14 

Mll·15A 03/02/90 <1 5.8 0.5 <0.5 0.4 • <0.5 <1 <1 <0.5 <1 0.7 <1 <0.5 1.5 <4.3 * <5 <10 

MW·16A 03/05/90 a <1 <5 <0. 5 <0 . 5 0.22 • <0.5 0.26 * <1 <0.5 <1 <0.5 <1 <0.5 0.3 • <0.11 • <0.5 <1 

Mll-17A 03/05/90 <1 3. 2 • <0.5 <0.5 <0.5 <0. 5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <O. 11 * <0.5 <1 

B·Zone \/el ls 
··-- -.. .. ... ... 
KMW·3B 02/15/90 <1 <5 <0.5 <0.5 <0,5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 

IOOl-68 03/06/90 <1 <5 <0.5 <0.5 <0.5 0.1 • 0.31 * <1 <0.5 <1 <0.5 <1 <0.5 0,16 * <0,2 • 0.11 • 0.75 • 

LF-28 05/08/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 

LF·3B 05/07/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 27 <3 .Im <Z <2 <3 <3 

LF·4B 05/10/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 
LF·5B 05/09/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <] <4 <2 <2 <3 <3 

LF-68 05/10/90 <4 <4 <3 <3 <3 <3 <3 <] <3 <3 <4 <3 <4 <2 <2 <3 <3 

LF-88 rYS/22/90 <4 <4 <3 <3 <3 <3 <3 <3 <3 <3 <4 <3 <4 <2 <2 <3 <3 

LF-98 rYS/22/90 <4 <4 <3 ill ill <3 <3 <3 <3 <3 24,000 8 2,900 <2 <2 <3 <3 

LF·9B DIJP 05/22/90 •• <500 <500 <400 <200 <400 <500 <600 <300 <500 <500 28,000 <600 2,500 Mt. NA NA NA 
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TABLE 12 

WATER-QUALITY DATA SUMMARY 

VOLATILE ORGANIC COH1'0UNOS 

BRISBANE RAI l YARO 

(All results ,n parts per billion) 

ata.aa..-.:aa&&:~:.as:a:a--...-a;~ •-..,.·r,u,cint-m::im:-rm-11-:c~m:a:-#:~.c=:=:rc::::n::e:n:::::,r;r;;n:r:,:r::r~:::cm=rm::s:rm:s-.mmm.aaa•e-=-e-we·:r:- ■w•i=u;:-=-c.sam.aas:~.11 

Seq:,le Date of Foot· Vinyl Chloro- 1, 1 ·DCA 1, 1 •DCE 1 ,2-DCE Chloro· Freon 1,2· 1, 1, 1- 1,2- TCE 1, 1,2- PCE Benzene Toluene Ethyl· Total 

ID Sa""le note Chloride ethane c1s/trans forn 113 DC/\ TCA DCP TCA benzene kyl enes 

.... --- . . - - ---.. -... -- --. -- --... --- .. - . --·- - . - -- ...... ··- ... . ·- -- .. ... -....... - -.... --- . -- --- - - ------ .... -----------......... . -· - ... -..... ............ . ---- . ----------- . ----- .. ... --- ... --
MCL NE NE 7 NE 100 NE 5 200 N£ 5 NE NE 5,0 NE NE 1,750 

DIIAL 0.5 NE 5 6 6 100 1200 0.5 200 10 5 32 5 1.0 100 680 1,750 
--- --- ------·. - .. - -· ..... ··-... - . --- .. .. .. --·-. - .. - - - . . .... .. .. ..... . . ... .. . -. -.. ·---- -- ... . ..... - . --- --- -- - - - -- -. -- --- .. - ---- ----- --- ... ..... - ---- ........... - --- -- -- - -- --- . -.. --... ........ -- - -... 
LF-10B 05/22/90 g <4 <4 <3 25 <3 5 <3 <3 8 7 26,000 200 3,000 <2 3 <3 <3 

MK·3B 02/20/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.4 • <0.5 <0.1 

M1C·4B 02/15/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 0.4 <1 <0.5 <0.5 <0.2 • <O.S <1 

MK•68 02/22/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 0.32 * <0.5 <1 

MK-78 02/27/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0,5 <0.2 * <0.5 0.6 • 
MK-98 02/20/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0,5 <1 <0.5 <0.5 <0.22 • <0.S <1 

Mll-10 02/21/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0 .5 <1 <0.5 <0.5 <0.22 • <0.5 <1 

"'1·20 03/02/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0 .5 <1 <0.5 <0.1 • <4,3 • 0.17 • 0.74 

"'1·5B 02/23/90 <1 <S <0.5 <0.5 <0.5 0.1 <1 <1 <0.5 <1 35 <1 1 <0.5 <0.2 • <0.5 <1 

MW-SB DUP 02/23/90 <1 <5 <D.S <0.5 <0.5 0.1 <1 <1 <0.5 <1 31 <1 Lill <0.5 <0.2 • <0.5 <1 

Mll-68 02/23/90 <1 <5 <0.5 <0.5 <0.5 0.3 <1 <1 <0.5 <1 [ill <1 0.5 <0.5 <0.5 <1 

Mll-88 02/20/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <100 <100 <0.2. <0.4 • <0.5 0.4 * 
Mll-90 02/15/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.2 • <0.5 <1 

MW-100 02/28/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 0.17 * <0.29 • 0.34 • <1 

Hll-118 03/02/90 <1 <5 <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <4.3. <0.5 <1 

"'1- 138 02/26/90 <1 <5 <0,5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0.2 * <0.5 0.2 . 
Mli-168 03/05/90 <1 <5 <0.5 <0.5 <0.5 <0.5 0.32 • <1 <0.5 <1 <0.5 <1 <0.5 <0.5 0.22 • <0.5 <1 

Mll-178 03/05/90 <1 <S <0.5 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0 .5 <1 <0.5 <0.5 0.11 * <0.5 <1 
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TABLE 12 
IIATER·QUALITY DATA SUIMARY 

VOLATILE ORGANIC COMPOUNDS 

BRISBANE RAILYARD 

(All results 1 n ports per bil I I on) 

Saq,le 

ID 

Date of Foot- Vinyl Chloro- 1,1·DCA 1,1-DCE 1,2·DCE Chloro- Freon 1,2· 
OCA Saq,le note Chloride ethane c1s/trans form 113 

MCL 

DIIIIL 

0A0C 
... -... . ............ 

Equ1pnent Blanks: 

EQ MK·4B·FB 02/15/90 
E0 MJC-98-FB 02/Z0/90 
EQ 1111·88-FB 02/21/90 
E0 MK-2A·FB 02/22/90 
EQ 1111-68-FB 02/23/90 

EQ MW-13A-FB 02/26/90 

EQ MK-78-EB 02/27/90 
EQ KNII· 7A-EB 02/28/90 

EQ Mll-16A-EB 03/02/90 

EQ Mll·4A·EB 03/02/90 

EQ KM11·6B·EB 03/06/90 c 

E0 LF-1A·FB 05/02/90 

EQ LF-3A·FB 05/03/90 
EQ LF-5A·FB 05/04/90 

EQ LF-3B·FB 05/07/90 

EQ M11·11A·FB 05/08/90 
EQ lf·SB·FB 05/09/90 

2034/WQVOC.IIKO 

0.5 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<4 

<4 

<4 

<4 

<4 
<4 

NE 

NE 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<4 

<4 
<4 

<4 

<4 
<4 

NE 

5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<3 

<3 

<3 

<3 

<3 
<3 

7 
6 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

<3 

<3 

<3 

<3 

<3 

<3 

NE 

6 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

<3 

<3 

<3 

<3 

<3 
<3 

100 

100 

0.11 * 
<0.5 

0.15 * 
<0.5 

<0.5 

<0.5 

<0.5 
<0,5 

<0,5 

<0.5 

<0,5 

<3 

<3 

<3 

<3 

<3 

<3 

NE 

1200 

<1 

<1 

<1 

<1 

<1 
<1 

<1 

<1 

<1 

<1 

5 

0.5 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

0.29 * 0.26 * 
<3 <3 

<3 <3 

<3 <3 

<3 <3 
<3 <3 
<3 <3 

Page 5 

1, 1, 1· 1,2· TCE 

TCA DCP 

200 

200 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<3 

<3 

<3 

<3 

<3 

<3 

NE 

10 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<3 
<3 

<3 

<3 

<3 
<3 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<4 

<4 

<4 

<4 

<4 
<4 

1, 1,2- PCE 

TCA 

NE 

32 

<1 

<1 

<100 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<3 

<3 

<3 

<3 

<3 

<3 

NE 

5 

<0.5 

<0,5 

<100 

<0,5 

<0.5 
<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<4 

<4 
<4 

<4 

<4 

<4 

Beniene Toluene Ethyl· Total 

beniene Kylenes 

5.0 

1.0 

<0.5 

<0,5 

0.2 
<0.5 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

0.1 
<0.5 

<2 

<2 
<2 

<2 

<2 
<2 

* 

NE 

100 

0.2 . 
0.22 ~ 

0.4 . 
1.1 

0.2 • 
0.2 . 
0.2 • 
0.29 • 
0.11 • 

4.3 

0.2 • 
<2 

<2 

<2 

<2 

<2 
<2 

NE 

680 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<3 
<3 

<3 

<3 

<3 
<3 

1,750 

1,750 

<1 

<1 

<0. 1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 
<1 

<3 

<3 

<3 
<3 

<3 

<3 
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TABLE 12 

IIATER·QtJALITY DATA SIHIARY 
VOLATILE ORGANIC COMPOUNDS 

BRISBANE RAllYARD 
(All results 1 n parts per billion) 

a21a-ase.,.....-.:w:ma.E11llita:a:11m:a:11;.=IE&"iiel:a:aarm:a:ae::ec-amYW11Y""lllCrm.,.__.._._......._ma.azrmrmrmasrmaa ......... -a11~a:aJtrm•■•■■·rn::n:aw.......,as:smwrmam~•----•am 

S..-plo Date of foot· Vinyl Chloro- 1,1-DC;A I, 1-l)CE 1,2-DCE Chloro- Freon 1,2- I, 1, I · 1,2· TCE 1, 1,2· PCE Be11_r_ Toluene. Ethyl· lotal 

10 Saq,le note Chloride ethane ci si trans torm 11] OCA tCA DCP TCA benz- Xytenes 
- --·· -... - ----· .. -·- .. ------ - . -- .. -.. -- -- -· .... ·- ............ ---- . -- -...... ----- .. - --- ... -· -......... -.............. -... ... ---- --.......... - ......... -- -. -- ..... ---·-- -------· .. --- .. --- ....... 

KCL "E NE 7 NE 100 NE 5 200 NE 5 NE NE 5.0 NE IIE 1,750 
D\11\L 0.5 NE 5 6 6 100 1200 o.s 2.00 10 5 32 5 1.0 100 680 t,7SO 

. -- --- -- -- ... - ---- --- .... .. ........ --- . -- -. -- .. -,. ---- .... -- - ....... -.. -.... --· ..... -------·-· --- ----···--- - - -- - -. ---- ---. ---- --- ... - .. ....... ---- .. ··-- .. ··--· ... ......... ...... .............. ···--
Ell LF·10D·FB 05/22/90 •• <0,5 <0,S <0.~ <0.2 <0.4 <0,5 <0.6 <0.3 <0.5 <0.5 <0.3 <0.6 <0.5 N.A NA NA II,\ 

EQ Mll-5A·FB 05/25/90 •• <0.5 <0.5 <0.4 <0.2 <0.4 <0.5 <0.6 <0.3 <0.5 <0.5 1.3 <0.6 <0.5 NA NA NA NA 

Trip Blooh: 

FB 02./26/90 <1 <5 <O.S <0.5 <0.5 <0.5 <I <1 <O.S <1 <0.5 <1 <0.5 <O.S 0.2 . <0.5 <1 

FB 02/27/90 <1 Q <0.5 <0.5 <0.5 1.8 <1 <1 <0.5 1.8 <0.5 <I <0.5 <0.5 0.2 . <0.5 <1 
FB 02/28/90 <I <5 0.41 0. 41 <0.5 1.6 <1 <1 <0.5 1.7 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 

IIJ>ter Supply: 

TAP 2 02/14/90 d <I <5 <0.5 <0.5 <0.5 33 <1 <1 <0.5 <1 <0.5 <1 <0.5 <0.5 <0,5 <0.5 <1 

2034/W!IVOC.lll:Q Page 6 17·Jul·90 



Sanple 
ID 

TABLE 12 

WATER·CIUALtTY DATA SUMMARY 

VOLA Tl LE ORGANIC COMl'OUNDS 

BRISBANE RAILYARD 

(All result• 1n parts per bll lion> 

0ote of Foot· Vin)'( Chloro· I, 1•0CA I, l•DCE 1,2· 0CE Chiaro· freon 1,2-
0CA 

1, I, 1 • 1,2· TCE 

Sonple note Chloruie ethol'III c1s/tr1ns fora 113 TCA DCP 

NOTES : 

a 

b 
C 

d 

e 
f • 
g 

MCL • 

DWAL • 

NE • 

NA " 

0.5 
NE 

NE 

NE 
5 

7 

6 
NE 
6 

100 
100 

NE 

1200 
s 
0.5 

200 
200 

NE 

10 

Result below wthorized analytic laborato,v reporting limit end/or is en estimated concentration. 
Thia saq,le analyzed by EPA Method 8010, All other ,....,les were el'IO(yzed by EPA Method 8240. 

Tentative -l'dentfflcation. 
saq,te alao contained 0.24 ppb 1,2·dlchlortlbenzene. • 
Saq>les also contained 0.1 ppb chlorobenzene. • 
Saq,les also contained 1,5 ppb 11ethylene chloride. • 
Saq,le also contained 4.8 ppb'bromodlchloromethane. 
TAP 2 was saq,le of w.ater used for 1tearrclean1ng e<JJ!pnent and grouting wells. 
s...,1e also eontamed 1.6 ppb 11ethylene chloride. 
s_,.,le also contained 6.2 ppb chlorobenzene and 0.6 ppb carbon tetrachloride. 
Sanple also contained 15 ppb carbon tetrachloride. 

Env1 ronmental Protection Agency MaX111U11 Contannnant Level 
for Drinking Water 
State Department of l!ealth Services Dririkfng W11ter Action Level 
Not E&tabl ished 
Not Arie I yzed 

2034/\ICVOC.IIJ(O Page 7 

1, 1,2• PCE 

TCA 

NE 

32 
NE 

5 

Bcnz•l'III TolllfflC! Ethyl• total 
benteiie Xylenes 

s.o 
1.0 

NE 

1DO 
NE 

680 

1,750 
1,750 

17· Jul · 90 



Sanple 
ID 

.\•Zone llel ls 

........... _ ...... 
LF· 1A 
LF·30I. 
lf·4A 

LF•7A 
HIMlA 

B·Zorle Wells 
................ _ .... 
U•3i 

LF·48 
Lf·68 

Date of 

S~l• 

05/02190 
05/D3/90 

05/01,/90 
05/02/90 

OS/1S/90 

05115/90 
05/15/90 

05/15/90 

ACl!f18• 

phthcne 

<0.002 
<0.002 
0.015 

<0.002 
<0.002 

<0.002 
<0.002 

<0.002 

Fluorene 

<0. 002 

<0.002 
0.020 

<0.002 

<0.002 

<0.002 
<0.002 
-co.002 

TABLE 13 
IIATER•QIJAUTY DATA SlM!IARY 

SElll·VOLATILE ORGANIC C<ll!PWNDS 

BRISBANE IIAJl:YARD 

(o\ll results "' parts per million} 

Phenan· Anthro -
Bent.o(a)• Sh·<Z· 
enthra· ethylhcxyl) 

thrr"" cene 
Fluoran· 

th~ Pyrene cene phthalete Chryocnci 

<0. 002 <0.002 <0 ,002 <0.002 <0 .002 <0.002 <0 .004 

<0.002 <0.002 <0.002 <0.002 <0.002 <0.060• <0.004 

0.0S5 <0.002 o.o~ 0.071 <0 .002 0.550 <0.004 
<0.002 •0.002 <0.002 <0.002 <0.002 <0.002 <0.004 

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.004 

<0.002 <0.002 <0.ooz <0,002 <0.002 <0.11• c0.004 

<0,002 <0.002 <0.002 <0.002 <0.002 <0.11~ <0.004 
<0.002 <D,002 <0.002 <0.002 <0.002 <0.110• <0.004 

Hopi,· 
thnlenc, 

<0.002 
<0.002 
<0.002 

<0.002 

<0.002 

<0.1102 

<0.002 
<0.002 

s:,=:=a::==s:=a:m••-=====:ur=acfm•1:1e3:::,:z=;--=.===c-..::;:=====z:=.r.:1•_,..-~=to.eac=••a=~=as=:a:11i==iril:e11:C==a:azaaa-=a~...,.-•a'311:z:=:====---== 

Analyses c~ted using ~A 111!thod 8270. 
* = Result is an estl11111ted concentration. 
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TABLE 14 
IIATER·QUALITY DATA SUMMARY 

TITLE 22 METALS 
BRISBANE RAILYARO 

(All results 1n parts per million) 

rm■~•:o:s:m·••---:m11..m...-rmw-s::rmrm·m•-·a::aa■~.,.v:s::r:nrn-nseesasa:aa:xw~'Sm.: :;:..mrm.-mm11::.rmc%a:m':!~~~;rm~111:JCm111,.~ 

s,.,.,1e Date of Total Chromium Molyb· Selen· Vane· 

ID s,.,.,le Arsenic Antimony Barium Beryl l 11.,, Cean,1.111 ChromIua 6 Cobalt Copper Lead Mercury den1.111 Nickel llJII Silver Thallium dfum Zinc 
- .. - - - -.. - ....... --- -.. --- -- -- - -- -- . ----........ -- ----- - - --------· ----- . .,,. __ ....... ... -. -. -... .......... -.......... .. .. --- -- --- --- -- . -- -...... ... --- ..... -·- . -- -- . -- - --- - .......................... ·----- .. 
EPA Hexinua Contarunent 0.05 NE NE 0.01 NE 0.005 NE 0.05 0.002 NE NE 0.01 0.05 NE NE s 

Levels 
...... - - -- --- .... - - --- - -- - - .. - ..... - - - .... - - - .. - .. -- ------ ---- ... _. ............... - ....... -- -- -- ...... . ......... ---------- - ---- -- • - ---···· ............. - • • - .. -- --- - - - -- - -- • -- - ... --- * ----- -----

A·Zone llel ls 
- --- - ---------- -

KM11·7A 02/28/90 0.035 <0.05 0.065 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0 .0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
LF·3A OS/03/90 0.006 <0.05 0.05 <0.005 <0.005 <0 .05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 <0.005 <0.05 <0.05 <0.05 <0.05 
LF·4A 05/04/90 0.43 <0.05 0.62 <0.005 <0.00S <0 .05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 <0.005 <0.05 <0.05 <0.05 <0 .05 
lF·5A 05/04/90 <0.005 <0. 05 0.34 <0. 005 <0.005 <0 .05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 0.007 <0.05 <0.05 <0.05 <0.05 
LF·7A 05/02/90 <0.005 <0.05 0.12 <0.005 <0.005 <0 .05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 <0.005 <0.05 <0.05 <0.05 <0.05 
lf·7A OUP" 05/02/90 <0.005 <1.0 <5.0 <0.050 <0.005 <0.50 NA <5.0 <2.0 <0.005 <0.0002 <30.0 <2.0 <0.20 <0.50 <2 <2 <20.0 
LF·SA 05/02/90 0.04 <0.05 0.89 <0.005 <0.005 <0.05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 <0.01 <0.05 <0.05 <0.05 <0.05 
MK·1A 02/21/90 0.011 <0.05 0.1 <0,002 <0.005 <0 .01 NA <0.01 <0.01 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
MK·2A 02/22/90 <0.005 <0.05 0.048 <0.002 <0.005 <0 .01 <0.01 <0.01 0.013 <0.005 <0.0004 <0.02 <0.04 <0.2 <0.01 <2 <0.01 0.016 
HK·6A 02/22/90 0. 049 <0.05 0.076 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0. 0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <20 
MK·7A 06/20/90 <0.005 <0.05 0. 15 <0.005 <0.005 <0.05 NA <0.05 <0. 05 <0. 05 <0.0005 <0.05 <O.OS <0.005 <0.05 <0,05 <0.05 <0.05 
MK·SA 02/23/90 <0.005 <0.05 0.036 <0.002 <0.005 <0.01 <0.01 <0.01 0.033 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 0.72 
MK·SA DUP 02/24/90 <0.005 <0.05 0.036 <0.002 <0.005 <0.01 <0.01 <0.01 0.029 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0,01 0.69 
HK·9A 02/21/90 <0.005 <0.05 0.065 <0.002 <0.005 <0.01 NA <0.01 <0.01 <0.005 0.0004 <0.02 <0.04 <0.2 <0.01 <2 0.013 <0.01 
Mii· 10A 02/28/90 0.038 <0.05 0.041 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0004 <0,02 <0.04 <0.2 <0.01 <2 <0.01 0.014 
MW· 10A DUP 02/28/90 0.035 <0.05 0.041 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
Mll·11A 05/08/90 0.046 <0. 05 0.10 <0.005 <0.005 <0.05 NA <0.05 <0.05 <0.05 <0. 01 <0.05 <0.05 <0.005 <0.05 <0 .05 <0.05 <0.05 
Mll•15A 03/02/90 0.012 <0.05 0.23 <0 .002 <0.00S <0 .01 <0.01 <0.01 <0.01 <0,005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
Mll·16A 03/05/90 <0.005 <0.05 0.12 <0.002 <0.005 <0 .01 <0.01 <0.01 <0.01 <0.005 <0 .0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
HW·17A 03/05/90 <0.005 <0.05 0.13 <0.002 <0.005 <0 .01 <0.01 <0,01 <0.01 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
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TABLE 14 
IIATER-QUALITY DATA SUMMARY 

TITLE 22 METALS 

BRISBANE RAIL YARD 
(All results 1n perts per million) 

ia.rma:a.ma...-.::ra••••i:ua11ea:a.a.-■••--_.,.as._•••••aa••■•111"2'~s:rm;i;.ma:a::1mm•a■:s:sst1._rma:a~auu;&a.•w•••m•••.,.••••-am•rra■:s:r :n:=-~=:e-m=~::::&a.:=r:iz&: 

Sa~le 0ate of Total Chrani"" Molyb· Selen· Vans-

10 S~le Arsenic Anti111011v Barium Beryllium Caa111un Chromium 6 Cobalt Copper Lead Marcurv de...., Nickel ,um Silver Thall h-, di1111 Zinc 
..... -. --· .. -- ... -- ..... --.............. ....... ---- --- --- ... .. -- .. .. ·- .. --- .. ------ . ----. -- ---.. ··--- .. -- ...... ---- --- -- .. ------ .. ----- ...................... --- ... -- . ~-- --- --- . ----- .. ··- .. --- ... --- -... 
EPA Maxinua Contam1 nant 0.05 NE NE 0.01 NE 0.005 NE 0.05 0.002 NE NE 0.01 0.05 NE NE 5 

levels 
.. -- -- --- ....... -- ...... --- ........... . ----- --- ...... -- -- ..... -- ............... -- ... -.. ----·- ........... -- ................ -- -- .. .. ... -- ... .. -- .. -- ..... ...... ---- ........ -- ................ ----· ·------·· --- -- .... --- .. 
B-Zone llel l s 
--· .. ------ -.... 
KMll-68 03/06/90 <0.005 <0.05 6.4 <0.002 <0.005 <0.01 NA 0.01 <0.01 <0 . 005 <0 .0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
LF-38 05/07/90 <0.005 <0.05 0.18 <0.005 <0.005 <0.05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 <0.005 <0.05 <0.05 <0.05 0.06 
LF·4B 05/10/90 <0.005 <0.05 0.20 <0.005 <0.005 <0.05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 <0.005 <0.05 <0.05 <0.05 <0.05 

LF·58 05/09/90 <0.005 <0.05 0.14 <0.005 ,<0,005 <0.05 NA <0.05 <0.05 <0.05 <0.01 <0,05 <0.05 <0.005 <0.05 <0.05 <0.05 <0.05 
lf · 6B 05/10/90 <0.005 <0.05 0.39 <0.005 <0.005 <0.05 NA <0.05 <0.05 <0.05 <0.01 <0.05 <0.05 <0.005 <0.05 <0,05 <0.05 <0.05 
lf·88 05/22/90 <0.005 <0.05 0.50 <0.005 <0.005 <0.05 NA <0.05 <0.05 <0.05 <0.0005 <0.05 <0.05 <0.01 <0.05 <0.05 <0.05 0.16 
11(-68 02/22/90 <0.005 <0.05 0.11 <0 .002 <0.005 <0.01 <0.01 <0.01 <0.01 <O.OOS <0.0002 <0.02 <0.04 <0.2 <0.01 <2 0.013 0.013 
MK·7B 02/22/90 <0,1 <0.05 0.24 <0 .002 <0.005 <0.01 <0.01 <0.01 0.011 <0.05 <0.0002 <0 .02 <0.04 <0,2 <0.01 <2 <0 .01 0.025 
MK-98 02/27/90 <0.005 <0.05 0.091 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0004 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
Mll-1B 02/27/90 0.0079 <0.05 0.74 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 NA <0.02 <0.04 <0.2 <0.01 <2 0.014 <0.01 
M11·28 03/02/90 <0.005 <1 <5 <0.05 <0.005 <0.05 <0.01 <5 <2 <0.005 <0.0004 <30 <2 <0.2 <0.5 <2 <2 <20 
Mll-108 02/28/90 0.02 <0.05 0.058 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0,01 
Mll·118 03/02/90 <0.005 <0.05 0.48 <0.002 <0.005 <0.01 <0.01 <0.01 <0,01 <0.005 <0.0002 <0. 02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
Hll-128 02/24/90 <0.005 <0.05 0.2 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0,0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 0.013 
H\1·128 OUP 02/24/90 <0.005 <0.05 0.19 <0.002 <0.005 <0.01 <0.01 <0.01 0.015 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 0.017 
H\1·168 03/05/90 <0.005 <0.05 0. 82 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0002 <0. 02 <0.04 <0,2 <0,01 <2 0.018 0.017 
MW-17B 03/05/90 <0.005 <0.05 1.1 <0.002 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.0002 <0.02 <0.04 <0.2 <0.01 <2 <0.01 <0.01 
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TABLE 14 
1/ATER·QUALITY DATA SU4MARY 

TITLE 22 METALS 

BRISBANE RAILYARD 
(All results 1n parts per 11111 I Ion) 

a:amm.-..arm-.•-.:m•~~mma.a:s·a:a:•• .. • •••••· .. • .. •••••• .. • .. e:::e:e-a~rm•.a..rm.ac::is:s:m:a:arma••ss:mu.m::i::::::.::r;#'m-;::¢::.:;.s.c.111La:.aa.czaa:a:amaw:ma■wa---=-:ars:a:a:s■■ 

S""'Ph 
ID 

Date of Total Chromn.m 
sample Artemc Antimony Blr11.1111 B.eryllhn CectInun Chromu.1111 6 CObalt copper 

Molvt,· Selen· Vane· 
Lead Mercury denc.m NI eke I i UIII s II ver Tha I t fun dhill Zinc 

- - - ... - .. - ...... -- - - - ... - - - - ... - - - -- - - .......... - - --- - - .. ., .. - --- -- - -- • - ... - - - ..... ........ -- -- ----- - - · - .. -- .. -- - - ..... ----- ---••4'•- - -- - -- • • - .... , - ' . ... .. ---- -- - .. . ---- - .. - .. - .. - - • - • -- -- • --- ....... .... ...... --

EPA Maxi11M11 Contcrmnant 
Levels 

Surface 1/otor 

-·- ----·-··· ---
Oltch Middle 02/24/90 
Di t <h Nor th 02/26/90 
01 tch North OOP 02/26/90 

Oltcll South 02.124/90 

TAP2 •• 02/14/90 

0.05 NE 

0,013 <0,05 0.09 
<0.00S <0.05 0.019 
<0.005 <0.0S 0.02 
<0.005 <0.0S o. 18 

<0.005 <1 <5 ~ 

NE 0.01 NE 0.005 NE 

<0.002 <0.0DS <0.01 <0.01 <0.01 

<0.002 <O.OOS <0. 01 <0 .01 <0.01 
<0,002 <0 .00S <0.01 NA <0.01 

<0 .002 <O.OOS <0. 01 <0.01 <0.01 

<D.05 <0. 005 <0,05 NA <5 

0.05 0.002 HE NE 0.01 0.05 NE NE 

<0.01 <O. DOS <0.0002 <0 . 02 <0.04 <0. 2 <0.01 <2 <0.01 <0,01 

0.031 <0. 005 •0.0002 <0.02 <0.()1, <0.2 <0.01 <2 <0. 01 0. 01 

0.036 <0.005 <0.0002 <D .02 <0.()1, <0. 2 <0.01 <2 <0.01 0.017 

<0.01 <0.00) <0.0002 <0 .02 <O .°' <0. 2 <0.01 <2 <0.01 0.089 

<2 <0.005 <0,0002 <30 <2 <0,2 <0,5 ~z 2 <20 
=~•·11:..-.-.maa.-.:aaaas•• -=-----------• --a..,..__..._..a.c..am ....... •m111tS&1ttU::::111ur--c..ocr~•--=-===:::=##=cnnrar:Ell'mllc.1a:.,......_• • ••--••·axa:a,a~a.aa.a.aaJl.aa&a.J1c.szs:a_. 

NOTES: 

NA S Hot Analyzed 

NE • Hot Establ lahed 

* l>upl icate analyzed by Enseco Laboratories. 
•• 1/ater used for steem· cleanlng equ1pnent and grouting wel la. 



Sairple 
ID 

Date of 
sarrple 

TABLE 11 
\IATJ:R-QUALITT DATA SVMIIARY 

TOTAL PETROLEUM HYDROCAR80JIS 

8RISIIANE RA1LYARD 

<All r~l ts in DG/l iPlllll) 

Diesel 
Lib Fuel 

Waste 
Ofl 

Gaso

ljne 

Unkno"'" 
Hydr-o-
carbons Ccmoenta 

.......... - - - - -- - ------·· ......... -·-- ...... + -- - ---- --•-•··••----·-·-· - ••• ,,.. ................................ -··------·-

A- Zone I/ells 
-- -~- .. -·· .. . -.. 

LF·3A 05/03/90 Clayton 3. 0 4.4 <0.050 11A 
LF•LA 05/04/90 Clayton n .o 21 -0 O.S40 11A 
LF·SA 05/04/90 Clayton 0.15 1.4 11A 11A 
LF-7A OS/02/90 Clayton 0.09 0.3 !IA NA 
LF•8A OS/OZ/90 Clayton 2.8 S.7 NA NA 

Mf(• lA 02/Z7 /90 Enseco <0.1 IIA <O. , <0.1 
Kll·11A 05/08/90 Clayi:on 7.300 14.000 <0. 050 IIA 
Kii· 13A 03/06/90 Enseco <0. 1 NA <0.1 <O. 1 
Hll-15A 03/02/90 Enseco <10 NA <10 92 C·9 TO C· 22 
Hll-16A 03/05/90 En$eco -<O. J IIA <O.J 2. 6 c-10 10 c-26 
Hll-17A 03/05/90 Enseco <0. 1 NA <0.1 0.2 C-10 to C·26 

B • 2oN! I/el ls 

- ---···--··-
Lf•38 05/07/90 Clayton <0.,050 0. 240 NA 11A 

LF·48 05/10/90 Clayton <0.050 <0.100 11A 11A 
Lf·SB 05/09/90 Clayton 0.150 0. 140 IIA NA 

LF·68 05/10/90 Clayton 0 . ,00 0 .480 I/A NA 

Lf·SB. 05/22/90 ClaytOII <0. 050 <0.100 IIA NA 

Kll-138 03/06/90 E11$eco <0. 1 NA <0.1 <0. 1 
1111·168 03/05/90 Enseco <O. , NA <0. 1 <0 . 1 • • Pok .i C· 25 to C· 26 
1111-178 03/05/90 Enseco <0 . 1 IIA <0. 1 <0. 1 • Peak Iii C-11 to C·12 

surface II• ter 

----·-· ..... ---
Ditch N;ddle 03/05/90 Enseco <0 . 1 11A <0. 1 <0.1 
Ditch North 03/05/90 !:nsecc:, <0. 1 NA <0. 1 <0.1 
Ditch South 03/05/911 Enseco <0.1 NA <O. 1 <0 . 1 
~---::=.:.=--~:::;,-,·:nn:z::r::: _:s:::::i:::.me:r-=- -=====~=----==--~:a 

All TPH analyses were by modified EPA Method 8015. 
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BRISBANE 
LAND fl LL KMW-4A 

(1933? - PRESENl) @) 
KMW-38 

0TP-1 S 

TTSB-11 

♦ 
TTSB-3 
♦ 

-$-TTSB-·2 ♦TTSB-1 

MW-15A 

Lf'-·6B~ 

c::::, D 
♦rrsa-4 

MW-168 

-~MW-18A 

@ 

" 

TTSB 

MW-178 

8 
MW-17 

"-. ~ TTSB 

"\ 
MK-1A 

OOMW-18 

203+ .1tt\fX1JL12.RVR900AT 

-$-0TSB-1 

LF-4A ei) lf'-4-B --· · ·• 

MW-14A 

TTSB-10 

♦ 

s 0TP·-2 

Lf-5A - LF·-58 

0 

-::_--===::-::-::::::__==-:-: .• ":":. ==· . , M 

100 

SURFACE DRAINAGE MK-?B 

lF-8A e@ lF-8B 

u..\~'E
~p,.C'P ~ 

TSB·-5 

200 FEET 

KEY TO ABBREVIATIONS: 

Cu = Copper 
Pb • Lead 
TTLC .. Total Threshold limtt Value 
STLC = Soluble Threshold Limit Value 

MW-lOA 
(PMW-10B 

~ --- Metal 

.__ ____ Concentration in ppm 

(Total) Total concentration 
in mg/kg 

(WET} Concentration ln mg,t 
ex1racted using Was1e 
Ex1raction Test 

s 

KMW-5B @DKMW-7A 

EXPLANATION: 

EXISTING A-ZONE MONrTORING WELL 

EXISTING 8-ZONE MONITORING WELL 

l£VINE•FRICKE A-ZONE MONITORING WELL 

LE.\IINE•FRICKE B-ZONE MONITORING WELl. 

L.£V!NE•FRICKE Pl£ZOMETER 

)8l'. DESTROYED WEL1. SCHEDUL£D FOR ABANDONMENT 

♦ l£VINE•FRICKE SOIL BORING 

Figure 16: 

COPPER AND LEAD CONCENTRATIONS 
IN SOILS WHICH EXCEED 
TTLC OR STLC VALUES 
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'-J 

MW- i 6B IF.tr, 
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LF-4B 
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EXPLANATION 

0 EXISTING A-ZONE MONITORING WELL 

Q EXISTING 8-ZONE MONITORING WELL 

9 lEVINEfAICKE A-ZONE MONITORING WEll 

® lEVINEfRICl<E 8-ZONE MONITORING WELL 

~ LEVINE-FRICKE PIEZOMETER 

M DESTROYEDWELL SCHEDULEDFOR 
ABANOOtlMENT 

PARTS PER MILLION 

I ~ CH-,C~U 
CONCENTRATION 

CHEMICAL COi.FOUND 

CONCHITRATJON 

s OTP-2 

LF-SA LF-58 

NORTH 
/ DITCH 

-

v.<.tt>~ 
fli.f~{ NOT ANAL VZED 

ifJt~ NOT DETECTED SEE TAlll..E 
••• , ••• • FOR DETECTION LIMITS 

NOTE; All SAMPl.£S ANALY2ED FROM 
MARCH THROUGH MAY 1990 

KEY TO ABSREVlATIONS 

TPH lGJ TPH {;AS GASOLINE) TPH D TPH AS DIESEL) 
TPH Ci' 0. TPH AS WASTE OIL) 00 >C-9 

BEN2ENE 
T TOUJENE 
E ETHYLBENZENE 
X XYLENES 

~MW- 108 

MW-10A LP 

Figure 18: 

TOTAL PETROLEUM HYDROCARBON 
CONCENTRATIONS IN A-ZONE MONITORING WELLS 

FEBRUARY- MAY, 1990 
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Table l 

Total Petroleum Hydrocarbon Concentrations in Soil 
Fonner Bayshore Railyard 

Brisbane, California 

P-lA-SB-1 130806-17 OTI 09/25/97 2.5 - 3.0 15 
- lA-SB-2 130806-18 OTI 09/25/97 5.5 - 6.0 ND< 10 

P- IB-SB-l 130326-01 OTI 08/18/97 2.5 • 3.0 ND< 10 

-2B-SB-1 130355-26 OTI 08/20/97 5.5 - 6.0 ND< 10 
-2C-SB-l 130326-06 OTI 08/18/97 5.5 • 6.0 14,000 

P-3A-SB-l 130806-16 OTT 09/25/97 5.0 • S.5 ND< 10 

58 
ND<50 
ND<50 

950 ,. 

36,000 : '. 
1,900' -. :•.,. 

ND<SO 
44,000 
ND<50 

-SB-I 130355-28 OTI 08/20/97 7.5 • 8.0 ND< 10 ND< SO 
C-SB-1 130326-07 OTT 0~/18/97 4.5 • 5.0 41,000 120,000 
A-SB-I 130806-25 OTI 09/25/97 7.5 - 8.0 19,000 72 000 

P-8A-SB-2 130806-24 OTT 09/25/97 6.5 - 7.0 230 730 
-8B-SB-l 130326-20 OTT 08/19/97 2.5-3.0 310 2,900 
-8B-SB-2 130326-21 OTT 08/19/97 5.0 • 5.5 21 130 

TPHd - Total Petroleum Hydrocarbons as diesel using EPA Method 80 l S (modified) 
TPHc - Total Petroleum Hydrocarbons as Bunker C using EPA Method 8015 (modi1ied) 

mg/kg • milligrams per kilogram 
ND • Not detected above indicated detection limit 
ft bgs - feet below ground surface 

table I.xis 

OTT - Oil Tanlc / Turntable Area 
SDA- South Disposal Area 
UST • Fonner Underground Storage Tank Area 



130326-14 
130806-31 
130806-29 

Table 1 (continued) 

Total Petroleum Hydrocarbon Concentrations in Soil 
Former Bayshore Railyard 

OTT 
SDA 
SDA 

Brisbane, California 

08/18/97 
09/26/97 
09/26/97 

8.0 - 8.5 
S.S • 6.0 
6.0- 6.5 

UST 08/20/97 3.5 - 4.0 
UST 08/20/97 6.0 • 6.S 
UST 09/25/97 3.S - 4.0 

ND< 10 
6,100 
380 

ND<S0 
24,000 
I 800 

ND< 10 ND<S0 
980 1,700 
76 190 

130806-05 UST 09/25/97 3.5 - 4.0 210 740 
130806-06 UST 09/25/97 5.5 - 6.0 49 86 

TPHd - Total Petroleum Hydrocarbons as diesel using EPA Method 80 IS (modified) 
TPHc -Total Petroleum Hydrocarbons as Bunker C using EPA Method 8015 (modified) 

mg/kg - milligrams per kilogram 
ND - Not detected above indicated detection limit 
ft bgs • feet below ground surface 

tablel .xts 

OTT - Oil Tank I Turntable Area 
SDA • South Disposal Area 
UST - Former Underground Storage Taruc Area 



table2.xls 

Table2 

Semivolatile Organic Compound Concentrations in Soil 
Former Bayshore Railyard 

Brisbane, California 

2-Methylnaphthalene µg/kg 
Phenanthrcne µg/kg 
Fluoranthcne µg/kg 
Pyrene µg/kg 
Benzo (a) anthracene µg/kg 
Chryscne µg/kg 
Bcnzo (b) tluoranthene µg/kg 
Benzo (k) fluoranthene µg/kg 
Benzo (a) pyrene µg/kg 
Indeno (1,2,3-cd) pyrcne µg/kg 
Benzo h,i lene µglkg 

ND< 1,700 
2,100 
11,000 
13,000'' 
3,800 
4,600 
s.100 
5,200 
6,500 
3,700 
4,400 

ND<33,000 
ND<33,000 
ND<33,000 
ND<33,000 
ND<33,000 
ND<33,000 
ND <33,000 
ND<33,000 
ND<33,000 
ND<33,000 
ND<33,000 

Semivolatile organic compounds analyzed using EPA Method 8270 
ft bgs - feet below ground surface 
µg/kg - micrograms per kilogram 
ND - Not detected above indicated detection limit 
OTT - Oil Tank/ Turntable Area 
UST - Former Underground Storage Tank Area 
Please refer to the laboratory reports for dilution factors. 

ND<6,700 
ND<6,700 
ND<6,700 
ND<6,700 
ND<6,700 
ND<6,700 
ND <6,700 
ND<6,700 
ND<6,700 
ND<6,700 
ND<6,700 

ND<67,000 
ND<67,000 
ND <67,000 
ND<67,000 
ND<67,000 
ND<67,000 
ND<67,000 
ND<67,000 
ND<67,000 
ND<67,000 
ND<67,000 

ND<3,300 
ND<J,300 
ND<3,300 
ND<J,300 
ND<J,300 
ND<J,300 
ND<3,300 
ND<3,300 
ND<J,300 
ND<3,300 
ND<3,300 

ND<330 
ND<330 
ND<330 

680 
ND<330 

440 
340 
470 
560 

ND.<330 
360 



ND<2.9 
0.77 
22 

7.8 
76 
s 

ND<J.O 
5.6 
58 

7.4 
52 
1.6 

Table3 

Metal Concentrations in Soil 
Fonner Bayshore Railyard 

Brisbane, California 

ND<2.9 
23 
60 

13 
20 
190 

47 
610 
900 

ND<3.0 
13 
34 

4.4 
16 
44 

ND<2.9 
16 
21 

12 
26 
40 

ND<3.0 
lS 

150 

10 
220 
250 

'um 0.35 ND< 0.24 ND< 0.24 ND< 0.24 0.46 
ND< 0.48 ND< 0.48 ND< 0.50 ND< 0.48 0.77 

ND < 0.25 ND < 0.24 ND < 0.25 

19 100 
15 170 

ND < 0.24 ND< 0.24 ND < 0.25 ND < 0.24 0. 77 0.29 
ND< 0.49 ND< 0.49 ND< 0.50 ND< 0.48 ND< O.SO ND< 0.47 
ND < 0.24 < 0.25 ND < 0.24 ND< 0.2S ND < 0.24 

Metals analyzed using 6ooonooo series of EPA Methods 
ND • Not detected above indicattd detection limit 
All concentrations an: in units of milligrams per kilogram (mg.lkg) 
Sample Depths are in units offcet below ground surfaee (ft bgs} 
All samples collected from tho South Disposal Acea 

table3.:<ls 

0.46 
3.7 

ND<0.25 



14 
.54 
990 

ND<3.0 
.5 
22 

7.3 
12 
6 

Table: 3 (continued) 

Mc:tal Concentrations in Soil 
Former Baysbore Railyard 

Brisbane, Califontla 

ND<2.9 
3.3 
36 

9.7 
11 
3.9 

4.6 
19 

220 

18 
220 
460 

51 
2.5 

2 100 
0.59 · . si ~-.. . , ..... 

· 73 , •. 

11 
3,400 
6 000 

11 23 
7.6 18 

1200 2 100 
: .. "0,79,,'·: 

·-~~~ ,;. ;I ·· fs .. ·r•\ 
· -' 380-- .i • 1: . 25, 
.5.2 7.9 
690 1,.500 

3600 7 S00 

ND<~ ND<~ ~ ~ ND<~ 0.61 ND< 0,25 
4.4 ND < 0,49 ND < 0.48 0.63 9 8 8 

ND < 0.24 ND < 0.2.5 ND < 0.24 ND < 0.24 ND < 0.24 ND < 0.2.5 ND < 0.25 

3,100 
4 900 

ND <0.24 
.5.9 

ND<0.24 

0.28 
ND<0.49 
ND<0.2S 

Mc:tals analyzed usiag 6ooonooo series of EPA Methods • 
ND - Not ~ above indicated detection limit 
All ~oos are in units of milligrams per kilogram (mg/kg) 
Sainplc Depths are in Wlits of feet below ground surmcc (ft bgs) 
All samples collected from the South Disposal Area 

table3.xh 

ND<3.0 
0.85 
13 

10 
49 
1.3 

ND<0.2.5 
ND<0 . .50 
ND <0.2.5 

ND<3.0 
21 
42 

10 
40 
11 

ND<2.9 
19 
140 

ND:<.0.091 :. ·:, ·-0.39 , -; 
ND<0.99. , • ·1,5 - .: 
. ~29 ',.= ... -.. _ .. _ ·16 '~--.~: 

0 . .58 1.3 
ND < 0.50 ND < 0.49 
ND< 0.25 ND < 0.24 

ND<2.9 
8.9 
18 

8.9 
20 
6 

. 0.1· . !~ 

ND<O.~ -· . 
, ·20 ~- ' 

0.27 
ND <0,48 
ND<0.24 



39 50 
17 

Table 3 (CODtinued) 

Meta.I COIJ(Cutrations in Soil 
Former Bayshorc Railyard 

Brisbane, California 

ND < 0.49 ND < 0.48 ND < 0.48 
·um ND < 0.2S ND < 0.24 ND < 0.24 

Metals analyzed using 6000fl000 series of EPA Methods 
ND • Not detected above indicated detection limit 
All conccntxations m in,units of milligrams per kilogram (mg/kg) 
Sample Depths are in units of fQrt below ground surface (ft bgs) 
All samples collected from the South Dispo6a( Area 

tablc3.xls 



table6.xls 

Table 6 

Total Petroleum Hydrocarbon Concentrations in Groundwater 
Former Bayshore Railyard 

Brisbane, California 

130863-08 OTT 10/01/97 2,100 6,500 
130379-08 OTT 08/22/97 1,600 3,800 
130379-09 OTT 08/22/97 1,300 3,200 

130863-09 OTT 10/01/97 26,000 71,000 
130379-11 OTT 08/22/97 150,000 470,000 

A 13086,t.06 OTT 10/02/97 15,000 31,000 

130864-04 UST 10/02/97 4,300 12,000 
I 130864-05 UST 10/02/97 4,200 9,100 

TPHd • Total Petroleum Hydrocarbons as Diesel anaJyzed using EPA Method 80 I 5 (modified) 
TPHc. Total Petroelum Hydrocarbons as Bunker C analyzed using EPA Method 801S (modified) 
µg/L • micrograms per liter 
OTT - Oil Tank/ Turntable Area 
SDA- South Disposal Area 
UST - Underground Storage Tank Area 



table7.xls 

Table? 

Semivolatilc Organic Compound Concentrations !n Groundwater 
Fonner Bayshore Railyard 

Brisbane, California 

130379.os orr 08122/97 
130379-13 OIT 08/22197 

0864-02 OTT l O 02/97 

ND<9.7 
ND<l,000 

37 

Semivolatile organic compounds analyzed using EPA Method 8270 
µg.lL - micrograms per liter 
ND - Not detected above indicated detection limit 
OTT • Oil Tanlc / Tumtable Area 
UST - Underground Storage Tanlc Area 

ND<9.7 
ND< 1,000 

ND<48 



ND<60 
380 
680 

79 
83 

Table 8 

Mc:tal Concentrations in Groundwater 
Fonner Bayshore Railyatd 

Brisbane, California 

ND<60 
98 

270 

ND<60 
220 

3400 

ND<60 
15 

360 

ND<60 
NDS 

52 

ND<60 
10 

250 

300 

360 ND <20 81 
r 1,700 850 14 4,500 

4 500 300 ND < 3 12 000 

ND<60 
130 
900 

ND<60 
9.9 
67 

ND<60 
45 
150 

ND<60 
450 

ND <20 160 
200 1,400 
35 I 500 

ND<5 ND<.5 ND<S 7.9 5.9 ND<.S 
12 ND< S ND< S 24 ND< S ND< S 

ND<S ND<5 ND<S ND<S ND<S ND<.5 

Mc:tals analyud using the 6000nOOO scrie., of EPA Methods 
ND - Not Detected above indicated detc<:tion limit 
All concentrations are in units of micrograms per liter (µg/L) 
All samples coUected from the South Disposal Ar~ 

table8.x1s 



table8.xls 

Table 8 (continued) 

Metal Conc.entra.tions in Groundwater 
Former Bayshorc Railyard 

Brisbane, California 

ND<60 
25 

270 

23 
200 
230 

110 
so 

2600 

26 
1,800 
5500 

ND<60 
I& 

220 

ND<20 
110 
12 

ND<S ND<S S.4 8.l 
ND<S ND<.5 14 ND<.5 
ND<S ND<S ND<S ND<S 

Metals analyzed using the 6000nOOO series of EPA Methods 
ND - Not Detected above .indicated detection limit 
All concentrations arc, in units of micrograms per liter (µg/L) 
All samples collected from the South Disposal Arca 
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Waste 
Consultants, 

October 9, 1998 

Mr Randy Lee 
San Francisco Bay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 

Subject: 

DearMr Lee: 

Grnundwater Plume Stability Evaluation 
Former· Bayshore Railyard. Brisbane, California 

This letter presents the results of the groundwater plume stability evaluation for the southern 
portion of the former Bayshore Railyard in Brisbane, California (the site) This evaluation was 
requested in your letter dated April 13, 1998, and was conducted on behalf of Sunquest 
Properties, Inc. (Sunquest) by Burns & McDonnell Waste Consultants, Inc (BMWCI) . A Site 
Plan is attached as Figure 1 

Purpose and Scope of Work 
The purpose of the work was to evaluate groundwater plume stability to support the remedial 
action objectives (RAOs) currently being developed for the site Because RAO development 
must consider the risk to surface water bodies posed by residual contamination, the plume stability 
evaluation is a key component of the process 

The scope of work for the evaluation included reviewing and compiling groundwater monitoring 
data, and plotting the data versus both time and distance from the source The resulting trends 
are indicators of groundwater plume stability In addition to this analytical evaluation, historical 
trends in annual precipitation amounts and laboratory analytical methods were evaluated for 
potential effects on the plume stability analysis . 

Data Review and Compilation 
BMWCI reviewed and compiled relevant historical groundwater monitoring data for use in the 
groundwater plume stability analysis . Since it is critical to evaluate plume stability along the 
direction of groundwater flow beneath the site, previous groundwater monitoring reports were 
reviewed to con.furn the predominant groundwater :flow direction The groundwater flow 
direction has been reported to be to the south or the southeast, with some local variations 

• 
"' 317 Oyster Pointaotlev~rd 
-· Suite 13 • 

l; _ South San Frandsco, [cilfiomia 94080 

Phone: 650 871- 2926 
Fax: 650 871 -2653 
http:/ /www burmmcd com 
(aiilarnra (onlroctor ;709602 

\ 



Nov-95 

GW Bunker C 

Elevation Cone. 

Well Number (feet) (mg/I) 

MW-15A 4.04 98 

LF-4A 4.02 90.6 

LF-SA 4.03 5.95 

LF-8A 3.71 33.4 

MK-7A 3.66 1 

9/15/98 

Table 1 
TPH as Bunker C Oil Concentrations 

Former Bayshore Railyard 
Sunquest Properties, Inc. 

Sep-96 Jun-97 Dee-97 

GW Bunker C GW BunkerC GW Bunker C 

Elevation Cone. Elevation Cone. Elevatlon Cone. 

(feet) (mg/I) (feet) (mg/I) (feet) (mg/I) 

4.08 83 4.47 93 1.14 22 

4.04 32 4.47 77 . ! 6.07 79 

4.05 5.9 4.44 5.9 5.86 5.3 

3.74 36 4.15 50 5.42 30 

3.74 ND<0.05 4.14 0.51 4.99 0.68 

• I 

Jun-98 

GW Bunk.er C 

Elevation Cone, 

(feet) (mgfl) , 

5.82 47 

5.75 89 

5.66 3.7 

5.07 35 

5.65 0.62 



"'' 

----41, Cit.Wlf W T1Ua<S 

, O' JOO' 
CM--e-

SCALE IN FEIT 

Flgure 1 

SITE Pl~ 

600' 
I 



REMEDIAL ACTION PLAN 

SOUTHERN AREA OF 
FORMERBAYSHORE RAILYARD SITE 

BRISBANE, CALIFORNIA 

Prepared For: 

SUNQUEST PROPERTIES, INC 
150 Executive Park Boulevard, Suite 4200 

San Francisco, California 

October 1999 

Prepared by: 

Burns & McDonnell Waste Consultants, Inc. 
Enginee1·s-Geologists-Scientists 
South San Francisco, California 

Project Number 98-380-4 • 



Boring ID Sample Depth 

Q-1 5.0-6.0 220 
Q-2A 3.5-4.0 <10 
Q-28 6.0-6.5 
Q-3A 1.5-2.0 <10 
Q-38 6.0-6.5 
Q-4A 1.5-2.0 
Q-4B 4.5-5.0 <10 
Q-5A 6.5-7.5 170 
Q-6 8.0-9.0 260 

Q-7A 1.5-2.0 
Q-7B 5.5-6.0 3200 
Q-8A 4.0-4.5 
Q-88 4.5-5.0 790 
Q-9 5.5-6.5 16000 

Q-10 7.0-8.0 <10 
Q-11 3.0-4.0 <10 
Q-12 2.5-3.0 15 
Q-13A 1.0-1.5 
Q-13B 4.0-4.5 <10 
Q-14 3.5-4.0 180 
Q-15 4.0-4.5 <10 
Q-16 3.0-4.0 20 

Q-17A 1.0-1.5 50 
Q-178 7.5-8.0 
Q-18A 2.0-2.5 
Q-18B 5.0-5.5 37 
Q-19A 1.5-2.0 
Q-198 6.5-7.0 <10 
Q-19C 7.0-7.5 
Q-20 3.0-4.0 <10 
Q-21 6.0-7.0 <10 

1 - Q-5a toulene=1400 ug/L 

Table 1 
Recent Characterization 

Non-Metals Analytical Results 

Sunquest Properties, Inc. 
Former Bayshore Railyard 

1000 2200 
<50 <50 

<50 <50 

<50 <50 
240 730 580(1) 
930 2200 

8300 21000 

2800 6300 
18000 69000 

<50 <50 
<50 <50 
<50 69 

<50 <50 
900 2100 
<50 <50 
81 160 
120 280 

120 260 

<50 <50 

<50 100 
<50 59 

ND 

ND 
ND 

7 
ND 

12 

ND 
ND 

ND 

ND 
ND 

ND 
ND 

28 

ND 
ND ND 

ND 

ND 



Boring ID Sample Ooplh 

0-28 6.0~:5 ND 20 
Q-38 e.~ .s 24 14 
0-aB 4.5-5.0 10 24, 
Q·13/\ 1,0-1,5 NO 99 
0·178 7.5-a,O 19 20 
0-198 B.S-7.0 18 21 
0-20 3.J>.4 .0 NO 86 

All re,,ulls in mg/1(9 St.- Av 

J -.- .· -· 1 2 , 

Table2 
Recent Characterization 
Metals Analytical Results 

Sunquest Properties, Inc. 
Former Bayshore Railyard 

70 NO 17 
1100 2.3 580 

61 0.9S 240 
50 NO 21 

880 1.2 390 
1000 2.8 ◄60 
39 0.17 19 

(, 0-.. CJ C v.. 

----- -. 
,'\../ .._-;,. <V--:, 

2,5 NO ND 37 
7600 NO 4.7 1700 
640 ,.s NO 320 
7,7 NO NO 52 

1700 ,.~ 3.4 1500 
7400 NO 6 ,1 2100 

12 NO NO 61 

p ''° (----", ., -r~ G 

'J 
y 
.... 1,-. 



V 

~~ RAli.RO,,O TIU. I ~Wlltr#.rJt.S 
I IPL I I II 

I.., 

:1 

ii 
I~ 

:~ 
!I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

mmuaw..stt11I1uI1I1v11 
P-191<1, lll.,.$P· {Kt.lW-♦ 1\ - =ucwmn1wrn111tw1 CAI.TRAIN RAIi.RO P._,9,.~-\li"''''''"""'''"o•uue 
P--&E./t, --.;" •"1111111110:tr /0 """' ,_;;:; ..,_,. --p

-1- IOIOIIIJIIOU o1 .. ·- •• , ...... dtutttffl!?!!!!! ----fflftt1~-

@P-10A 

♦OTP-2 

®P-IOE 

• A 

~ @ME ~{\ ~ _,,,---1' -129 

-Ji ,// ... ~~128 

/,/// ~-8A # --
/A 

..-,...-.,==-"~==:,, ,/,. 
eP-40 

P-4A® 

Lf-BA MK-7 _.. 

~~ 

=== 

200' __, 

DIHl\,1199n GEOPROBE LOCATIOH I''"'""' 

GEOPROBE LOCATION IBVWCI 19991 

t.DIJTCIIING WELL LOCATION 

EXISTING STRlJCTIM 

FORl,fR STRIJCME 

FENCE 

DRAINAGE ctfNMl 

-@-
0' 200' 

SCAU IN FEET 

Figure 2 

400' 
I 

SITE PLAN 
SUNQUEST PROPERTIES INC 

BRJSB#E, CA I ' 



i 

INVESTIGATION REPORT 

Supplemental Bunker C Delineation 

Southern Area of the 

Former Bayshore Railyard Site 

Brisbane, California 

Prepared For: 

SUNQUEST PROPERTIES, INC. 

150 Executive Park Boulevard, Suite 4200 

San Francisco, California 

August 2001 

Prepai·ed By: 

Burns & McDonnell Engineering, Inc. 

Engineers-Geologists-Scientists 

South San Francisco, California 

Project Number 23672 



Table3 
Bunker C Oil Concen!rations in Groundwater 

South em Portion of the Former Bayshore Rail yard 
Brisbane, CA 

Concentrations are in units of micrograms per liter (ug/l.) 
TPH - Total Petroleum Hydrocarbons 
TPHg - TPH as gasoline 
TPHd - TPH as diesel 
TPHm - TPH as motor oil 
TPHc - TPH as Bunker Coil 
Y - Sample exhibits fuel pattern which does not resemble standard 
ND - Not Detected 
NA - Not Analyzed 
SGCU- Analysis perfonned with Silica Gel Cleanup 



Table4 
Comparison of Cu and Pb C0ncentrali0ns in Soil and Groundwater 

A-Fill Zone 
Southern Portion of tho Fenner Bayshore Railyard 

Growttl"Prater Data I SoilDnta. 1 

SamnleID Depth' DIiie Culn,o/L} Pblme/Ll &mnl•ID l>eplh' l>st• Cu l o,.,11,a\ 

lf-7A 6 )1 Dec 2000 ND ND "-7A-II II 1990 21 
-l4A 6J 690 
-!SD l. 39 

S.S-I-4.5A 4.S 1990 3300 
SB-MA s 1990 - .;500 
"8-10..}A 10 1990 900 

M!C-7A 6J) Dee 2000 ND ND K . tt<.( 2 1916 t? 
~fl(.-78-2 4 1986 ' ·:!lo 
0-UA OS Tl 
P-ISD 6 40 

MK..'IA I l l Dec lOOO l--'D NO MK-SA-I 2 19!6 2' 
.tK-SA-2 4 1986 •HOO 
uw.JlS 6J 1984 mo 

-12A s.s !lOO 
P-128 9,S 12 
p.JJB 9.S 3400 
SDP..,-6 6 tm 900 

DSB-3-3.SA u l!l90 3400 
D58-3- 10B 10 1990 4S 
DSB-S-4 . .l 4.5 1990 1500 

SB-6-4A 4 1990 2800 

MW•lOA 658 36861 ND :,ID ""-'•lOA-J 3 19114 7U 
iW-lOB-l 3 1984 132 
-10-B s.s 3~ 
-10-C 0.25 610 

P-10-D u 26 
?-10.E 0-25 220 
-21A 3.; .~Mm (ii 

l Depths ""infeetbelowgn,undsurfaoe. 
2 Saildmawitbin200feetoftho..-sample 

·,;~ ;, : · J :ffiB!test soil samplcn:sult wi.lhin tlie 200 foot ndius 

Pb fmo/1,ol 

3 
3600 

17 
2700 
:noo 
2400 

J.S . '3800 
19 
ll 

soo 
7800 
3:190 

• lllll!IO 
6 

6000 
J60(J 

1700 
8 

2ll(IO 
6700 

2.7 
101 
20 

900 
40 

:!jQ 

,.:r.:uooo,:;-
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Tablo 2 
Soll lnvosllgatlon Rosulls 

May to June 2000 
Southern Aroa, Former Bayshoro Rallyard (OU-2) 

Brisbane, California 
sunquest Properties, Inc. 

Sample Name R-1A_SC R-18 R-2A_SC 
Ground Surfaco ElevaUon NS NS NS 

Bay Mud Depth RAO' -·g;9 • 9,9 8-12(NR) 
Sample Deplh (ft) Base case (s.s. e.,Q..,,1 6.0 • 6.5 5.0-5.5 

Sampling Date (Commercial ··611/00 6/1/00 6/1,00 
Laboratorv Eclsode Number Main/. Worker) 145942-001 C&T 0601.269 145942-003 

Parameler Unlls 
Total Volalile Hvdrocarbons 

Gasoline Range mg/kg NA NA NA 

Sloddard Solvent Ranae mo/lcn .,· NA NA NA 

Total falractable Hydrocarbons / . I\ 
Diesel Range 46,000 mg/kg 

( 
16,400 ) NA NA 

Motor 011 Range mg/kg 25,000 NA NA 

Bunker C Range 46,000 mn/1,n 73,900 NA NA 

voes CEPA eo211 .... .~ 
Benzene I.lg/kg __ , .. NA NA NA 

Toluene . ~~9 . NA NA NA 

Erhylbenzeno Ug/l<g NA NA NA 

m,p-Xylenes ug/kg NA NA NA 

o-Xvlenes uo/lcn NA NA NA 
HVOCs" (EPA 8260l 

1,2,4-Trimelhylbenzene ug/kg NA NA NA 
1,3,5-Trfmelhylbenzene Ug/kg NA NA NA 
Acetone ug/kg NA NA NA 
Elhylbenzene . .. u~g .. NA NA NA 
lsopropylbenzene 1 .. llg/kg fl,\ NA NA 
m,p-Xylenes ug/kg NA NA NA 
Napthalene ug/kg NA NA NA 
n-Butylbenzene . ... _ .. . - . lJ9i.1.<ll .. NII NA NA 

o-Xylenes 
~ 

__ _ t!glkg __ NA __ ____ NA .. .. NA - .. 
para-lsopropyl Toluene . -· .. . . !'9!k9 NA -~ NA 
Propylbenzene - ··-··•. . . _.!!Jlk9 NII . t-lA t;IA 
sec-Butylben~en~ ... -· __ _ u_Qlkg ~ !'[I\ . . .• .... _ NA 
Tetrachloroolhene 

N. •••• ·•· -·-- ... ~Qikg_ . ... t;IA NA NA ··· ·-
Toluene . . \JQlkg NA NA . NA 

rrichloroethene yn/1,n NA NA NA 
Semivolatile Oraanlcs" IEPA 62701 

2-Mellwlnaphthalono 216,236,000 U<llllo <200,000 NA NA 

TITlE 26 Metals 
Antimony f,658 __ mg/k~ .. .... ~ -

NA <58 19 • •••• 
Arsenic . .. .. l1Jg/kQ .. ..... NA 

.. :"f..00,211 Barium -- ,_n:iO!!<!l . NA 
8eiylllum .. i:r!fl!\<JI. -----. ~ 
Cadmium ... __ ::~_cfr:1 .. __ r:n..9!!<0 ....... ~ 
Chromium (tolol) ... . .. .. .. .. _l:'19/!<9 . -~ 
Cobalt .. -·----- - --~9!!<9- -· NA 

Copper .. .. . .. ..... _ _l]g/kg ~ 
Lead 2:46~ .... mg/kg NA 
Molybdenum ... ... ll)Q/!t~ . _NA 
Nlcl<el . . . .. r:i,glkq . - . NA 

Solenlum . - __ '!)g/k.9 ··• t~ 
Sliver -

•• •• 90,603 mg/kg NA 

ThaUiurn 
·•• ·- .. IJ!gf\(9 . -~ 

Vanadium .. -·· ....... ___ m9'1<9 . . ... !~ -rnalko 'Zinc NA 
Mercurv <EPA 74701 mnlkn NA 

Lead (STlC - EPA 601081 unn NA 
Olher 

He1blcldos (EPA 8151A) -. .... .... . ~il' .. .. - ...... ..... W.-
Pesllcides/PCBs (EPA 8081A/6082) . 
96 hour LC50 Blo.>$Say 

Notes: 
"RAO: S0<I Rernedial Action Objeciive Is r,sled (orBaso Case only 

Is r"' Comme«;iaJ 1,1a:nIenanca Wlll1<or (see Tab:e n 
Bold enlry indicates exceedeoce of Base Case RAO . 
.. Only coo,pounds \\ilh delect.'ol\s abovo 1epo,Ung [mils 

are listed '"' voes and svoes. 
NA • Nol 3/\alyzed 0( nol appll<:able. 
NS . ElevaL~ not suM.yed; see repo,t for coonfJ'l3le$. 

NR . No recoyety. 
ug,lcg • micro<;iran\S per ~;~ram 
mg.,i:.g • m1 1.:-igram$ pec- lti!ogram 

< !e.ss th.an (001 delecied at Ol abO'we Lilts value) 

v - sample e,M;1s p;i11en1 ••fi lch does not rcsembla standard 

H. hi:.a1.1er h;-drota(t()n.S than roc31ed co st3ndatd 
L - ~.gn1e, 1T,~rce3mcr.s than ,r.c:c:a100 on s:tanda1d 

J • est mated ·,a'.ui! 

u~g NA 
NA 

. ...... . . ..... NA ···- 39.0 

1,~6:0 . I-IA .. 
NA . - . 2.4 
IIA 6.1 - . .. 
NA 2a:o . . - -
NA <19 . -- - . .. NA 330:0 
NA 5,000,0 
NA <4.9 

~ - 72.0 ·- <4.9 NA 

NA 2.3 
.. - ~ 

. ...... 9 
-·-34·.o NA 

..... - ••• NA -· ·2:400:0 
NA 0.1 
NA 14,000.0 

♦--···· . !~ . NA . .......... 
NA NA .. 

PASS NA 

R-2B_SC R-3B_SC R-4_SC 
NS NS NS 

8,12 (NR) 9.8 9.6 

0.:9.;-..~) 8.0-8.5 8.6-9.6 
611100 6/1/00, .. -' 6/1/00 

145942-004 145942-005 M5!H2-006 

NA NA NA 

NA NA NA 
··, 

686 / 86,900 ) 7,220 
I 

1,130 , 130,000 10,600 
3.150 \.354,000 31.700 

·, 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA II,\ 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

~ NA IIA 

- ~ - NA NA 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

NA <57,000 NA 

NA NA NA 
NA _NA NA . 
NA NA NA .. 
NA NA NA 
NA NA NA 

. IIA NA NA 

NA NA NA 

NA NA NA 

N:A NA NA 

NA NA NA 

NA NA NA 

~ NA NA 

NA NA NA 

-- NA ~ NA .. 
NA NA NA ...... 
w, 1-U\ NA 

NA NA NA 

NA NA NA 

~ ~ NA 
NA NA NA 

NA NA IIA 
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Table 2 / 
Soll lnvutlgatlon RLsull!I 

May to Juno 29bo 
Southern Aroa, Former Bays~oro Rallyard (OU-2) 

Brl!lbane, Call ornla 
Sunquest Propo los, Inc. 

Sample Name 
Ground Surface Elevation 

Bay Mud Depth RAO' 
Sampla Deplh {fl) Base Case 

Sampling Dale (Comm ere/al 
Laboratory Episode Number Malnf. Worl<ar) 

Parameter Units 
Total Volatile Hvdrccatbons 

Gasolino Range mg/kg 
Sloddord Solvent Range mnll<n 

Toral Extractable Hvdrocarbons 
Dlosot Rn,,go 46,00() mg/kg 
Mo1or Oil Range mg/kg 
Bunker C Ranae 46,000 mo/kn 

voes tEPA 00211 
Bnnze11e uglkg 
Toluene ug/kg 
Elhyfbenzena ug/kg 
m.p-Xylenos ug/kg 
o-Xvlcnes ua/ko 

UVOCs .. (EPA 8260) 
1 ,2,4-Trimethylbenzene Ilg/kg 
1,3,5-Tlimelhylbenzene uglkg 
Acetone ugikg 
Elhylbenzeno - llJ;'kg 
rsopropylbenzene uQ/1(9 
m,p-Xylenes ug/kg 
Napthalene ug/kg 
n-Butylbenzena !:J~g_ .. . 
o-Xylen_es ··• :. IJ~g 
para-lsopropyl Toluene .. ~g 
Propylbenzene .. - . . . .. J!Q/kQ_ 
sec-Butylbenzene .. !Jg/kg 
TelrachloroeU1ene ug/kg 
Toluene y~g 
Trichloroethene unlka 

Sernlvolatile Organics'' (EPA 6270) 
2-Mothvlnaohlhalcno 216 236 000 Uo/ka 

TITLE 26 Metals 
Anllmony 1,858 mg/kg 
Atsenlc 19 • -~mg/kg . ... ... .. 
Barium -~~'?,?17 __ l_l!lllkll , .. .. 
BerylOum 

•· __ _ 1)19!!.<ll. 
Cadmium 2,~73 .. mllfkg 
9hr9mlull! _(!Clt~I) , .. - ... ffilll!<JL 
Cob(l!I . .. .. - _l!!g/!<ll 
CoP.eor 

. ....... 
..r.!!w.!<9 

Leod 2,46•i" •• _rn9!!.<o 
Molybdenum . . .. ., ....... .. .!Q~9 
Nlckel t'IQ/)<Q . 
Solonlum ...... , .... . . .JIJ~Q. 
Sliver .. 

.. . ·~o.~~-· '!19!~!1 - . 
Thalllum -- -~Q 
VMadlum ----~~~ .. --• ----·-·- -··-·-·· Zinc 
Morcury{EPA 7470) 
Lead (STtC • EPA 601081 

OU1er 
Herbicides {EPA 815~A) 
f>esUcldeslPCBs (EPA 8081N8082) 
90 hour LCSO Bloassay 

Noles: 
'RAO• Soil R001ec!at Actloo Ob!octive Is !isled for Basa case only 
i5 for Cornme<Cial Maintenance WOtl<er (see Table 1 ~ 

Bo!d ent,y tnd"cateo exccedailC8 ol Base Case RAO. 
"Only compounds l'lilh de-• abo·,o rt!p(lf1il\Q ITmits 

318 fisted lor VOCs and SVOC& 
NA - NOi analyzeu or not appl'.cable. 
NS. EJevalic<I not sutvoyed; •oo report for eoonf:Mle$. 

NR • No mc<m<y. 

ug11<g • m!ctt>Q(a.10$ per lu1ogram 
~r.o • mi!r,g,ams per \o'l<lg,am 

< ,.._. lhan [not detected at or above lhiS vaJuoJ 
Y - .ample exh;'bits pattern v,t,ktt does not resl!<lll>ie stal\dard 

H • hea>ie< hyoroca,bons lh3n Indicated on ,tandard 

L. J;ghle< hydrocarlx)ns th:m l~cated on standanl 

J • e.,t,nated volue 

mnll<n 
UO/L 

uglkg 
uglkg 

R-5 R-6B_SC R-7J\.SC 
NS NS NS 
6 10 9.5 

NA 6.7 - 7 4 6.8 - 7.6 
5131/00 6/1/00 6/1/00 

NA 145938-013 145938-014 

NA IIA !IA 

NA NA NA 

NA 48,900 38 
NA 96,100 101 
NA 230 000 197 

NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

I-ti\ NA NA - NA NA NA . 
I!'- NA NA 
NA NA NA 

~ NA NA 
NA NA NA . . 

· ··-·· NA i-i,i NA 
Iv\ NA NA 

,NA . .. NA /'IA 
I/A NA NA ... 
NA ·-

NA NA 
NA NA NA 

NA 88000J NA 

NA NA NA . 
.. _t<A NA - -~ 

NA NA I-ti\ ---· . NA ~ I_V. -- -• 
NA NA NA 
NA .. N_A NA 

·-- --~ ... .. NA .. NA 
NA NA NA 

NA . NA NA 
NA NA NA 
NA NA IV. .. ·· ·-w. 

NA NA 
NA NA NA 

. .. NA -~ NA 
NA --· · ... ~ -

NA ---- -
NA NA NA 
NA NA NA 
W, NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

R-7B_SC R-88_SC R,9_SC 
NS NS NS 
8.5 11.4 9.9 

8.4 - IJ.O 10.8-11.4 4.2 • 5.0 
6/1/00 6/1/00 612/00 

145938-015 145938-016 145942-013 

NA NA <0.92 
NA NA <4 6 

NA 827 NA 

NA 1.660 NA 

NA 4,060 NA 

NA NA NA 
NA NA NA 
--

NA NA !IA 

NA NA NA 

NA NA NA 

NA NA <4.8 
NA NA <4.8 
NA NA 20 
NA NA <4.8 
NA NA <4.8 
NA NA <4.8 
11A NA <4.8 
11A /'IA <4.8 . 
-~ 

NA <4.8 . w. NA <4.8 
NA NA <4.8 

t-½ - NA <4.8 
NA NA <4.8 .. 
NA NA <4.8 
NA NA <4.8 

NA NA NA 

<59 NA NA 
15.0 NA NA -· 

1.~~-~ 
··• .. 

NA NA 
2.4 __ NA NA . 
4.6 NA NA 

20.'<i - - - . 
. . NA NA 

•• <20 NA NA ·sso:o . .. llA NA 
2,500.0 NA NA 

<0.99 NA NA 
57.0 NA NA 

<5 NA NA 
4.9 NA NA 
SU NA NA 

22.0 NA NA 
2,700.0 NA NA 

0.6 NA NA 
180.0 NA NA 

NA NA NA 
NA NI\ IIA 

NA HA NA 
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Table 2 
Soll Investigation Results 

May to June 2000 
Southern Area, Former Bayshore Rallyard (OU-2) 

Brisbane, California 

Samplo Name 
Ground Surface Elavatlon 

Bay Mud Depth RAO' 
Sample Depth (ll) Basa Caso 

Sampling Dale (Commercial 
LOboralofV Eoisodo Numbor Malnt. Workor} 

Peramolor 
Total Volatile Hydrocarbons 

Gasonne Range 
Sloddnrd Solvent Ranne 

Tola! Extractable Hvdrocarbons 
Olescl Range 46,000 
Motor 011 Range 
Bunker C Range 46,000 

voes (EPA ao211 
Bcnicno 
Toluene 
Ethyibenlcne 
m,p-Xylenes 
o-Xylenes 

HVOCs° CEPA 82601 
1.2.4-Trlmethyfbenz.ene 
1,3,5-Trimelhylbenzene 
Acetone 
EU1yfbCnzcno 
lsopropylbenze ne 
m,p-Xylencs 
Napthalene 
n-Butylbenzena 
o-Xylenes 
para·lsop19pyl ,:o[uene 
P<opyl),en~~'!e 
sec-Butytbenzena 
Tciracl'lloroothene 
Toluene 
Triehloroelhen·e 

Semivolatile Or11anlcs" (EPA 8270) 
2-Methylnaphlhalene 216,236,000 

Anllmony 
Arsenic 
Barium 
8ory1I(um 
Cadmium 
yhroml!JQ! .(l!)l?J) 
Cobalt 
Copper 
i.oad 
t,1olybdenµm 
Nlckel 
Selonlum 
snv,ir 
Thallium 
Vanodluin 
Zinc • • •• 
M!lfCUIY (EPA 7470) 
Load ISTLC • EPA 60100) 

Olhor 
I lerblddes (F.PA 8151A) 
PesUcld~~~iE~A 8001N8082) 
98 hour LC50 Bloassay 
Noles: 

1,658 
19 

290,217 

2_,f64 

90,603 

'RAO~ SOil Remeool Act!Oa Objeclivo Is !isled for Base Case only 
Is ror Commettial Maintena,i,:e Wort.er (see Tab!o 1 ). 

Bo'.d e<1ily lt\cf<:ales exceedel\ce ol Base C3se RAO. 
"Onlycort1poonds "'fill delectloos above reporting !l/llits 

are F.sted '°' voes ~ svoes. 
I-IA. Nol analyzed ot nol appr,cabla. 

NS • Elevallco nol sul\'1¥!(1; see report for coomnates. 

NR-Noreca;e,-y. 

\JG·'kg - mietograms pe, kilogram 
ffi91~g • mlJigrams pe, kJ!og,am 

< less th3l1 (not detected al oratxr,e !his value I 
v. sample exh;bits pattem v.ilich does no1 resernbla standard 
H • he.r,,e, hy(jmearbons than 100,caled on standard 

L • tiQh1£< h)<lrocartx>r,s ll\3J\ 1r4-ca1ed oo atandasd 
J • estimaled va:ua 

ic1I Ana1yt,caI Summary.xis 

Sunquost Proportles, Inc. 

mg/kg 
mgJkg 

mg/kg 
mg/kg 
malko 

IJg/kg 
ug/kg 
ugtl<g 
ug/kg 
UQ/ka 

R-10A_SC 
NS 
10.4 

1.5- 2.0 
6/2/00 

00-06-0304-1 

NA 

NA 

I-IA 
NA 
I-IA 

NA 
NA 
NA 
NA 
NA 

Ug/kg . . . . . 
ug/kg 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

ug/kg 
ug/lcg 
ug/kg 
ug/kg 
ug/kg 
ug/kg_. 

R-11B_SC 
NS 
7.8 

7.2 • 7.8 
6/2/00 

145956-001 

NA 
NA 

117,D00 
228,000 
552,000 

NA 
I-IA 
I-IA 
NA 
tlA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

R·12 
NS 

(Free product 
at ground 

surface; not 
drilled.) 

NA 
NA 

NA 
NA 
I-IA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

llA 

R,13 
NS 

(Free product 
al ground 

surface: not 
drinod.l 

NA 
NA 

tlA 
/IA 
NA 

NA 
NA 

NA 

NA 
NA 

• --~9 ••• - .. NA ••.• . ..... . -NA~ .. • • .. 
. . !19'k9 . . .. .. NA 

NA 

NA 

NA 
NA 

NA 
I-IA 
NA 
NA 
I-IA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

ug/kg 

. . !J9115g 
ug/kg 

- -~~ 

un/lm 

NA 
.. - .. _"!J!, 

NA 
NA . . . . 
NA 

NA 

NA 
. _NA 

NA 

NA 

NA 

manm WI 11A 
Unll NA NA 

ND 
ND • 
NA 

3 

NA 

.N'\ .. 
NA 
NA 
NA 

NA 

NA 

1-lA 
NA 

NA 
NA 
11A 
I-IA 
I-IA . . 
NA 

.J~ 
NA 
11A 
NA 

__ NI\ 
11A 
I-IA 
NA 

NA 
NA 
1/A 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

!~ 
NA 

NA 
NA _ 
NA iiA . 
NA 

llA 
IIA 
NA 

R-148_SC 
NS 

Refusal 10.5 
10.0 • 10.5 

6/1/00 
145956-002 

tlA 
NA 

8,140 
14,600 
36,900 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

<150,000 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

IIA 
IIA 

R-158 SC 
NS-
l0. 4 

9.4 • 10.4 
6/1/00 

145938-017 

NA 
NA 

23,800 
39,000 

109,000 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
I-IA 
NA 
11A 
NA 
/IA 

NA 

NA 
tlA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
I-IA 
NA 
NA 

::1 ,~I 
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Tablo 2 
Soll Investigation Rosults 

May to Juno 2000 
Southern Area, Former Bayshore Rallyard (OU-2) 

Brisbane, Callfornla 

SempleNemo 
Ground Surface E1ovallon 

Bay Mud Dap1h RAO• 
Sample Depth (I!) Base Case 

Sampling nato (Comme1c/al 
taboratorv Eclsode Number Main/. Worl<er) 

Parameter 
Total Volalfle I tvtlrocarbons 

Gasorine Range 
Stoddard Solvent Ranae 

Total Extractable Hydrncarbons 
Olesel Range 46,000 
Motor Oil Range 
Bunker C RanAe 46.000 

voes /EPA 80211 
Benzene 
Toluene 
/=thy/benzene 
,n,p-Xylenes 
o-Xylenes 

HVOCs" (EPA 8260) 
1,2.,,-Tr1mothyUienzeno 
1,3,5-Trimethylbenzena 
Acetone 
Ethylbonzone 
lsopropylbcnzono 
m,p-Xytcncs 

I" . 
Napthalcne 
n-Butylbenzene . . 
o-Xylenes . . 
pani-lsopropyt Toluene 
Propylboni:ene 
se1:-Butylbonzene 
Tetrachloroelhena 
Toluene 
Tr1chloroelhene 

Semivolatile Oroanics .. (EPA 8270) 
2-Molhvlnaphthalena 2 16.236,000 

TITl.l: 26 Metals 
A/\llmony 1,658 
lllsenlc "19 .. -- - .. 
Barium 

" 
wq.rij 

Beryllium . 
Cadmium 2,.07~ -
Chromium {lo_tal) . 
Cobalt 
Copper 

- .. 
.. ., 

Lead 2,464 - . 
Molybdenum -- .. 
N!CJ<el . --
Solenlum 
Sliver 

•·• -·· ·---···· •• . -- ·so:oo~ . 
T11alllum ·- .. ··-Vanadium . .. ··--- ... ---Zinc 
Merairv (EPA 74701 
Lead 1snc-EPA 501001 

Other 
Hcrblcldus (EPA 8151A) 
Peslicldcs/PCBs (EPA 6061N6062) 
es hour LCSO B!oass~y 
Notes: 
"RAO~ S<>l RaneooJ Acti<ln Ob/e<;ti\·e rs JISl!!d for Base case only 
is for Commeroal Mainlenance Wol1<er (see Tab!e 1). 

Bo!d ent,y Indicates e,ceedenco of Base case RAO. 
"Only compounds with detectlons all<J\•& reportinQ Umi\s 

are !isled for VOCs all(j SVCC.. 
NA - Nol anaJ-,-,:ed or not app.:i<:able. 
NS - Elevation not ,urieyed; see r"ll()II for toord'nales. 
NR - No rec.cve,y. 
ugl!cg - ml(rogr.uns per ki:<>gram 

mo,-1:g - n>lf;g<ams per kl.~ram 
< less lhan (not *lecied al or abO',·e 1111> value) 

y - ,;a,nple exM)its panem v.n.'c/t does nol rosembro slandard 

ti • heavier h11ltocartlon$ lhan in<E<:aled on slandard 

L • lighler h,..-ocartons than iadica:«1 C11 Slal\dard 

J. e:sl.J'T\ated ¼1!u8 

Sunquest Properties, Inc. 

R-!6B_SC R-17 R-16 
NS 6.00 6.42 
10.7 (Free product (Free product 

10.0 -10.5 at ground al ground 
6/2100 surface; not surface; not 

145956-003 drilled.) drilled.) 
unns 

mg1kg NA NA NA 
mwk!I NA NA tlA 

mg/kg 16,300 NA NA 
mg/kg 24,200 NA NA 
ma/ka 71.200 NA NA 

ug/kg NA NA NA, 

_ug/kg NA NA WI 
ug/kg NA NA NA 
ug/kg NA NA NA 
Unlka NA NA NA 

ug/kg NA NA NA 
Ug/kg NA NA NA. 
Ug/kg NA NA NA 
1Jg/kg N.A NA NA 
uglkg NA NA - NA 
ug/kg NA NA AA 
ug/kg NA NA NA 
ug/kg NA .. ___ _ Ni\ , NA ·-ug/kg NA - - ~ tlA 
ug/kg NA - _!"", NA 
ug/kg NA -~ NA 

_Ug/k!J - NA - !!'- . IIA 
ug/kg NA NA NA 
ug/kg NA Ni\ . NA 
uaika NA NA NA 

uoika NA NA NA 

mg/1<9. N>., .. - ~ - . ... NA 

r,ngl!<g --- NA ______ __ . -~ - ·-·-- ~ 
!'!'J!!tfl NI\ NA tlA . 
f!l!JlkQ ~ -- -· .N.A ... ~ 
'!11l!!<!l . - NA NA N.A -· 
m9'1<9 - N>., .. . •· Ni\ ~ 

. !IJ9'kg NA . ... NA NA 
♦ - ---· · · · mg/kg NA .. NA NA 

m9')<g NA NA NA 
mg/kl) . N.A .. NA NA 

01QJ1<g . (Ii\ - -~ - NA 

- nl9!kg -- ~ - ..... .. ~ NA 

- l11g/k/t NA NA NA -- . 
rngl)lii . NA ·· ···-· ,_N>., ··- . . NA 

• mg/kg - i-i,i,. 
" ---- NA NA 

·-m.~;,- .......... 
NA NA NA 

ffiO/KO NA NA NA 
un11 NA NA NA 

uglkg NA NA NA 
ug/kg NA NA NA 

NA NA NA 

R-19A_SC R-19B_sc 
NS NS 
7.7 7.7 

2.0 -2.5 7.0 - 7.7 
6/2/00 6/2100 

145942-010 145942-011 

<1 NA 
<5 flA 

NA 30,700 
NA 50,700 
NA 140,000 

NA tlA 
NA NA 
NA NA 
NA NA 
NA NA. 

<5.1 NA 
<5.1 tlA 
<20 NA 

<5.1 NA 

<5.1 NJ\ 

<5.1 NA 
<5.1 NA 
<5.1 NA 
<5.1 NA 
<5.1 NA 
<5.1 NA 
<5.1 NA 

<5.1 NA 
<5.1 NA 
<5.1 NA 

NA NA 

NA NA 

- . .. W.- NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA . 
.NA NA 
NA NA 
NA NA 

NA NA 

_Ni\ NA 

NA NA 

NA NA 
NA NA - . 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
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Tablo 2 
Soll Investigation Results 

May to June 2000 
Southern Area, Fonner Bayshoro Rallyard (OU-2) 

Brisbane, Callfornl-1 
Sunquest Proportlos, Inc. 

Sample Name R-20 R-21 
G1ound Surface Elevation NS NS 

Bay Mud Depth RAO' (Free product (Free product 
Sample Depth (ft) Base Case a\ ground at ground 

Sampling Date (Commercial surface; not surlaco; not 
Laboraloiv EclsO<!e Number Main/. Worlcer/ drilled.) drilled.) 

Parameter Units 
Total Volallle Hvdroca,b<lns 

Gasoline Range ITigll<g NA NA 
Stoddard Solvent Ran<1e ma/Im NA NA 

Total 8<1rac1abte Hvdrocarbons 
Diesel Range 46,000 mgll<g NA NA 
Motor Oil Range ITig/!<9 NA NA 
Bunker C Ranoe 46,000 mnlkn NA NA 

voes CEPA 00211 
Benzene ug/kg NA NA 

Toluene UQll<Q NA NA 
Elhylbenzene ug/kg NA NA 
m,p•Xytenes ugiiig NA NA 
o-Xvlenes 11n/lcn NA NA 

HVOCs" CEPA 8260) 
1,2,4-Trimethylbenzena uglkg .. IJA NA 
1,3,5-Trimethylbenzene ug/kg NA NA 
Acetone uglkg NA NA 
Ethylbenzene - . .. ___ ug/kg - -~ NA 
lsopropylbenzene . .. ug/kg NA NA 
m,p-Xylenes ; ugll<g .NA NA 
Naplhalene Ug/kg NA NA 
n-Butylbenze~e -- ~Qll<g NA NA 

o-Xylenes ug/kg - NA NA 
para•lsopropyl Toluene i,ijikg- .. -.. NA NA 
Propylberizene 

! • 
u!)il<g NA NA 

sec-Bulylbenzene . ·- - - .... ..... u_g!kg . -~ NA 
Tetrachloroethene UQ/1<9 NA . NA ----
Toluene ~~ NA NA 
Trichloroe!hene NA NA 
SemivolaWe Organics" (EPA 8270) 

2-Methvlnaohthalene 216,236.000 U!l/KII NA IJA 
TITl.E 26 Metals 

Antimony 1,658 mg/kg NA NA ·-·· .... 
Arsenic ... -· -·· ···-·- - ..... !!!. _ .... ·- ~9'!<9 . .. ··· - NA .. . -~ 
aiir1uiri - - 2P.~.~!7 . __ ,!flgl!<l! - . NA NA 
Berylllum 
Cadmium 2,~7?) 
Chrc,mium .(toial) . .. 
Cobalt .. . ---- .. -- ... ... 
COf?per . . .. - --· .. . .. ·2,~64 Lead 
Molybdenum . ... , . . 
Nickel 

" 

Selenium . - -Sliver • .. 90,603_ . ·--Thallium 
Vanadium 
Zinc · - • •• •• • -----·-·- ' -
Mercury (EPA 7470) 
Lead !STLC - EPA 80100) 

Other 
Herblc.'dos (EPA 8151A) 
Pesllcldes/PCBs {EPA 8081A/8082} 
9B hour LC50 8loassay • 
No!es: 
'RAO • Soil Re,neool Attion Objective l$ 1;s1ed tor B~se case only 

ts for Commeo;!a! Maintenance W011<er (••• Table 1). 
Ba:d enl/y ln<fciles ex~ ot Basa~• RAO. 

"Ooly compounds With delectloo$ abovu repcning lim'ls 

a,o li&lod for voe. and SVOCs. 
NA. Nol analyzed o, no< app!ieab!e. 
NS • Eloval!on not sUIV8yed; see rejlO/t for coordinates. 

NR- No reco,.'l!<'f. 

IJ9ll<O- m1<;tograms Pet ki'«)ram 
mg,l<Q - ,nill;grams Pet kilogram 
< less "'311 (not deleded al 0/ abo-101111$ value) 
v • sample em1'ts panm11<tlcll d00$ not resemble slandard 

H. heavie< hj0t)Cartlon$ than fl<kaled"" standard 

L .. tight., 11)-dtocaib<r.s I/Ian ~led on st.illd.W 

J. esfun:lled value 

So,I Ar.a1~uca1 Summary xis 

__ rnglk1L ... NA . NA 
__ mgtkg -- NA NA 

rnglk9 . NA NA 
mgll<g ·-· ·-· .. . NA -- -- !½ 

: -~g!k~ NA .. t~ 

.. rntJ!l<~ ~ NA .. 
m91-p . . .. NA .. .. )~ 

. m~g -· . IIA I-IA .. 
,. ll)g/kg -· .. · - !¥I - . N,A .. 

'!lg/kg -- ··· - NA NA 

l)'lg/kQ - NA ~ -

:.~}- NA ...... NA 
NA I-IA 

mtl/XO NA NA 
un!l NA NA 

ug/kg NA NA 
ug/kg NA NA 

NA NA 

R·228_SC 
NS 
10.7 

9.4 -10.2 
612/00 

145956-004 

NA 
NA 

25,700 
56,800 

126,000 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

.. -~ 
NA 
NA 
N'A 

<67.000 

NA 
NA .. 
NA 

~ 
NA 

NA 
NA 
NA -
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

R-23A_SC R-23B_SC 
6.10 6.10 
9.2 9.2 

1.4 • 2.0 7.6 • 8.4 
6/2/00 6/2/00 

145942-009 146015--001 

<1 NA 
<5.1 NA 

NA 40,600 
NA 64,000 
NA 182,000 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

<4.6 NA 
<:4.6 NA 
<19 NA 

<4.6 NA 
<4.6 NA 
<4.6 NA 
<4.6 NA 
<4.6 - NA 
<4.6 NA 
<4.6 NA 
<4.6 NA 
<4.6 NA . 
<4.6 NA 
<(8 NA 
<4.6 NA 

NA NA 

NA NA 

~ NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA .. NA . NA 
NA NA 
NA - ~ 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
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Tablo 2 
Soll Investigation Results 

May to June 2000 
Southern Aroa, Former Bayshore Rallyard (OU-2) 

Brisbane, Callfornla 
Sunquest Proportles, Inc. 

Sample Name R-24_SC A-2~A_SC 
Ground Surface Efovotlon NS 6.15 

Bay Mud Depth RAO' 8-12 (NR) 7.1 
Sample Depth (It) Base Case 6.0 • 6.5 3.2 • 3.7 

Sampling Dalo (Commercial 6/2/00 6/6/00 
Laboratorv Eolsode Number Malnt. Worl<er) 145942-008 146015-002 

Paramotor Units 
Tolal Volalila Hydrocarbons 

Gasoline Rango mgtl<g NA 1100YZ 
StO<ldard Solvent Aanoe mg/kg NA 520YZ 

Total Extractable Hvdrocarbons 
Diesel Range 46,000 mgJkg 7,590 NA 

Motor Oil Range mgtl<g 12.300 NA 

Bunker C Aanoo 46,000 mwka 34,700 !IA 

voes <EPA 80211 
Benzene ug/kg NA NA 

foluene !19'k9 NA NA 

E/hylbenzene yg/l<g NA NA 

m,p-Xylenes ug/l<g NA NA 
o-Xylenes ug/kg NA NA 

HVOCs" (EPA 82601 
1,2,4-Trimelhylbenzene ug1kg NA <130,000 
1,3,5-Trimethylbenzene ug/l<g NA <130,000 
Acetone ug/l<g tlA <500,000 
Elhylbenzene ug/l<g -·· ... NA <130,000 
lsopropylbenzene ugtl<g . . NA <130,000 
m,p-Xylenes _ug/kg NA <130,000 
Napthalene ugil<g NA <130,000 
n-Butylbenzene - ~~ll .. ... ~ -

<130,000 
<130,000 o-Xylenes ug/l<g NA 

para-lsopropyl Toluene :: ii~g __ 
-

.. . - .. _I-IA 
Propylbenzene u_~9 .. ---- ........ NA 
sec-Butylbenzena 

--~ - -·-···--- NA 
Tetrachloroethene _l!Wkg_ . NA 

Toluene . . Ug/kg . NA 
Trichloroethene uaiko NA 

Semivolatile Organics•· (EPA 827Dl 
2-Melhvlna11hthatene 216,236,000 UOll<O NA 

TITLE 26 Metals 
Antimony 1,658 mg/k!J .. NA -Arsenic 19 .. _C)!Qikg. - .. ___ II/\ 
Barium 290,217 m.9'k9 - II/\ 
Berylllvm .. - _rp__glkg . . t!A 
Cadmium 2,_07~ . -.'fill!l<J! -- ~ 
Chromium (total) . (1]!}!!(9 __ . . .... - ~ 
Cobalt .. .. ·-· -~9'!<9 NA 
Copper .. mg/Kg _. ··-· ··-·-· tlA 
Lead 2,464 _m1Jik11 NA 
Molybdenum .. r_!!ll_lkg _ NA 
Nlci<el .. 11!9'1<9 NA 

Solcnlurn -. . . . _ _r!!9'K9 .. - -----·· • NA 
SiJvor "90:e.03· · .11!9'k)l NA 
Tilallfum ,:t)g/1<9 . .. .. -~ 
Vonadlum .. mg/kg - ------~ 
Zlnc •• niaiito- NA 
Morcurv !EPA 74701 mrukn NA 
Leau (S1LC • EPA 60108) unll NA 

Other 
Horblcldos (EPA 8151A) ~IJl"kg_ NA 
Posllcides/PCBs (EPA 8081AJ8082) .. . !!~!l. . . ... NA 
98 hour LCSO Bloassay NA 
Nnles: 
'RAO= So,1 Remed'al ActiOn Oll!ective is 1;.,1ed for Base Gase cn1y 

Is fa, Comme,cial Malnlenance WOft<er C••• Table 1). 

Bold eo"Y lnct<ateo exteedence ol Baso case RAO. 
"Only compOul\ds wUh det~<lll• at>o-,e reporting l milS 

are listed for VOCs and SVOCs. 

NA- Nol analyzed or not applicable. 
IIS - Elev.iUon not sUJVe-,-oo: see ,epor1 for t()()(d'nates 
NR , No rea,,·ecy. 

ug,l<g - m~ rams pe, k~ogram 
mg;~g - m,,;grams pe, k;Jogra m 
< le$S tt.ln (nOI cetected al or abo-,-e this value) 
Y . sample OJ<Mxts pattem v,flich does r.Ol resemble ,tan«ird 

H - heav:-e< h~ocartic«s lhan "1<l'tale<l oo standard 

I.. . 1,oh:e, 11)1lr0Cal\Jens Uian ,n<f.taled en s!andard 

J . eslfr..ated ·.'Ule 

- -<130,000 
<13_9,0~ 
<130,000 

. •• ?:~06,.000 
<130,000 

170,000 

NA 

NA 

. -·· - - -~ --
. !'!A ·-

NA 

NA 
NA 
NA . .. 
NA 
NA 

~ -
NA -

-~ 
NA .. ~ . . .. 
NA 

-•-· ---· NA ·-
NA 
NA 
NA 

NA 
NA 
NA 

R·25B_SC 
6.15 
7.1 

6.5· 7.0 
6/6/00 

146015-003 

NA 
NA 

15,000 
29,500 
73,400 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

_N,\ 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
.NA 
NA 

N,\ 
NA ··•· 
NA 

NA 
NA 

NA . 
NA 
NA 

R-26_SC R•27B_SC 
NS 6.12 
9.8 8-12(NR) 

9.0-9.8 7.4 •8.0 
6/1/00 6/2/00 

145942--007 145956-005 

NA NA 
NA NA 

67,000 89 
113.000 156 
299 000 387 

NA NA 

NA IIA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA IIA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA .. 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

15000J NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 



Sample Name 
Ground Surface Elevation 

Bay Mud Depth 
Sample Depth (Ct) 

Sampling Date 
Laboralorv Eolsode Number 

Parameter 
Tolal Volatile Hvdrocarbons 

Gasoline Range 
Stoddard Solvent Ranae 

Total Extractable Hydroc.arbons 
Diesel Range 
Motor Oil Range 
Bunker C Range 

voes (EPA ao211 
Benzene 
Toluene 
Eth y/benzone 
m,p-Xylenes 
o-XYlenes 

HVOCs" (EPA 8260\ 
1,2,4• Trimothylbenzene 
1,3,5-Trimethylbenzene 
Ac;etone 

Table 2 
Soll lnvosllgatlon Results 

May to Juno 2000. 
Southern Area, Former Bayshore Rallyard (OU-2) 

Brlsbano, Callfornla 
Sunquest Properties, Inc. 

R•28B_SC R·29_SC R-3oA_sc 
NS NS 6.78 

RAO" 10 10.3 12-14 (NR) 
Base Cas11 9.5-10.0 9.5-10.5 2.2- 3.0 

(Commercial 5/31/00 5131/00 6/1100 
Afalnt. Worl<er) 145938,001 145956-011 145938-018 

Units 

mgtkg NA NA 380HY 
mg/kg NA UA 190V 

46,000 mg/kg 832 1,190 NA 

mg/kg 1,890 2,940 NA 
46.000 mgJkg 4,210 5,660 NA 

I.lg/kg NA NA NA 
ug/kg NA NA NA 
ug/kg NA NA NA 
ug/kg NA NA NA 
uQ/kg NA NA NA 

ug/k!J NA NA 100J 
ug/kg NA NA <130 
Ug/kg NA NA <500 

NA NA <130 

R-30B_SC 
6.78 

12·14 {NR) 
7,0 -8.0 
6/1100 

145938-019 

NA 
NA 

16,100 
6,200 

57,100 

NA 

tlA 

NA 
NA 
NA 

NA 
NA 

NA 
NA Ethylbe nzene u_g/kg 

320 
... 

lsopropylbenzene uglkg NA NA NA .. 
m,p-Xylenes ug/kg NA --~ <130 ... NA 

Napthalena I.lg/kg NA NA ·ooo NA 
n-Butylbenzene .. _uQfkg NA _t,11\ 1600 . ... ... , . .. . ... . 1 .. NA 
o-Xylenes .. ug/llg NA . - NA <130 tlA 
para-lsopropyl Toiuiine ug/kg NA -~ 

. .. ... . .... 
;}30 

.. .. . 
NA 

Propylbenzene ug/kg NA NA 
•••••••• 760 

NA 
sec-Buly1_benzene ... _ug/kg -~ NA . 780 NA 
Tetrachloroe\hene ug/kg NA NA <130 NA 
Toluene ug/kg NA NA <130 NA 
Trichloroethena Ug/kg NA NA <130 NA 
Semivolatile Oroanrcs•• tE?A 8270! 

2-Methylnaohthaleno 216,236,000 UntKn NA <17.000 NA NA 
TITLE 26 Metals 

~tlmony .. 1,658 ml)lkg - NA NA NA NA 
Arsenic - 19 . .. "!gl!\9 

.. 
... .. . .. ··- ... . ___ .!'IA •...... NA ....... -~ - - .NA . . 

Barium - ... •• - 2_9(?,11 7_ .. .. "!IJ.l!tll ...... _NA NA NA NA 
Berytllurn 

. .. 
.. .'!l!J/119 ""i-iA ...... .. 

.. .. NA .. NA .. NA 
Cadmium 2,073 mgll(o NA NA NA NA 
Chromium (total) .. ... fl}g/kg NA NA .. NA NA 
Cobalt mg/kg .. . NA -~ - NA NA 
Copper 

.. .NA . ,:ngll(g NA NA NA 
Lead 2,41i4 mg/kg 

-
NA NA NA NA -

Moly~~_n~-~- _ !:Jig/kg .. -·--·-
NA . . "!A .. - ~ NA 

Nlckel .... .... . mg/kg __ ,. -·· .. NA 
····-••" ~ 

NA NA 
Seienlum • : :in.riiii!i": .. :i-!A 

. -. .. . . . .. _ NA ... NA _NA 
SIii/er 90,603 mg/1<.Q . . . .. NA NA 

--- - ~ -- NA . 
Thallium . - - ........ .. ~Qlkg_ ,. -~ . . .N.'! ····· ··~ -- NA 
Vanadium 

. 
iii-ic '" •• . .... .. 
Mercurv (EPA 7470) 
Lead (STLC • EPA 6010B) 

Other 
Herbicides (EPA 81_51~) .. 
Pestlcid8S/PC8s (EPA 8061A/8062) 
96 hour LC50 Bloassay 
Notes: 
'RAO • So,J Remedial AcUon Objectivo 1$ liSted ro, Ban C;J5e only 

ts ror Corrvne<dal Maintenance 1'1011<6' (•ee Tab!o 1). 
BOid enlty lnd1cales eioeedence ol B1150 Case RAO. 
"0~ compounds v.uh de!CCIIOIIS above rel)()<lir,g limit,; 

ara li$1ed for voe,, and SVOCs. 
NA • Not analyzed o, not appl!cab!o. 
NS - Elev.idon not surveyed; sec roport for COO/dinalll$. 
NR • No reco-.•eiy, 
ugll<g • mlcrCQrams pc, lu!o,ram 
~'1<0 • m,Thgrams pe, k?~ram 
< Jess than (1161 detected at o, above this valoel 
V. sampe exh<lllts pauem ·•ilkh does not r~emb!e standilrd 
H • heavier h;~ than ..:l~led on standard 
L - li\lhlel hydlocart-ons than ind>ealed on SL>ndaro 
J . 6Stimatea 'lalue 

Seil Ar,alyHcal Summa!"',· ..<IS 

-

mg/kg .. 't,11\ . ·····- .. . t,11\ NA NA 
miJikg . • •• • -- NA •• .......... 

NA NA NA 
010/l(Q NA NA NA NA 
Uail NA NA NA NA 

Y.11!1<9 NA NA NA NA 
ug/kg_ NA NA NA _______ NA _ 

NA NA NA NA 

R-318_SC 
NS 
9.3 

8.0 - 9.4 
5/31/00 

145956-006 

NA 
NA. 

22 
52 

119 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA .... 
tlA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
_NA 
NA 
NA 
NA, 
NA 

NA 
NA 
NA 
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Samplo Name 
Ground Surface Elevallon 

l' 

Table 2 
Soll lnvostlgatlon Results 

May to June 2000 

.. 

Southern Area, Former Bayshore Rallyard (OU-2} 
Brisbane, California 

Sunquest Proportlos, Inc:. 

R-32C_SC R·338_SC R-3◄ 

7.97 NS 8.73 
Bay Mud Deplh RAO' 11.4 10.3 Refusal 4.5 

Sample Deplh (ft) Base Cas11 11.0-11.5 
Sampling Dale (Commercial 5/31/00 

Laboratorv EDlsoda Nurnbet MalnL Worl<er) 145938-003 
P.irarnetcr \Jnlls 

Total Volalile Hvdrocaroons 
Gasoline Range m9'kg NA 

Stoddard Solvent Range ma1lla NA 
Total Extractable Hydrocarbons 

Diesel Range 46,000 rngil(g 316 
Molar Oil Range mg/kg 503 
Bunker C Range 46,000 mQ/kQ 1,410 

voes !EPA 8021 l 
Benzene uglkg NA 

Toluene ugil(g NA 
t:thyfbel'lzena uglkg NA 

m,p-Xylenes uglkg NA 

o-Xvlenes unlkn NA 
HVOCs .. (EPA 82601 

1,2,4-Trimethylbenzene . ugikg NA 
1,3,5-Trlmethylbenzene 

.. 
uglkg NA 

Acetone uglkg NA 

Ethylbenzene .. . ug/kg NA 
lsopropylbenzene ., ' 

uglkg NA 
m,p,Xylenes ugii<g NA 

Napthalene uglkg NA 
n-Butylbenzene 

• · 
uQ!kg -~ 

o-Xylenes ug/kg --- NA 
_ug}kii .. - NA 

para-lsopropyl Tol_~_~e ... .. -- --
Prop~bef\Zene uglkg NA 
sec-Butylberizene ···- uglkg -~ ... .. . - .. __ , .. . .. 

ug/l<g T etrachloroelhene NA 
__ ii~g Toluene -- ·-· . NA 

Trichloroathena uo/lm NA 
Sem!llolaUle Otn;inl<:s'" (EPA 8270) 

2-Methvlnaphthalene 2f6.236,000 lJ!l/kg <3.400 
TITlE 26 Metals 

1,658 mg/kg NA Antimony 
,- iijgi\{ji 

.. 
Arsenic 19 . ... ... ... ·--~ 
Barium -··2so.21i mg/kg 
Beryllium , __ rTlg!l(g ..... . ... 
Cadmium . - __ _ 2i?7~. ___ mg/kg __ 
Chromium (tolat) ··-· .. 

. __ [1!9!!<9_ -. ·- ---••·• • ·~-- ----- ... . ... 
Cobalt -- ---- - - . .. 11!(11!<~ . ..... . . 
Copper . .. .. - ·- mg/kg 
Lead -2,464 mgil(g 

Molybden~!'l . . .. -_ mg/kg_ 

Nickel mgil(g 
Selenlum _mg/kg . ·-·· . .. 
sitve, • • 

. _ _ ..... ___ 

. - p_o,~03 mg/kg 
Thallium . _jiiiJikii. 
Vanadium mg/kg . .. ·-· _______ .. .,. _ 

Zinc 
Mercurv !EPA 74701 
Lead (STI.C • EPA 60100) 

Other 
Hecblcides (EPA 8151A) .. . .. 
PO$tlc!dos/PC8s (EPA 8081N8082) - -
96 hour LCSO Bloassay 
Nolos: 
'RAO • Sod Remoolal AC11Qn Ot,Jecttve Is !$led fo, B••· c ... only 
is fo, Commctc<.al Ma;nlet1'111C<1 Woii<e< (see Tablo 1). 

Bold enuy looica<es exe,,ooence of Base Case RAO. 
"Only compounds will\ detect'ons above reporting ~,nil$ 

aro li$1od /o, VOC$ and SVOCs. 

NA • Not analyzed o< nol applicable. 
NS • EloYaliOn not sur,,iyed; seo repQrl for C<Xltlfnates. 

NR - No re,:n,ety. 
uglkQ - m!ctogQms per kilogram 
mg,~g • rru!t'\lf3JT\S pe, t.ilogram 
< less lhan !not de!ected al o, above lhiS value) 
Y - ,ample exrebots patt~ 1>hlch does not resemtire sundalll 

H. heav:e, h)droc:a,bons 1/lan Inoca1ed on siandaro 

l • '-<Jhlor lt)'Cloeart<Jn$ 1/lan ,n(!;catod en st.1n<iatd 
J - ~lma1ed ·.".i:ue 

ma/lea 
mntkn 
ua/l 

~9. 
uglkg 

NA 

NA . ... .. -
NA 
NA 

---- -
NA 

-·•--· - · -NA . ~ 
~ 

.. -~ 
NA 

.!I~ 
I-!" 

.. ~ 
NA .. -~ . • -w. 
NA 
NA 

NA . . ....... 
NA 
NA 

a 

9.8 • 10.3 NA 
5/31/00 5/31100 

145938-004 NA 

NA NA 

NA NA 

4,310 NA 
8,790 NA 

20.800 NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

.. _NA NA 
NA .. -~ ... . --- - - -·- -- --- --. . .tv.- -- NA 
NA NA 

. . .... .. .. NA NA . .. 
NA ."!~ .. 
NA NA . 
NA NA 

<23,()00 NA 

NA NA 
____ ,, ________ NA NA 

-- . NA w, . 
------ · ····--NA NA 

NA tlA ·-- ·· - · 
-- . .... . . , .. ---~ .. NA ·· -
·-·-·---- NA NA .. . -- ·-__ __ _____ NA --- NA 

NA NA 

--- ·- •···• · · ~ w. 
NA ~ ... .. 

--- - ·- ··- .. - -NA NA 

· -- ·· .. . .. ~ NA 
NA NA -- ··· ... ·- ------ -- .. 

--- -· ···· ··· ·· NA NA -... .. -· NA NA 
NA NA 
NA NA 

NA NA . . ..... 
NA NA - . 
NA NA 

R-3513_SC R-36C_SC 
9.27 NS 
9.3 12.8 

5.0 • 5.5 12.3 • 12.8 
5/31/00 5/31100 

145938-005 145938·006 

NA NA 
NA /IA. 

5,980 1,520 
13,500 5.430 
30,800 8.530 

NA NA 

NA NA 

NA NA 
NA NA 
NA IIA 

NA tlA 
NA NA 

NA NA 

NA tlA 
NA NA 

NA NA 

/IA. NA 
/IA. NA 

/IA. IIA . . -· 
NA NA 
NA NA 
NA tlA - NA NA -
NA NA 
NA NA 

NA. NA 

NA NA 

NA NA . 
NA NA 

. _t:IA NA 
NA NA 
NA NA 
NA NA - · . 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA ·-· - NA IU\ 
NA NA 

NA NA 

NA NA 

IIA NA 
NA NA 



r 

r -

SampleNomo 
Ground Surface Elevatlon 

Bay Mud Dept~ 
Sample Deplh (h) 

Sampling Date 
LaboralOIV Eplsodo Number 

Parameter 
Tola/ Vola~lo Hydrocarbons 

Gasotino Range 
Stoddard Solvent Ranoo 

Total Eimac\able I lydrocarbons 
Olesol Rango 
Motor Oil Range 
Bunk11r C Ranno 

voes (EPAeo211 
Benzene 
Toluono 
Etl1ylbonzo110 
m.p-Xylenes 
o-Xylenos 

HVOCs" [EPA 8260) 
1,2.4-Trfmolhytbenz.ene 
1,3,5-Trimelhytbenzeno 
Acetone 
Elhylbonzene 
lsop,opylbcnune 
m,p-Xytcnes 
Napthaleno 
n•Butytbenzene 
o,Xyrones 
para-lsopropyl Toluene 
Propylhenzene 
sec-Botyl~enzene 
TelrachJoroelhene 
Toluene 
Trfcilloroelhooe 

SemlvolaUle o,aanlcs'" <EPA 8270) 
2,Mothylna11hthaleno 

MUmony 
A1senIc 
Barium 

TITLE 26 Metals 

Beiylllum 
Cadmium 
Chromium (l_o_tal) 
Cobalt 
Copper 
Lead 
Molybdenum 
Nickel 
Selenium 
Silver 

r , 

Table 2 
Soll Investigation Rosults 

May to Juno 2000 
Southorn ArGa, Former Bayshoro Rallyard (OU-2) 

Brisbane, California 

RAO' 
Bas& Case 

(Commercial 
Main(. Worker) 

46,000 

46,000 

216,236,000 

1,658 
19 

290,21 7 

2,073 

2,464 

Sunquest Properties, Inc. 

Units 

mg/kg 
mg/ko 
mQ/ka 

Uglkg 
UQ/kg 
~g 
ug/kg 
UalkO 

ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

R-37B_SC 
NS 
8 

6.0 • 6,5 
5/31/00 

145938-007 

NA 
NA 

9,790 
1,700 

31.800 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

R•36_SC 
9.20 

8-12(NR) 
5.0 .5_5 
5/30/00 

145936-008 

NA 

NA 

2,300 
4,880 

11,100 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

IIA NA 
NA NA 

.'!11(\(9 •• ··- •.. Nt, NA 

... !~\l.. .... . . 
.~ll .. 

NA NA 
• NA NA 

ug/kg NA 

~.!l'k9 .... :.-.~=-=··~. 
ug/ko NA iigikg • •• •• NA •• . 

NA 
NA 
NA 
NA 
NA ua/ko HA 

NA NA 

R-39 
NS 
7.4 
NA 

5130/00 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
11A 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

f-!A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

,_mg/\(2._ ,., ~ - ~ NA 

.. ml)lkg -·· •. )IA ~-- ··· ·-·· NA ···-····- NA 
., ~Q/!<!L ... -. ... NA NA NA 
, __ l!'g/\<9 __ ~ ~-~ ... • .1-!A . NA . 

mg/kg NA NA NA 
. r.i)Q:')t11 · : .. - -• ~ NA . . . .. NA 

.. mg/kg .... ... __ ~ ·-···· NA _ . ... NA 
.. ~Q!l<g . . .. . IIA NA NA 

. .m!l"kg . . NA NA NA 

. _mglkjL \IA NA NA 

.. .. mQfkg . . NA NA .. NA 
_ f!lg/\<Q ___ _ -· · ~ - NA ..... _t{A 

90,603 , mg/\<g . • . _ .. !!A NA NA 

.•. i:i!~ll .. • • llf.- ,.. - ... ..~ ···- --~ .. 

R-•IO_sc R-41 
NS NS 
9.1 Refusal 9.5 

7.0 - 7.5 
5/30100 

145880-01 

NA 

NA 

474 
2,030 
2.800 

NA 
NA 

NA 
NA 

NA 

NA 

NI\ 
NA 
NA 
IIA 

NA 
NA 
NA 

NA 
w. 
Ni\ 
NA 
NA 
NA 
NA 

<17,000 

<2.9 
9.3 

38.0 ·o.s • • 
2.1 

20.0 
13'.0 

037.0 
51 .0 

<0.98 
34.0 

<0.25 --
<0.26 

0.6 

NA 
5/30/00 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 
N,\ 

IIA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

HA 

NA 

NA 
NA 
NA 
NA 
NA 

~ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Thllnlum 
Vanadium 
Zlnc - -· -

mg/kg IIA .. • NA NA .. 
mg/ka NA NA ·- - ·-····· NA ,. 

··2;:o .. .... 
&2:0 

!IA 
NA 
NA 

Mercurv !EPA 7470} 
Lead (STLC • EPA 801081 

ou,e, 
Herblclcles (EPA 6151A) 
Pesticlde$1PCBs (EPA 8081N8082) 
se hour LC50 Bloassay 
Nore~: 
•RAO , S0<l Rcmeoal Action O~ectr.·o Is listed for Bi!Se Casa only 
is for CommetCial Ma:l\ten.1nce \".:orker (&eo Table 1 ). 

Bold entry indicales exceedeoce of Base Ca•• RAO. 
••Only ccmpounds v.ilh detections ab0\'8 reponlng limits 

are r.sted r°' voes and svoes. 

NA• Nol analyted °' not aP!)l",cabie, 

NS • Ele'lat'on nol su,ve1·ed; se<> rei,o,1 lot coorooialeo. 

NR • No re<.o-,'1!l'f. 
119'•0 • m.'Q'OQratM per ►j logram 

n-:g.ig -m.!t:grams per ~logram 
< :ess 11>.)n (not <!elected al Ct abo-,e this valuo/ 
Y • samrJe exhill/15 pattern v.Mch does not resemble stlndard 

H. he3>18' hyrlrocarixl<\S lhan "1<).<:3100 on SL3n<.tUd 

L • ~,qh\O<' hydrllC3rt:ooN U\81> :l'4ca:ed co ~lar,dard 
J - l?S-~1£:d ·,~rue 

mQ/k!l NA NA NA 
IKIJI NA NA NA 

ug/kg_ 
ug/kg 

NA 
IIA 
IIA 

NA 
NA 
NA 

IIA 
NA 
HA 

0.1 
NA 

NA 
NA 

PASS 

NA 
NA 

NA 

NA 

NA 
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Tablo 2 
Soll lnvastlgatlon Re.suits 

May to Juno 2000 
Southern Area, Former Bayshoro Rallyard (OU•2) 

Brisbane, California 
Sunquest Propertlos, Inc. 

samploNamo R-42 R·45_SC 
Ground Surface Elevation NS 7.32 

Bay Mud Oeplh RAO' 11 8.4 
Sample Oeplh (It) Base Case NA 7.8-8.4 

Sampling Dato (Commercial 5/30100 6/2/00 
Labor&lorv Eplsodo Numbor Mafnl. W0tkarJ NA 145942-012 

Parameter Unils 
Total Volauto Hydrocurbons 

GasoGno Range mg/kg NA NA 
Sloddard Solvent Range mnllm NA NA 

ToIaI e,1ractablo Hvdrocarbons 
Olosel Range 46,000 mg1kg NA 19.400 
Motor Oil Range mg/kg NA 27.~00 
Bunker C Ranqo 46,000 ma/ka NA 90,600 

voes tEPA ao211 
Bonzeno Uglkg NA NA 
Toluene uglkg NA NA 
Elhylbonzana ug/kg NA NA 
m,p-Xylones uglkg NA NA 
o-Xvlones unikn NA NA 

HVOCs" (EPA 8260) 
1,2.4-Trlmethylbenteno uglkg NA NA 
1,3,5-Trimelhylbenzeno uglkg NA NA 
AceI011c ug/kg NA NA 
Elhylbenzene ugllsg NII NA 
I sopropylbenzene ug/kg NA NA 
m.p-Xylenos . ug/kg NA NA - . 
Nllplhnlena uglkg NA IIA 
n-8utyt.benzeno .... -- ~9 .. NA NA 
o-Xylcnos . _1~1'.lg - ·--- .. - -- ~ --- ..... . NA -para-tsopropyl Toluene ~9 .. __ NA ~ • , 

Propyfbe111.ene uglkg NA NA 
scc-B\Jty(bcnzcno .. .. !-!9'1<9 . - ... - .... .!"!!. ·-·· ~ -
Tetrachforoethone llg/kg - NA NA 
Toluene ug(kg NA NA 
Trfch!oroothone uaika NA NA 

SemivolaU!e Organic:;" (EPA 112701 
2-Malhylnaphlhalene 216,236,000 U!)/Kg NA NA 

TITLE 28 Metals 
At\Umony 1,658 mg/kg NA NA 
ArGenlc 19 .. l129!i<9 .. 

··- _-··. · ··NA - -
- .. -- -- .. NA ...... . - .. 

Barium ·2s~.}1_1 -- ' ...... 0 ' .. 11)1J:'k9 . __ ,,_ NA _ NA 
lloryfllum 

·• • 
Cadmium 2,073 
Chromium (_tot_al) . ' 
Coball -CopP!),r 
Lead 2,464 
Molybdenum 
Nlckel 
Selenium 
s;iver 90,603 
Thallium 
Vanadium ··- .. ·- .. . ... ·-·----- -··-- --
ZJnc 
Mercucv !EPA 7'1701 
Lead (STLC • EPA 6010B) 

Other 
Herbicides (EPA 8151A) 
Pesllcfdos/PCBs (EPA 8081N8082) 
86 hour LC50 Bloassay 
Notes: 
•RAo • S0<1 Remedial Action Oblecilllo ls r,ste<j for Base case only 

1, ror Comm21cbll,lall\tenanca wo,1ce, (see T3ble 1 ). 
BO:d en11y Jna:,cates Ol<ctl<!denc.o or sase case RAO. 
"Only rompotJl1do v.ilh detections above re1)011lno 6mits 

are listed fO( voes and SVOC$. 
NA · Nol analyzed 0< not applicable.. 
NS· €Ievall0n not Su/\'cyed; Sf>& repoct (Of coonfnate:1. 
NR - No ~·«y. 

ugikg - m!(rograms pe, kil<Jgram 
mg:kg - m,Uigr.uns per IJ!ogram 
< loss lhal1 (not cetectc-<1 at 0< abo-,a !his value) 
v. sample e>hiblts pattem »1'1ci1 does not resemble standard 
H, he.1\'let h)-dt'ocarbonS than Jn<Jcatod oo standard 
L • light., h)'ilrtx:att>oM than ~caled on Stlndard 

J • estmale<I vahJe 

__ l)!Gfl(Q .. - . .!'!A . ----- -~ 
.. 11'!9!1!9 . -- ~ -- -~·· ~ 
.. '!!o!'!'R . .. ~ .. .t-!A . 

--~.a_ ·- -- .":'I ••••••• -··· NA 
1!!~!1 .. - - NA tJA 

"!~0 . . - NA NA 

mg1<~ - - .. NA NA 

.. "!Qi!l,O .. ..... NA NA 
mg/1:<g .... NA ·NA 

ll!O:'kJl ... NA NA 

r:r!IJ!!!.O .. !'IA .. ~ 
• .. mg/kg ---·-· NA IIA • NA 

... ___________ . 
mg/1<.g NA 
mO/ko NA NA 
ua/L NA NA 

. IJIP.k9. .. - - NA NA --
Ug/l(Q NA llA 

NA NA 

10 

R-46 
9.10 
9.6 
NA 

5130/00 
NA 

. 

.. 

.. 

··-·-

.. 

R-47 R•48A_SC 
8.90 9.15 
9.5 9 
NA 5.5-6.0 

5/30/01 5130/00 
NA 145680-02 

NA NA NA 
NA NA NA 

NA NA 56 
NA NA 154 
NA NA :108 

NA NA ti/\ 
tlA NA NII 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 

NII NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

IIJ\ NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
N,\ NA NA 
NA NII NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA tlA 
NA NA NA 
NA NA NA 
NII NA NA 
NA NA NA 
NA NA NA 
WI NA NA 
NA NI\ NA 
NA NA NA 
NA NA NA 

~ -.. NA NA 
~ . NA NA 
NA NA NA 
I/A NII NA 
NII NA NA 

NA NA IIA 
NA !IA NA 
NA UA NA 



Tabla 2 
Soll lnvosllgallon Rosults 

May to June 2000 
Southam Aroa, Former Bayshore Rallyard (OU-2) 

Brisbane, California 
Sunquest Proplir1fos, Inc. 

Sample Namo R-48B_SC R-49_SC R-so_sc 
Ground Surface Efovallon 9.15 8.68 8.93 

Bay Mud Dopth RAO' 9 8 6-12(NR) 
Sample Deplh (II) Basfl Caso 8.5-9.0 5 ,5-6.0 5.0 • 5.5 

Sampling Dalo (Comm arc/al 5130/00 5/30/00 5/30/00 
laboralorv Eclsod11 Number Malnt. Worker) 145880-001 145938-009 145936-010 

Parameter Units 
Tolal Volalile Hydrocarbons 

Gasoline Rongo rngikg NA NA NA 
Stoddard Solvenl Ra!IQe m!)lkg NA NA NA 

Total Ewactable Hydrocarbons 
Diesel Range 46,000 mg/kg 23 3,420 2,070 
Molar Oil Range mg/kg 89 10,200 7,170 
Bunker C Range 46,000 mg/kg 134 18,500 12,500 

voes /EPA ao211 
Ben~ene ugikg NA NA NA 
TOlllana ug/kg NA NA NA 
l':lhylbenzene ugikg NA NA NA 
m.p-Xylenes ugikg NA NA NA 
o-Xvlenes U(llkQ NA NA NA 

HVOCs" !EPA 8260) 
1,2,4-Trlmolhyloonz;ene _ug/kg NA NA NA 
1,3,5-Trimelhylbonzene ugikg NA NII NA 
Acetone Ug/kg NA NA NA 
Ethylborw:no Ug/kg NA NA NA 
lsopropylbenzena .UQ/k9 NA NA NA 

04 - .... 

m,p,Xyler,0$ ug/kg NA NA NA 
Napthalene ug/kg NA NA NA 
n-Bulytbenzene - .. . _ug(klJ NA NA NA 
o-Xyfenos ug/kg 

-~ 
NA . ... NA 

para-lsopropyl Toluene !Jg/kg NA NII NA 
PIop~lbef'll!eno .. .,. --· -------· ..... - !J.!),'.~g_ .. NA NA NA 
scc-Butylbenzene - .. .UQi}<9_ . NA NA NA 
Telrachforoethane .. IJWl5g NA Ni\ NA . . 
Toluone ug/l<g NA NA NA 
Trichloroelheno ua/ka NA NA NA 

Sernlvolatile o,oanlcs- (EPA 8270) 
2-Melhytnaphthalene 216,236,000 lllllkn NA NA NA 

llTlE 26 Metals 
Antimony 1,658 .. . _111!)!1:<g . . -··- ... _NA .. NA NA 
ABenlo ·-•·• ....... ... .. 19 --- . _rng/l\g . ... NA . .. .. !'!A NA 
Barium - - . 290,~17 mg/kg .. _ _!-lA . .. NA NA 
Beryllium ..... .... . . . ~9!\<ii NA -- ~ • • ~• _NA 
cadmium - 2,073- .. lllQ/kQ - NA - NA NA . ··- - .. - .. ··-· . 
Chromium (total) ... • H OO++o+o•••- •• • 

.. !l)g/1\g . !".A . .. ... NA . . .. __ _ NA 

. 

Cobatt l)'!g/~~ NA 
-

NA 
-•--· • - .. _NA __ 

~ Copper -
Lead 2,464 
Molybdenum .. -Nrokel .... . 
Se!Onlum ··-·- .. --
Sit~er -~ ~q,s~·-· 
Tl1alllum 
Vanadium 

- ... ... ·-- . .. ... 
Zlnc 
Morcurv <EPA 7470) 
Lead {Sll.C • EPA 601 OB) 

Other 
Herbicides (EPA 8151A) . . 
Pesticldes/PCBs (EPA 8081A/8082) 
96 hour LCSO Bloassay 
Noles: 
'RAO = So;I Rerneo,al Ac1!oo Ob!ocw• 1s r.s100101 eau case only 

IS 101 Cornmen:laJ l,!aJntenance W0<ker (see Table 1). 

eo:d en11y lndical.6 ex~ ol ease ca$e RAO. 
'"Orl/y ccmpO<Jndo --,u, deleci!OI\S atxr,e (ej)0/1Jng limil$ 

a,e llsled 101 voes and svoes. 
NA -Not analyzed o, nol app[IC3ble. 
NS • E!ov.aVon nct $UNeyed; see ,"!)(lit Jot ccotcfnates. 

NR • rio recovery. 
ug,~g • m:o-ograms pe, kil()gram 
n-.g-,g • rr.lf.gr.r11$ pe, l<i!ogram 

< ies.s rhan (r.ot Celected al or atl<l\'e lhis va!ue) 

V . sample e><hibils paltem "h!ch does not resemble $laodartl 
H. he,,,ie< hj'llnx:arboM !Nn iM,caled on $lal\00fd 

L • :tnie< h\!!10Cart,ot\S 1/\aJl ir.(f:~led Gil $tln~rtf 

J . '?S:l:n,ated va!ue 

. mg/kg NA ... . NA 
mgikg NA NA NA 
niQll<g_ NA NA .. -NA .. 

.. m.9'~11 . NA !'IA NA 
__ '!)g!kg N.A •·- .. !½ . NA 

.. '!IIJ!kg NA - NA NA 

.. llJQ/kg .!".A -· · !~ ... .. ~ . 
mg/l<g . .. NA ~ •• • ···- · · -· NA ··mQikii NA NA NA 
ffiO/KCI NA NA NA 
Ug/L NA NA NA 

ugfl5g NA .N.A NA 
ugikg NA NA NA 

NA NA NA 

11 

R-51_SC R-52_SC 
8.90 9.30 

9 9.5 
8.5 • 9.0 4.5- 5.0 
5130/00 5/30/00 

145938-011 145938-012 

NA rlA 

NA NA 

1,060 1,130 
3,220 1,940 
5.860 5.150 

NA NJ\ 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA _NA 
NA NA 
NA NA 
NA NA 
NA NA 

~ -
NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

_NA NA 
NA NA . . .. 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 



Table 2 
Soll Investigation Results 

May to Juno 2000 
Southern Area, Former Bayshore Rallyard (OU-2) 

Brisbane, Catllomla 

SamploNamo 
Ground Surface Elevallon 

Bay Mud Deplh RAO' 
Sample Deplh (ft) Base Case 

Sampling Dale (Commercial 
Laboratory F.plsodo Numbor M11lnl. Worker) 

Parameter 
Total Volatile Hydrocarbons 

GasoN"e Range 
Sloddald Solvenl Ranno 

Total Extractable Hydrocarbons 
Diesel Range 46,000 
Motor Oil Range 
Bunker C Ronne 46,000 

voes !EPA so211 
Benzene 
Toluene 
Ethytbenzene 
m,p-Xylenes 
o-Xylenes 

HVOCs'" (EPA 0260) 
1,2.4-Tnmethylbenzene 
1,3,5-Trirnethylbenzene 
Acetone 
Elhylbenzene 
lsopropylbenzene 
rn,p-Xylenes 
NapUialene 
n-Bulylbenzene 
o-Xy1enes .. 
para-lsopropyl Toluene 
Propyl~enzene. . . 
sec-_Buty!~~~~M- .. _ .. ·- ... 
Telrachloroelhene . 
Toluene 
Trichloroethene 

SemlvolaUlo Oroanlcs" /EPA 8270) 
2-Mettwtnaphlhntene 216,236,000 

TITLE 26 Metals 
Antimony 1,658 
AJsenlc 19 .. . - ........ - ··--·- ··---Borium 290,217 
Beryllium 
Cadmium 2,073 
~hromium (lolal) 

" Cobalt 
·-•-•·---

~ppor 
Lead . ~._4~4. 
Molybdenum . 
Nickel 
Selontum 
Silver 90,603 
Thallium 
vanadium . .. . - .. -Zlne 
Mercurv Itt'A 74701 
Lead (STLC - EPA 60100) 

Other 
Herbicides (EPA 81511') 
PestlcideS/PC8s (EPA 8081A/8082) 
96 hour LCSO Bioa$$8Y 
Noles: 
'RAO • Soil Remedial Acfloo Objectlva 1B ~•lod ror Base Caso only 

Is ror Commercial Malnletlance Wor<or (sea Tabla 1) 

BO!d Miry IMi<:alCS exceedEoC8 ol Ba.se Case RAO. 
"Ooly compoonds \\illl de!ed!or\S abow repo,t;og r,m,ts 

ara lslod lorVOCs and SVOCs. 

NA - Nol ana,'yled or not applkable. 
NS • Elevati<ln not swveyed; see recoit tor cooni:nates. 
NR • No ,eoo-,ery_ 
UQ11<0. mio'o;jrams pet lo1ogram 

rr,g/1<{1 • m,Jljgrams pet kilogram 

< less lhan (nol detected at rY above lllis value) 

'/. sa,wle exllibils paitem \\!\/ch doe.s nol resemble slan<Janl 

11 - hea,-.., h1-drncalt<lnS than indicaled on stan<lard 

L • ljjhle, hyOrCICM)Cn'J than o11cf_catr"1 Cll standard 

J • e.st:malOO va~e 

S01I Analyt,cal Summar; xis 

Sunquest Proportles, Inc. 

R-53 R-54 R-55 
8.92 9.12 9.13 

8 8 7.5 
NA NA NA 

6/5/00 6/5100 615100 
NA NA NA 

Units 

mg/kg NA NA 
moil<r NA NA 

mgJl<g NA NA 

mg/kg NA NA 

mQ/kg NA NA 

Ug/kg NA NA 
uglkg NA NA 

uglkg NA NA 
Ug/kg NA NA 
unlkn NA NA 

IJg/kQ NA NA 
uglkg NA NA 
ug/kg NA NA 

ug/k9 .... NA NA 
uglkg NA NA 
ug/kg ...... NA NA 
ug/kg NA NA 

ug/kg NA NA 

- )J9/kg . . ... . . NA NA 
ug/kg NA NA 
ugikg NA NA 

__ ug/kg NA NA 

-- ~o NA IIA 

. ug/kg NA NA 
ua/ko NA NA 

UQ/kO NA NA 

mg/kg NA NA 
_-rng/l<y - - - . NII NA 

mg/kg NA NA 
':_i}igi\<g_: NA NA 
_ _ mg/kg __ NA NA .. , · · ·-

' .m.9'!<!l - .. NA NA .. 
mg/kg NII ··- -·· ••• NA . -

__ mg/kg ···-· NA _NA . 
.. mlJll<g NA NA 

m!)lkg NA .!IA ..... 
·- mg/kg: - NA NA 

,- r_n!)lkg NA NI\ 
mg/kg NA NA 

• mg/kg- NA NA . 
:~~f NI\ ........ NA 

NA NA 
m<llka NA NA 
uo/L NA NJ\ 

uglkg NA NA 
uglkg NA NA 

NA NA 

12 

R·56 R-57 
9,37 9.23 
7.5 6 
NA NA 

615/00 6/5/00 
NA NA 

NA NA IU\ 

NA NA NA 

NA NA NA 
NA NA IIA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA tlA 

NA NA NA 
NA NA NA 

NA NA M/\ 
NA !'IA . NA 
NA NA NA 
NA NA NA 
NA _NA UA 
NA NA NA 
NA NA, NA 
NA NA Nil 
NA NA NA 
NA 1-!A . NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

•-

NA NA IIA .. . 
_NA NA NA 
NA NA NA 

1-!A NA -· NA 
NA NA NA . . 
NA NA _NI\ 
NA NA NA 
NA NA NA 
NA NA NA 
NA . . ... 

NA NA 
NA NA NA 
NA NA NA -· . 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA tlA IIA 



l", 

Tabl&2 
Soll lnv&stlgallon Rosulls 

May to June 2000 
Southern Area, Former Bayshoro Rallyard (OU-2) 

Brisbane, California 

SamploNamo 
Grourid Surface ElevaUon 

Bay Mud Oopth RAO' 
Sample Depth (ft) Base Case 

Sampfing Oato {Commercial 
Laboratory Episode Number Malnt. Wol1!erJ 

Total Volarne Hvdrocerbons 
Gasotino Rongo 
SIOdd~NI Solvent Rance 

To1al Exlraclablo Hydrocarbons 
Ofesel Range 
Molar Oil Range 
Bunker C Ranae 

voes (EPA 8021l 
Bontono 
Toluene 
Elhylbanz1mo 
m.p-Xylones 
o-Xylenes 

HVOCs'' (EPA 8260) 
1.2.<1-Trimolhylben1eno 
1,3,5-Trimethylbem:ene 
Acatono 

46,000 

46,000 

Units 

mg/kg 
mg/kg 
mnlkn 

uglkg 
ug/kg 
Ug/kg 
ug/kg 
Ug/ka 

ug/kg 
ug/kg 
uglk9 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

... 11Qfkg 
ug/kg 

Sunquest Propertlos, Inc. 

R-sa_sc R-59 
9.04 9.83 

8-12 (NR) 7.4 
7.0 • 7.5 NA 
6/5/00 6/5/00 

1'15956-007 NA 

NA 
NA 

497 
1,230 
2,540 

NA 

IIA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NII .. . . 
tlA 

NA 

. !IA 
.!'I!' ..... . . 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
w. 
NA 
NA 

NA 
NA 
NII 
NA 
NA 
NA 

~ 
NA 
NA 

NA 
NA 

-~ ....... ~ 

R-608 
7.83 
10 

9.5-10.0 
6/5/00 

1459S8-009 

NA 
NA 

42 
90 

200 

NA 
tlA 
NA 
NA 
NA 

NA 
NA 

NA 

tlA 
tlA 
NA 
NA 
NA 

W\ 
NA 
NA 
NA 

Elhylbonzene 
isopropy\~~~nf • 
m,p-Xylonos 
Naplhaleno 
n-Bu_ty!!M:nz.~ne 
o-Xylones .. 
pa111-1sop_ropyf :_roluene 
P1opylbenze_ne . 
sec•Butylbel!ZeJlO. 
Totrochloroolhorie 
Toluene 

• ~ugikg_ . 
ug/kg 
UJJ.l)s!.J . 
ug/l<g 
ug/kg 
Uo/k.(l 

IIA ... ~ ... tlA 

Trichlotoethene 
SemiVolaUle Organics" (EPA 8270) 

2-MeU1vlnaohthalene 
TITLE 28 Mlllals 

l\nllfTIOl'\Y 
Ammie 
Barium 
Beryllium 
C11dmium 
Chromium (total) 
Coball 
Copper 
Lead 
~!).ly~~n~m 
Nickel 
Sefenlum 
Silver 
Thallium 
VafladiUm··· • 
Zlnc -·· · •• 

Mercury (EPA 7470) 
Lead (STLC • EPA 80108) 

Olher 

.... I-IA , 
NA 

216,236,000 l/Q/l(Q NA NA 

01Q/XO NA NA 
un/1. NA NA 

tterblqde.s.(EPA 8151A) . 
Pe!llcid~~ C~-~ .(~r~ ~~81tl/8082) 
96 IIour LCSO Bloassay 

.,_ _. Y.9".f!9 ..... •·-··-· NA __ •• t'!A 
NA 

Notes: 
'RAO• SOil Remedial Action OIJ!ective Is listed 10< Base Casa only 
is lor Commercial Malntwnee Won<er (see Table I~ 

80:d ent,y itl<fcalas exceedeoee of Basa Can RAO. 
'"Only coml)OOf1ds with dete<;liOns above rel)()r1Jng nrn11s 

are isled ror voes and svoes. 
NA • Nol analy,ed or nol appfi<0ble. 
NS. ElevallOo nol SUl\'ayed; se<> report for COO<(fllales. 

NR • No recove,y. 
•1,'l<g • micrograms P« kilogram 
mg/kg • "'~,gram., per lu!ogram 

< less Illa• {not deteded al or at,o,;o lhis v..l•e) 
Y . saml)la exhibls pattern v.hld1 <!00$ not resemble standard 
H • ~eav.er ~O'l)C3lbons than 100c:11ed oo slandaril 

l · r,ghlet h)'drocartx>'\o tha/\ ir,4(.aled 00 slar.dard 

J - es~maled va:Ua 

- ~P.. t'!A 
NA NA 

13 

NA 
tlA 

NA 

NA 
WI 
NA 
ltl'. 
NA 
NA 
NA 

... ~ 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

R•618 
9.79 
7.6 

7.0- 7.7 
6/5/00 

145956-008 

t,IA 

NA 

37 
116 
198 

NJ\ 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

.. .. tu' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
l,IA 

NA 

NA 

NA 
NA 
NA 
NA 

!IA 
NA 
_NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

R-1>28 
9.33 
7.6 

7.0 • 7.5 
615/00 

145956,0IO 

NA 
NA 

672 
912 

2.700 

IIA 
ti(\ 

IIA 
IIA 
NA 

NA 
IIA 
NA 

IIA 
IIA 
t,IA 

tlA 
NA 
tlA 

llA 

NA 
NA 
NA 

tlA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA. 
NA 
NA 
NA 
NA 
IIA 

NA 

NA 
NA 
NA 



r-' 

SamploNama 
Ground Surface Elevation 

Bay Mud Ooplh 
Sample Depth (Ill 

Sampling Dalo 
Labo1atorv Eolsodo Number 

Paramoler 
Total Volatile Hvdrocarbons 

GasoUne Rango 
Sloddo1d Sotvanl Ranno 

Total Exlraclabfe Hvdrocurbons 
Diosel Rango 
Motor Oil Range 
Bunl<er c Rance 

voes cEPA ao211 
Benzeno 
Toluene 
f:lhylbenzene 
m.p-Xylenes 
o-Xvlonos 

tlVOCs" CEPA 62601 
1.2.~•Trimelhylbenzone 
1,3.S• Trimelhylbenzene 
11.Clllone 
Elhylben~!1f10 ... -lsopropylbenzeno 
m,p-Xylcne$ 
Napthateno 
n•Bulylbonzene 

.. 

Table 2 
Soll lnvostlgatlon Results 

May to June 2000 
Southern Aroa, Former Bayshore Rallyard (OU•2) 

Brisbane, Callfornla 
Sunquest Properties, Inc. 

R-63 R-64 R-658 
6.94 8.53 7.45 

RAO' 9.5 9.8 10.2 
Base Case NA 8.6 -9.3 9.2 -9.8 

(Commorcial 6/5100 6/5/00 6/5/00 
Main/. WorlcerJ NA 140018--001 146016-003 

Unils 

mg/l(g NA NA NA 
mg1kg NA NA NA 

46,000 mg/kg 1./A 75 1,200 
mg/kg NA 162 840 

46.000 mg/kg NA 383 4,310 

ugll<g NA NA NA 
ug/l(g NA NA NA 
ug/kg NA NA NA 
ug/kg NA NA NA 
ua/ko NA NA NA 

ug/kg NA NA NA 
ug/kg NA NA NA 
ug/kg NA NA NA 

_uglkg . NA -~ NA ... 
ug/kg NA NA .. NA 

.. ug/kg t~ NA .. NA 
_ _ug/kg NA NA NA 

llglkg NA NA .. NA 
NA NA NA 

R•66 
7.57 
9.5 
NA 

6/6/00 
NA 

NA 
NA 

NA 

HA 

NA 

NA 
NA 

NA 
IIA 
IIA 

NA 

NI\ 
NA 

NA .. . . . 
NA .. 
NA 

·• 
NA 
NA 
NA o•Xylenes ... . . ~9 .. . .. --------para-lsopropyl Toluene 

P,opylbenzcne 
scc•Butylbemene 
Telrachloroelhnne 
Tetvene 
T1lcllloroetheno 

Semlvlllamo Oroanfcs" ' (EPA 8270} 
?.-Melhv1naol)lhalono 216 236,000 

11ne 26 Metals 
AnUmony .. 1,658 
11.rsenlc 19 ··- --· --·-· Ballurn . -·· 2·90/1_i ..... . 
Oeryllium 
Cadm1t.1m . 2,073 
Chromium _(lo_lal)_ -· ·- --C-Obolt .. -
Copper 
Lead .. 2,484 
Molybdenu.m .. . .. 
Nlcilel 
Selenium 

. ... -. . 
Silver 90,603 __ . 
Thallium - -
vanadium 

.• --- .. .. 
zinc •• 
Mercurv /EPA 7470) 
Lead (STLC • EPA 60108) 

Olhor 
Herbie!~.~ l~PA8151{1) 
f'esUcfdes/PCB~ (EPA 808 IA/8082) 
96 hour LC50 81oassay 
Notes: 
'RAO a So,1 Remed!al Action Obfectl\/8 IS risled lor Base C3so only 

is for Commen:i31 Ma.<llGnan<:8 Vlarl<Oi (see Table 1). 
Bold eolly lndicales exceedenco of Base C-3$8 RAO. 
"Only tomPOUnds v.tlll detWIOl\9 abose reporting l'm<ls 

a18 li$led far voes and svoes. 
NA. Nol analyled o< not app-xable. 
NS• Elevatian not •uMl;'tld; see report far coor([r13!es. 
NR • No recove,y, 

~g • micrograms po, i<llogram 
mor,cg • rnii!i9rams p« kilogram 
• less lhan (nol oelccied al or abo.e lhi5 v., lue) 

y. $3111~0 erllil>t.s pallem v.tilch does nol reoemble stal'l<lard 
H. hea,1~ h;-dro(;a,t,oos than ln<licaled on standald 
L. r,ghlec hydrocartx:m lhan if~<aled on stand.lrd 
J • estimated v.i!\Je 

._ ug/kg NA NA .. !'½ . . .. NA 
ugtkg NA NA -NA NA -~9'kg NA NA .. .. :i-!A ·- !IA 
ug/kg tlA MA NA NA 
ug/kg NA NA NA NA 
urulm NA NA NA NA 

uall«> NA NA NA NA 

mg.tkg NA NA NA NA 

!'!Q/!<ll - ···- Nf' .. -~ . .• !# .. NA _ 
. (Ilg/kg NA NA NA NA ., .... 
mg/ko NA . . NA .. NA NA ··- -· m9')<9 .. NA NA NA NA 

HA m9:'k9 . .. N;", NA NA 

__ ll)~p . -- .. ... ~ ... '!A ·- . NA NA 

.. mg/kg .. NA ~ ··-
. .... fii-. . 

.t½ 
_,m~ NA NA NA NA 

.. ..!'!Q/!<9 . ·-- !\A !IA . ... -~ - _NA 

-- ~~ . 
.. . . !IA . ~ . .. __ -~ - .. NA 

.. -- -- , . NA NA NA } IA --· 
... ~1)1!\9 .. NA NA . . ~ - NA 

_11)g/k9 ---- .. !'½ . -~ . . NA .. NA 
.. ~Q!!<Q. . IIA NA ······--~ _NA . -··· .. mnlkn NA NA NA NA 
moll<o NA NA NA NA 
uo/L NA UA MA NA 

_Ilg/kg NA NA NA f'IA 
ug/kg NA NA NA NA 

NA NA NA IIA 

R-67A 
8.11 
9.5 

6,0 • 6.7 
8/6/00 

141)016,004 

HA 
NJ\ 

1.670 
1,650 
6,160 

HA 
AA 
NA 
ilA 
IIA 

NA 
NA 
NA 
NA 
NA 
/IA 

NA 
NA 

NA 
NA 

NA 
NA 
w. 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

IJA 
NA 

NA 
NA 
NA 
NA 
NA .. 
NA 
NA . -·· 
NA 
NA 
IIA 
NA 

NA 
NA 
IIA 



Table 2 
Soll Investigation Rosuns 

May to June 2000 
Southern Area, Formor Bayshoro Rallyard (OU-2) 

Brisbane, California 
Sunquesl Properties, Inc. 

Snmplo Namo R-68 R-69B_SC R·70A_SC 
Ground Surface Etovalion 7.95 6.16 6.76 

Boy Mud Deplh RAO' 9.5 9.3 12.5 
Sample Depth (ft) Base Case NA 8,3 -9.0 8.5- 9.0 

Sampling Date (Comm ore/al 6/6/00 6/6/00 6/6/00 
Laborator, EpJsodo Number MalnL Worker) NA 146016-003 146016--006 

Pararneler Unils 
rote! Volatile Hvdrocarbons 

Gasollno Range mg/kg NA NA NA 

Sloddard Solvent Ranno rna/ka NA NA NA 
Total Extractnble Hydrocarbons 

Diesel Ranoo 46,000 mg/kg NA 3,330 46 
Molar Oil Range mg/kg NA 4,520 51 
Bunker C Range 46,000 mnllcn NA 12.700 180 

voes IEPA0021l 
Benzene ug/kg NA NA NA 
Toluene ...... . ... u_gl~g NA NA NA 

E/hylbenzene ugikg NA NA NA 

m,p-Xylenes ug/kg NA NA NA 
o-X~lenes un/Jcn NA NA NA 

HVOCs .. {EPA 8260) 
1,2,4-Trimelhytbonzcno ug/kg NA NA NA 
1 ,3,5-T rimelhylhenzene Ug/kg NA NA NA 

Acetone ug/kg NA NA NA 

Ethyibenzene .. ... -· . ___ !,l_g/kg NA NA NA 
lsopropytbenzene ug/kg NA NA NA 
m,p-Xylcnes . ····--· ugl_kg NA NA NA 

Naplhalene ug/kg NA NA NA 
n-Butylbenzene , . . , . ..... .. y~g . NA . NA . NA 
o-Xylencs --· •·· ------ tx,jlkg_ NA ·- .. -- NA . . NA 
para-lsopropy{ Toluene ·-

. -
ugl_kg . NA NA ... NA 

Propylbonzena - . - . . ug/kg NA .. __ tlA .. ..... ,.!'I'\. 
seo-8ulytbenzene -- .. ·- ..... . . !J.f!lls9 .... . _NA - !'IA ··-····- .!!A 
Totrach!Oroe11lone .. ·• - .. _uglkg NA NA tlA 

Toluene . ug/l!g NA NA NA 

Trle11toroolhllll13 ua/ko NA NA NA 
Semlvo/atile Droanlcs .. !EPA 8270) 

2-Melhvlnaphlhalcne 216,236,000 tJ<l/k□ NA NA NA 
TITLE 26 Metals 

Antimony 1.658 mGll<g NA NA NA 

IIJ'sen!c - i9 "!ll/l<Jt NA ... •··. - ------ -~ ·- JlA 
·-~ - 2_~o_~2_1.7. 

.. .. 
Barium [119!!<1! . .. ' .. .. -~ .NA . NA NA - . 
Seryfllum ...... ····- ..... . - i;ng/kp . .. NA .. t:!!' . .. . . .. _NA 
Cadmium .. 2,073 , . i;ng/kg NA ~ -- .. NA 
Chromium (1olal) . ·- - - -·· .. ... rn(li!<L . .. -··· tlA 

IIA ... . _NA 

Coball ··- ... .. -- . . mg/kg_ -•--·-·_NA •. . _NA ... - NA 

R-71 
7.63 
9.5 
NA 

618/00 
NA 

.......... 
. ... 
.. . 

--

. . 
Copper .. 

2,464 -·· ... m.!l!kg _ -·· . .... -- ·-~ -· __ w ........ __ NA _ 
Lead 
Molybdenum 
r,jlckol ... .. -Selenium 
Sliver -· 20,603 
lllalllum .. -··· ... ·-Vaoadl~m ......... ........... . ~ --· 2lnc 
Mercurv CEPA 74701 
Lead (STLC • EPA 6010B1 

Olher 
Herbicides tEPA 8151A) -PesticldeslPCBs (EPA B081NB082) 
sa hour LCS0 Bloassay • 
Notes: 
'RAO 2 SOil Remedial Action Objew,e Is noted for Base case only 

,s for Comme,eial Maintenance Worlcet (soo Table 1). 

Bot<J entry ltl(jca!e& exceedalco or Base case RAO . 
.. Onty compoooos v.ilh detectloos above rejl0(1ing limits 

are fis!ed lor VOC$ and SVOC.. 
NA - Nol aMlyzed or not app?icab/o, 

NS • Elevation not SUNe)'ed; see report for c:oongn;i!C$. 

Nf\ - No recovecy. 
~'l<g - m.'aogr.,11\S pe,-l<ilogram 
mg,1<g - rnilf,grarns per ltllo;iram 

< 1 .... uian (not detected al or abovo lhls value> 
Y - sample exrulli\s pattcm 11ll/dl does not rc,semb!e slandard 
K • h .. \1er hyc!rocartx,ns I1\an ,nctcaled CO Slan<llrd 

L • t,gh!« hycn,.;art,eos than on<5r .• ne<I on standard 

J - ~t-m.aled value 

So1i Mnai:tt;cal Summary :ds 

mgl_k.Q NA NA NA 

.. rr,(li!<g_ __ ... NA NA .. N.A •·• 
mg/kg NA NA NA .. .... 

,_'!!9/!'Jl .. · ·-·-·- NA -··-·· NA .. .. _NA -.m9!!(g ~ NA NA ... ., 

_!!!!ll!<,Jl .. .. - NA NA .. .. '½ .. 
-~~ -- ··- ··-· ·- NA NA --·- -- ···· - -~ - . - ---·-·- NA 

NA NA 
mnlkn NA NA NA 
uo/L NA NA NA 

!191~9 . . . . _NA -· ···- NA .NA 
ugll<g NA 

w. .. 
NA 

NA - NA NA 

15 

R-72 
7.78 
8.7 
NA 

6/6/00 
NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA tlA 
NA NA 
NA tlA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

. . N.A tlA 
NA tlA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA .. 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

N.A NA 

NA NA 
NA tlA 

!!!- NA -NA. NA 
IIA NA 
NA NA 

NA NA 

NA NA 
NA NA 
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Table 2 
Soll Investigation Results 

May to June 2000 
Southern Aroa, Former Bayshore Raltyard (OU-2) 

Brisbane, Callfomla 

SampleNamo 
Ground Surface Elovallon 

Bay Mud Depth RAO' 
Sample Depth (rt) Base Casa 

Sampling Date (Commercial 
Labornto,v Eplsodo Number Main/. Worl<er) 

Parameter 
Total VofatTie I tydrocarbons 

Gasoline Rang!! 
Stoddard Sofvent Rango 

Total Extractable Hvdrocarbons 
Olesel Range 46,000 
Motor Oil Range 
Bunker c Ranno 46,000 

voes (EPA so21 l 
Benzene 
Toluene 
Ethyibenzene 
m.p-Xylenes 
o-Xvlenes 

HVOCs0 (EPA 8260) 
1.2,4-T rfme!hy1benzene 
1,3,5-T rim ethyl benzene 
Acetone 
Elhytbonzeno 
lsopropylbemone 
m,p-Xylenes 
Napthalene 
n-Butylbenzene 
o-Xylene.s 
para-lsopropyl Toluene 
Propylbenzene 
scc-Butylbe~eM 
Tetrachloroelheno 
Toluene 
Trichlorocthene 

SemlvofaUle Organics·' IEPA 8270) 
2-MethvtnaphthsJone 216,236,000 

TITLE 26 Metafs 
Anf/mony 1,658 
Nsenlo 19 -· ---Barium . . . 2p~J1i 
Be,ynlum 
Caomlun, '2,073 
Chromium (total) 
Cobalt 
Copper . 
Lead 2,464 
MOiybdenum 
Nickel 
Selonlum - -siiviir. 90,603 
Thalllum 
V;mad·lum 

- -- -
Zinc 
Meccurv !EPA 74701 
Lead (STLC • EPA 6010B) 

Olhoc 
Horblcides (EPA8151A) 
Pasllcfdos/PCBs (EPA 8081A/8082) 
96 hour Leso Bloass.av 
Noles: 
'RAO = Sail Remec:J-.al Aclion Ob;ective is listed for Base Case only 

IS fo< Commercial Ma,nlenance WO<lter (see Table 1). 

Bo!d enlly Indicates exceedern:~ of ease Cass RAO. 
··on:y cocnl)OUflds v.ilh delocttoos above reporting Fmrts 

are Ii.sled for voes and svoes. 
NA• Nol analyzed or not applicable. 
NS • Elevatoo not sotve¢. see ceport for coord'flates. 

NR • NO re,:o-,,e,y, 
U!)'}.g • micrograms p,, kil<ll)ram 

m9ikg • m,i;grams pe, ki'<>gram 

< !ess than coo1 de?ect£-d al or abo',e this Vc1\Je) 
Y. sample oxti,o.ts pallem ·•n.'<11 dOES not cesemb!e stan<iaro 
K. hea•,ae, h~dtcxarbons lhan fn<licate(l t"' s!and.ard 
l • ,.:gM..- hraocartx>ns lhan lnd<ated Cf\ sland.lrd 
J. cSbrn:.ilech'alue 

Sunquosl Properties, Inc. 

R-73 R•74A_SC R-74B_SC 
6.17 7.43 7.43 

10 Refusal 8.3 Refusal 8,3 
NA 2.0. 2.6 5.3-6.0 

6/6/00 6/6/00 6/6/00 
NA 146016-006 146016-005 

Units 

rn9'1<o NA 250HY NA 
mnlkn NA 130HY NA 

mg,kg NA 48 4,830 
mg/kg NA 51 1,290 
moilm NA 180 14,100 

ug.,kg NA NA NA 

uglkg -· -- NA ·- I-IA ·- NA 
ugikg NA NA NA 
ug/kg NA NA NA 

U<llko NA NA I-IA 

ug,kg NA 
-· 

<25 NA 
ugikg NA <25 NA 
ug,kg NA <100 NA 
uglkg, NA 

•••• •• ••• 
.<~5 NA 

ug/kg NA <25 NA 
uglkg NA .... <25 NA -·--
tJWkg -- I-IA . <25 NA 

~IJ ·- ·-· · ---~ 120 NA 

!l!Jil'L NA .. • <025 . 
·- NA -·-·----ug/kg NA ··- <25 - NA 

uglkg .1-!A <25 NA 

~~g - '"73 --· .. NA .. - _NA 
uglkg .. .. -· -~ -

87 NA 
ug/kg .. NA <25 NA 

Uoikfl NA <25 NA 

UQlkg NA NA NA 

.. rn9fkg_ , . - NA 
------·· ... 

UA NA. 

___ !.l]Q/!<R.. ~ ·--.1~ .. ··~ NA 
___ rnQlk_11_ .. .. ti!- .. - NA 

·• 
NA 

... f!lll!!<!L --· ·····-- NA 
HA NA 

. _mglk11 __ . ~ .. . NA NA NA 

rng/klJ . -~ .......... ..NA. NA 
.. mg/kg . -·--·-·--- NA .. NA NA . . 

_mg/kg . . !'!A -··-·· NA NA 
mg/kg NA NA NA -. mg/kg NA NA NA 

. rnQlk.11 . NA NA NA •···-- --· -- -__ r:rig![<g_ NA .NA NA 
mg/kg __ NA ·-· NA NA 
_(l!gl!<g .. ... .. !"!.' .. .. . NA NA 
mg/kg _ _____ !~ . .. ~ -

NA 
mo/ka - NA NA NA 
mil/kn NA NA NA 
ua/L NA NA NA 

IJ!Y.1<9 NA NA NA 
Ug/kg NA NA NA 

NA NA NA 

,. 

R-75 R-76 
6.60 7.50 
9.5 10 
NA NA 

6/6/00 6/6/00 
NA NA 

NA. NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA tlA 

NA NA 
NA l(A 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA .NA 
NA NA 
NA NA 

NA NA 

!-lA NA 
NA .NA 
_NA NA 
NA NA 

.N>\ NA 
NA NA 

. ... NA NA 
NA NA 

~ . NA -· . .. 
NA NA - . 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
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Table 2 
Soll Investigation Results 

May lo Juno 2000 
Southorn Area, Former Bayshore Rallyard (OU•2) 

Brisbane, California 

SampfoNamo 
Ground Surface Efnvallon 

Bay Mud Ooplh RAO' 
Sample Depth (ft) Basa Caso 

Sampling Oale (Commercial 
Laboralorv Eolsodo Mumbo, Malnt. Wot1(erJ 

Parameter 
T 01ar Volauto Hvdrocartions 

Gasoline Rango 
SIOddard Solvent Rango 

Total Exlraclablo HVdrocarbons 
Olesol Rango 
Molor Oil Range 
Bunker C Ranao 

voes <EPA 00211 
Benzene 
Toluene 
l:Lhylbonzene 
m,p-Xylcncs 
o•Xvlenes 

HVOCs" (EPA 82601 
1,2.4• Trimelhylbenzeno 
1,3,5-Trfmelhylbenzene 
Acetone 

46,000 

46,000 

Sunquost Properties, Inc. 

R-77_SC R-78 
5.57 5,53 
5.3 10 

4,3-4.8 NA 
6/6/00 6/6/00 

146015-004 NA 
Units 

mg/kg NA 
mg/kg NA 

mg/kg 121,000 
mg/kg 208,000 
ma/ka 550,000 

ug.,l<g NA 

UQiko_ NA 
uglkg NA 
ug/kg NA 
ugikg NA 

ug/kg NA 
ug/kg . NA 
ug/kg NA 

Ug/l<g ... NA 
ug/l<g NA 

Uglkg .· NA.-. . . 
uglkg NA 
!19/kg NA 
Ug/kg NA 
ug/kg . .. __ _rlA 

. ~o. ..... NA 

E 11\ylbenzone 
Jsopropyibcnzeno 
m,p-Xylenes 
Naplhalone 
n,Bul)llbenzone 
o-Xytonos 
paro-lsppropyl Toluene 
Propylbcntcne 
m :B\!!Y!ll~!)~~.n\3. 
Teltachto~thene 
ToJuono 
Trichtoroelheno 

. .. , .. L!~9 .. -··-··-· ·· · NA . ., • -
ug/1(g NA ... , 

·: ug/kg - ••• _... -~ .... . 
tlltll<n NA 

Sem!volaWo Onran!cs" (EPA 82.701 
2.•Methvlnaohthatono 216,236 000 Olllk0 <13,000 

Antimony 
Arsen!c 

TITlE 26 Motols 
t,658 

19 
Bariun1 :~ ·?_s~.211 •• 
Beryllium 
Cadmium 
Chromium (t9_1!Jl) 
COboit 
Copper 
lead 
Molybdenum 
Nickol .. -
Selenium 
Sliver 
Thamum 
Vanadium 
Zinc 
Mercurv (EPA 7470} 
Lead (STLC • EPA 6010B) 

Other 
~fcrb!cldes (EPA 81~1~) __ 
Pestlcides/PCBa_{~~~ ~081N8082) 
96 hour LCSO 8loassoy 

2,464 

90,603 

'RAO = Soil Remed!at Act!o• Obiecilve Is lisle<! l0t Base Case only 
iS f0t c«Mlertial l,fa!nlenanea W011<erfsee Table 1} 

Bold ent,y inoeatl!$ excoodel\ce of Base C..Se RAO. 
"Ono')' compounds with delectiOllS abo-10 reporting !units 

are ,sled fa voes Md svoes. 
NA. Nol anao'yZed Ct not appll(able. 
NS. Elev.itioo not SUl'leyed; see report !Qr ccordlnafes. 

NR-No~. 

rr¢g . me;grams per l<i!Oijram 

< less thal1 (not dele(ted at 0< ab<r1e !hi.s value) 
Y • sam,:ie exNbils paHem "'!\!ell does not re,;emble slalldaro 
H • hea- h\'lll°"3J1>00S lhan Indicated on slandald 
L • :;,hte, hydroc;arboc\5 lhan ;~led 01 slandatd 
J . e,s()maled '<.iue 

Sc:i Ana1111ca1 Summa,y xis 

mruxn 

ua/l 
NA 
NA 

~ 
NA 
NA 

17 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
tlA 
NA 

NA 
NA 
NA 

"!A 
NA 
IIA 
NA 

~ -
"!A 
~ 
NA 

'!>' 
!-lJI. 
NA 
NA 

NA 

NA 
NA 

NA 
Noto 
Noto 

R•79 
6.51 

6 
NA 

omoo 
NA 

R-80B_ SC R·81_SC 
6.12 7.58 
6.5 5.9 

5.0·5.5 5.0 -5.9 
6ll/00 smoo 

146015-005 146015-008 

NA NA NA 

IIA NA NA 

NA 42 16,100 
NA 142 32,000 
NA 250 8:},600 

IIA NA NA 
Ill\ NII. NA 
NA NA NA 

NA NA NA 

NA NA ►IA 

NA NA NA 

NA NI\ NA 
NA NA NA 

!'!" NI\ NA 
NA NA NA 
NA NA IIA .. 
NA NA NA 

~ -
fl,\ NA 

NA I/A NA 
- NA IIA NA 

NA NA NA 
NA NA NA --
NA NA NA 
NA NA NA 

NI\ NA /IA 

NA NA NA 

NA llA NA 

NA NA NA 

~ -
NA NA 

NA NA NA 

NA NA NA 
NA IIA NA 
NA NA NA 

"!A - NA ."!A 
NA NA NA 
NA NA _NA 
NA NA NA 
IIA NA NA 

NA NA NA 

. "!A NA NA 

-~ .. N.A NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 



Tablo 2 
Soll lnvesllgallon Rosults 

May to Juno 2000 
Soulhorn Area, Former Bayshoro Rallyard (OU-2) 

Brlsbaoo, California 

SamploNomo 
Ground Surface Elevalion 

Bay Mud Deplh RAO' 
Sample Deplh (fl) Base Casa 

Sampling Dato (Commercial 
Lab<>rotorv Eplsodo Numbor Main/, Worl<or) 

Parameter 
Tolal \/olaUlo HYdrocarboos 

Gasoline Range 
Slod!1ard Solvent Ranno 

Total Extraclable Hvdrocarbons 
Oicsot Range 46,000 
Motor Oil Range 
Bunker C Range 46000 

voes cEPA so2O 
Benzonn 
Tolul!ne 
E:lhy/benw no 
m,p-Xylcnos 
o•Xvlenes 

IIVOCs" /EPA 82601 
1.2,-1-Trimclhytbonz.eno .. 
1,3,5-Trlmethylben,;eno 
Aco1ono 
Ethylbenzene .. 
lsopropylbenzene 
m,p•Xylenos 

I•• •• • -

Nap1halene 
n-8utylbe11U1no 
o-Xylencs 
para-lsopropyl Toluene 
Propylbo nzene 
sec-Buty1benzeno ... .. . --
Tetrachloroolheno .. 
TOluono ... .. 
Tnchloroomene 
Semlvulatllo Oc9anlcs" (EPA 8270) 

2-Melhvlnaohlhalene 216,236,000 
1111.E 26 Molals 

Antimony t,658 
Arsenic 19 . 
Bariun, 290: 217 
Beryllium 
Cadmium 2,073 
Chromium (lotat) - .. ···--·-· Coball .. ... 
Copper .. - . 
Lcao 2:1164 
Molybdenum . .. . -Nrckel 
Selcntum ···- -- .. --Sllvoc ,-90,62i ___ 
TMlllum 
Vanadium .. - ---Zinc; 
MerCUIV (EPA 74 70) 
l.ead 1S11.C • EPA601081 

Oll)or 
lierblcldes (EPA 6151A) 
PestlcldesJPCBs (EPA 8081N6082) 
98 hour LC50 Bloassay 
Notes: 
'RAO= So,l Remedial Action Objective 1$ Rsled lor Baso case only 

is forComme,oal l,lalnle,,ance Worker (seo Table 1). 
Bold enlly in<kares exceedene<t ol Basa Case RAO. 
"Only compoonds "1111 deteclloos almc reporting Drnll'5 

ara listed r"' voes and svoes. 
NA. Nol analyzed or no1 appr-:cab!e. 
NS • E1e•,a1ioo not sulV&)'OO; see rei,o,1 for cOOltfnales. 
NR • Na rear,fYY. 
ug,'l<g • m'crograms per lu1ogr.un 
mg.'1':g • mil:i\lrarns per loiogram 
< less 111an (nol detected al Of at,o,,·o 1.ti:s va!ue) 
v • sample exh,Ms pattem v.ttlch do<,S not resemble standard 
H • hea·.,e, hydrocartxlns <han 1naca100 00 Slan<lald 

L. •'JOier h\dt'c<:;irtxlo• Nn ,n<;<aled en s1ac.da1d 

J • esl n,a,ted 'lcl:UI 

Sunquost Properties, Inc. 

R-82_SC R•83_SC R-8,I_SC 
7.40 7.45 641 

Refusal 4.5 5.5 5 
4.0- 4.5 4,9 • 5.6 4.5 - 5.0 
617100 emoo 6(7100 

146015-007 146015-006 HG015·009 
Units 

mg/kg NA NA NA 
ma/kg NA NA NA 

ml}lkg 12.800 615 4,170 
mg/kg 27.300 1,120 7,420 
ma/ka 63,400 2,900 20,000 

uglkg NA NA NA 
ug/kg NA NA NA 
ugikg NA NA NA 

uglkg NA NA NA 
U<Jikg NA NA NA 

~g NA NA NA 
ugikg NA NA NA 
ug/kg NA NA NA 

.. uglkg NA NA NA 

.. ~9!k9 . NA NA NA 
_uglkg NA NA NA 
ug/kg NA NA NA 
ug/kg NA NA NA 
ug/kg NA NA NA 

uglkg NA NA NA 

U~ll. NA NA NA 

~g _ .NA -~ NA 

.. ~Qfl.<IL NA NA NA 

-- ~~~ NA NA NA 
NA NA NA 

UaikO NA NA NA 

mg/kg . NA NA NA 

.!'!Ql!\ll -· NA NA ~ 
mgik9 NA NA NA 
_mg!\(Jl NA NA . NA 

.. '!'~9 . - . NA NII NA 

. J"-0:'l<JI . NA .. NA . NA 
m{lll(g NA NA -- •• ·- •• .. .. ~ mgikii . ··- . .. ~ NA .. ···- NA 
m{lll(o NA NII NA 

nJgl\lO NA . \IA ,. -· .... NA 
mglkll NA NA llA 

_/!!9!'!9 ... -·· ·· . . !if\ NA .. NII 
mgll<g NII NA NA 
mg/j(g ~ NA tlA 
mo,'kg NA NA . NA 

.. niaika - • .. .. 
NA NA NA 

mmka NA NA NA 
ugll NA NA NA 

__ Ug/ltg NA !~ NA 
\Jg/kg .. NA !IA NI\ 

NA HA IIA 

\8 .. 

R-85_SC R·86 
7.06 6.14 
7.5 6 

5.4 • 6.0 NA 
617/00 6f7/00 

146015-010 NA 

NA NA 

NA NA 

270 NA 

195 NA 
1,040 NI\ 

NA NA 

NA NA 
NA NA 
NA NA 
NA IIA 

NA NA 
NA NII 
NA NA 
NA NA 
NA NA 
NII NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NII NA 
NA NA 

NA NA 
NII NA 

NA NA 
WI NA 

WI NA -~- .. 
NA NA . 
NII IIA 

NA NA 
NA NA 
NA NII 
If>\ NA 
NA NA 

NA NA 
tlA NA 
NA NA 

NA NA 

NA NA 
NA IJA 
NA NA 
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Table 2 
Soll Investigation Rosults 

May to Juno 2000 
Southern Area, Former Bayshore Rallyard (OU-2} 

Brisbane, Callfornla 
Sunquesl Propertlos, Inc. 

Samplu Name R-87_SC R-68 
Ground Surface Elovallon 7.55 7.60 

Bay Mud Depth RAO' 6 5 
Sample Depth (rt) Basa Case 4.5 • 5.0 NA 

Sampling Dato (Commerclsl 6/7/00 6/7/00 
Laboratorv Eolsodo Number Malnt. Worker) 146015-011 NA 

Parameter Units 
Total Vololilo Hvdrocarbons 

Gasollne Range mg/kg NA 
Stoddard Solvent Rarmo ma/ka NA 

Total Ex1ractable Hydrocarbons 
Dfesol Ranga 46,000 mg/kg 10,800 
Motor Oil Range mg/kg 18,600 
Bunker C Ra11oa 46,000 mnlk,:, ~0.100 

voes !EPA ao211 
Bonzene ug/fcg NA 
Toluene ug/kg NA 
Elhylbenzono ug/kg NA 
m,p-Xylenes ug/kg NA 

o-Xvlenes uall(a N.I, 

HVOCs,. IEPA 8260) 
I .2A-Trimelhylbenzeno .. ug/kg NA 
1,3,5-Trtmethylbenzene ug/kg NA 
Acctono Ug/kg NA 

Ethylbonzeno . . - ·•. ug/kg NA 

tsopropylbenzono ug/kg NA 
m,p-Xylenes u(llkg ... NA 
Naplhalcne Ug/kg NA 
n-Bulylbenzene ... .. I.Jg/kg NA 

o-Xylem~s . . .. ugikg NA 

para-lsapropyl Toluene Ug/kg NA 
Propylbenzene u(llkg NA 

sec.Outylb~nzen\l 
" 

!Jg/kg 1-lA .. 
Te1rachlo1oelheno ug/kg NA -·· 
Toluene ug/kg NA 

Trlch!oroolllono UQ/k11 NA, 

Sernivolallle Oraanlcs" /Ef'A S270l 
2-Melhvloaphlhatene 216,238,000 1,0/ka NA 

f lTlE 28 Metal.s 
Antimony 1,6Sll .. 'E~g NA 

AISenlc 19 .. mg1J<g . . .... NA 
0290,2/7 . Barium NA - ···-· ···- __ "1!J!l<P . ... 

Beryllium 
Cadmium . 2,_073 
Chromium Jlp_l?I) . .. 
Cobalt ..... .. ·- -·---·- ····· Copper .. ····-·· . ... 
Lead 2,o/6~ 
Molybdenum 

. . . . 
Nickel ... 
Selenium . . 
Silver ~0,60~ 
·Thallium 
Vanadium -Zinc 
Mercurv !EPA 74701 
Lead {STLC • EPA 60108) 

Other 
H~rblcldas (EPA~ 1!;i1A) 
Pest!ddCSJ?COs (EP.A 8081N8082) 
96 hourLC50 Bloassay 
Noles: 
·Mo; SOit Reme<f.aJ Act50n Objectlvo Is listed fo, Base Case only 

1s fo, Coovnecd.ll l,b!ntenance Worker (seo Tab:e 1). 
Boid ent,y lnd'Cates exceedence of Base case RAO. 

-only =POU/Ids v.llh detections stx,.,e rej)O<ling 11m11s 
are ~ted for voes and svoes. 

NA - Nolar,alyzed ornotaw1c:able 
NS - Bevalion not iu,veyed; see repOII fo, cooroenates. 
llR-Nore<:cJV(,ly. 
U!)ll<g • mi(1QQrams pe l<l,ogram 

"')'l<g • milf,orams per ki\ogr.!lll 

< Jess lhao (no< detecled at or alloVe lhls \'3.\Je) 
Y. sample e.lL-t>ils pa~ern v,f\'CII does not resemble stan<Jard 
H. he.aYier h),lroc:arboos than looc:ated on standan:I 
L. f-!lhter fly~ I/Ian in<f-caled on standanl 
J • es=lod va!ue 

Sc;I Ana1,1;cal Summar,- ,1s 

mg/kg . NA 
mg/kg NA 
mg,kg - -~ -
"19!1<9 NA 

.-"l~9 .. oro, .. NA 

mg!'kg . NA 

m~o ·-· - .tl~ 
.. mg/~g NA . 

mg/kg . NA 
mg/kg NA 

(IJOJ'!<Q .. . NA --- ~ ~$/ . ·- --- .. NA ... .. 
ni!lll<o NA 
mnll<n NA 
ua/L NA 

~g NA 
ug/kg NA 

NA 

19 

R•89_SC 
8.08 

9-12 (NR) 
7.8-6.4 
6/7/00 

146015-012 

NA NA 
NA NA 

NA 22,100 
NA 44,700 
NA 104,000 

NA NA 

NA, NA 
NA NA 
NA NA 

NA NA 

IV, NA 
NA NA 
NA NA 

NA NA 
NA. NA 
l,IA NA 
NA NA 

NA NA 

NA NA 

NA NA 
WI NA 
NA ~ 
tl/1 NA . 
NA NA 
NA NA 

NA NA 

NA NA 
NA .!~ . 
NA Ill\ .. 
NA NA 
NA NA 
NA NA 
NA NII 

NA NA 
NA NA 
NA NA 
NA "!A 
NA NA 

NA NA 
IIA ~ 
NA 1:IA ... 
WI NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

R-90_SC R-91B_SC 
7.80 6.21 

5 6.5 
4.0 • 4.3 5.8 -6.5 
6/7/00 6ll/OO 

146015-013 146013-001 

NA NA 

NA NA 

17,400 2,560 
34,700 8,560 
84800 14,600 

NA NA 
NA NA 
NA NA 
NA NA 
tlA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA . 
NA NA 

NA NA .. 
NA NA 

NA NA 

NA NA .. -
-- ~ NA --· -· - . .. .. 

.... . ~. NA --···· . 
NA NA 
NA NA 
NA NA .... 
NA NA 
!,IA NA 
NA NA 
NA NA 
NA NA 

l lA - NA. 
NA NA 

!-!A NA .. . 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
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Tablo 2 
Soll Investigation Rosults 

May to June 2000 
Southern Area, Former Bayshore Rallyard (OU-2) 

Brisbane, California 

SamploName 
Ground Surlaco Efovallon 

Bay Mud Depth 
Sample Depth ((1) 

Sampllng Dale 
Labora101V Eolsode Number 

Paramerer 
Total Volatile Hvdrocarbons 

Gasoline Range 
Stoddard Solvent Ra1K10 

Total Extraclab/11 Hvdrocarbons 
Diesel Rango 
Motor Oil Range 
Bunker C Ranae 

voes (EPA 11020 
Benzene 
Toluene 
E/hytbenteno 
m,p-Xylanes 
o-Xvlcncs 

HVOCs" !EPA 62801 
1,2,4-Trlmolhylbi!nzt!no 
1,3,5-TMmelhylbenzene 
Acelona 
Ethylbenzeno 
lsopropylbenzene 
m.p:xytenas 
Naplhatene 
n-Butylbenzeno 
o-Xyienes 
para-lsopropyf Toluene 
Propytbenzona 
sec,Butylbonzena 
Te(rachloroethcne 
Toluene • 
Trlcl1loroelh·ene 

Semivolablo Ocgan!C.s" (EPA 8270) 
2-MctlwtnaohthaloM 

Tl'Tl.E 26 Metals 
AnUmony 
Arsenlc 
Barium 
8ery1llum 
Cadmium 
Chromium (total) 
Coball 
Copper n. • 

Lead 
Molybdenum 
Nlcl<ef 
Seleolum 
Sliver 
'n1allium 
vanadium 
Zinc 
Merwrv !EPI\ 74701 
Lead ISTLC • EPA 80108) 

Olher 
Herbicides (EPA 81511\) 
Pestlcldos/PCBs (EPA 6081N80B2) 
96 hour Leso Bloassay 
Notes: 

RAO' 
Basa Caso 

(Commarclal 
Main/. Wo11<crJ 

46,000 

46,000 

216,236,000 

'RAO; Soal Remeoial Acilcn ObJ=• IS ~sled roe Base c.-.se only 
I$ rorCommm:lal Malnlenance WOl!<er (&eo Tabla 1). 

Bold c,,uy lnd!calE3 exceedenca o( Bau case RAO . 
. "'Only compounds v.ilh delectlol\$ above reponng fm11$ 

are i.sletS(o,VOCs alldSVOCs. 
NA• Nol an;ily<od or nol app!lcabto, 

NS - ElevaliOn not survayoo; sw rejl()l1 for eooc<Jmte.s. 

NR • No roco-,ery. 
ug.'lcg • ml<rograms pe, kilogram 
~1<g • fl'\i6ig<arn$ pet kl!ogr.m 

< 1a$S than (nol oelccte<l at or abo',e u,is va~J 
Y. sample extut-.lS pattern v.'hldl dOes nol resat1ble $1andard 

H • heav!E< hi'llrocart>ons 11\an lndcaled on •t>ndard 
L. Jghle< hydrocartx,.,s I/Ian inq'ated an $lanclaro 
J • esumated •,a:Ue 

Sunquest Properties, Inc. 

Units 

mg/kg 
mQ/ka 

mg/kg 
mg/kg 
mn/lcn 

Ug/kg 

.. _u_g/kg 
ug/kg 

. _uglkg 
UQ/kQ 

ugll(g 
ug/kg 
ug/kg 

... ll~ll . .. 
~9 
~9. 
ug/kg 
~Q 
ug/kg 

.~ll .. 
ugll(g 

-~9 .. 
_uQ,'kg 

- -~~ -

Ua/1<0 

R-92_SC 
8.78 

6 
4.0 -4.5 
6(1/00 

146013·002 

IIA 
NA 

60,100 
103,000 
273 000 

NA 
NA 

NA 
NA 

NA 

IIA 
NA 
NA 
NA 
NA . . 
.NA 
NA 

- -~ --

NA 

NA 

mnlka IIA 
UM. NA 

20 

NA 
NA 
NA 

R,93A_SC 
7.72 
10 

1.5 - 2.0 
emoo 

14C015-003 

... . .. 

2.7Y 
1.3Y 

NA 

NA 
IIA 

NA 
NA 
NA 

NA 
NA 

<5.0 
<5.0 

63 
<5.0 
<5.0 
<5.0 
<5.0 

7 
<5.0 

.. <5.0 
<5.0 

3 
<5.0 
<5.6 
<5.0 

NA 

NA 
NA 

NA 
NA 
/IA 

R-938_SC 
7.72 
10 

5.5-6.0 
6[7/00 

146013,004 

NA 
NA 

514 
981 

2,400 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

_NA 
NA 
NA 

NA 

--~ 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

IIA 

IIA 
NA 
NA 

t!A 
NA 
IIA 
NA 
NA 
NA 
NA 
NA 

!'IA 
NA 
NA 

NA 
NA 
NA 
IIA 

NA 
NA 
/IA 

R-94_SC R-95 
6,35 6.94 

6 6 
4.5- 5.0 NA 
6[7/00 6/9/00 

146013-005 NA 

NA NA 
NA NA 

32,500 NA 
GO.GOO NA 

157,000 NA 

NA NA 

NA NA 

/IA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA !IA 

NA NA 
tlA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA . 
NA NA 
NA NA 

. NA NA 
tl1 NA 

NA NA 
NA NA 
NA IIA 
NA NA 
NA NA. 

NA NA 
NA NA 

NA NA 

NA /IA 

NA NA 
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Sample Name 
Ground Sucface Elevation 

Bay Mud Depth 
Sample Depth {fl) 

Sampling Date 
Laboratorv Eolsode Numbe1 

Parameter 
Total VolaUle Hvdrocarbons 

GaSQline Range 
Stoddard Solvent Range 

Total Extractable Hvdrocarbons 
Diesel Range 
Motor Oil Range 
Bunker C Ra~e 

voes tEPAeo21i 
Benzene 
Toluene 
Eihylbenzene 
m.p-Xylenes 
o-Xvlenes 

HVOCs" !'EPA 82601 
1,2,4-Tr1melhylbenzene 
1,3,5-Trimethylberi?.ene 
Acetone 
Ethylbenzene 
lsopropylbenzene 
m,p-Xylenes 
Napthalene 

Table 2 
Soll Investigation Results 

May to June 2000 
Southern Area, Former Bayshore Raltyard (OU-2) 

Brisbane, California 
Sunquest Properties, Inc. 

R•96 R·97_SC R-98 
7.97 6.71 6.39 

RAO' 6 7.2 7 
Base Case NA 6.5 • 7.0 NA 

(Comm ere/al 8/9/00 619/00 6/9/00 
Main!. Worker} NA 146036-006 NA 

Units 

mg/l<g NA NA 

m!)lko NA NA 

46,000 mg/l<g NA 20,000HY 
mg/kg NA NA 

46,000 mnllm NA 83,000Y 

Ug/Kg NA NA 
_UQ/k!l ~ -~ 
Ug/Kg NA NA 
ug/l<g NA NA 
u!)lkg NA NA 

ug/kg NA NA 
ug/l<g NA NA 

uglkg NA NA 

. ug/kg NA .. --~ 
. .. ______ 

ll~g NA .... NA 
ug/l<g NA -~ ·· -· . 
ug/119 NA --~ ..... 

NA n-Butytb_~nzene .. . ····-· ugll<g ....... ... . ~ .. 
o-Xylcnes ug/l<g .. .N!' . . - - -~ .. .. 
para-lsopropyl Toiuene ug/l<g NA -~ --
Propylbenzen~ Ug/Kg NA NA 
soc-_B_ulylbe~~n~ _ugl~g . ~ .. NA . .. . .. 
Telracllloroethene ug/l<g NA -·-··· .l!A 
Toluene ugikg NA NA ... 
Tric/lloroethene UQ/ka NA NA 
Semlvolalile Organics" {EPA 6270) 

2-Metnvfnaontnalene 218,236,000 uQ/kQ NA NA 
TITLE 26 Melals 

Antimony t,658 m~9 . NA ·-· ~ 
Arsenic ....... - -··· 

19 m~g NA - --······ -~ ---- . -. .... 
i90,2l7 Barium .. .. "!IJl!t5t . . .. ---~ .. NA 

Beryllium mg/kg ·-i-iA N!' ·-·· .. .. 
Cadmium .. 2,_DTJ mg/kg ~ -- ·-· NA 
Chr<im,l_u111 (l!Jlal) IJIJPl<!l _NA ... NA -·-· ..... 
Cobalt . ·- . .E1a'!<O . NA NA 
Copper .i:nll!K.9 NA NA 
Le.ad ?,464 mg/l<g NA NA 
Molybdenum r:ngl]<L . NA ·- -~ .............. . 
Nickel ".'!~ . NA NA ... ··- . 
Selenium . . . n19'l<g . ........ .N.!- .. NA ···- •• Sliver . f0.603 mg/kg NA 

••-•Ao O N!' ..... 

R-99 
6.56 
7.5 
NA 

6/9100 
NA 

NA 

NA 

NA 

1./A 

NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

-~ 
.N!'o 
-~ 
NA . . 
NA 
NA 

W.-
NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

• ·• 

NA --- ... 
NA . 
NA 
NA . . 
NA 

NA 
NA 

~ -
NA 

~ ...... 
NA 

Thallium - . ~-· ··-··· .... . r:n!r.'!<9 . -····-·· --~ -·-·-···• •·NA -··--··-··NA -----Vanadium ·- •·• .. 
Zinc 
Morcurv {EPA 7470) 
Lead rsn.c • EPA 6010131 

Other 
Ho,bleidos (EPA8t51A) 
Postlcldes/PCBs (EPA 6081A/8082) 
98 hour LC50 Bloassay 
Notes: 
'RAO ; S<>l Reml!(fal Actioo Objective Is li&lod (01 Base Case only 
is for Comlne,.;al Matnlenane<1 Worl<er (see Table 1 ). 

Dold eolJy lndi<al .. eJ<ceedence ol Bas• Caso AAO. 
"Only cornpO\lods "'ilh detections abovo rej)Otllng fimlls 

are listed lor VOC. and SVOC.. 

NA· Not analyzed 0< not •Wi<able. 

NS • ae,-.itloo nol surveyed; see repo,t tor coordinates. 
NR • No re,;;o.,e,y. 
ugikg • mJcrog,.ms pe, kilogram 

mg,kg • ml£igram.s pe, l<J!ogram 

< less ll\311 (not deCecredat <Y above thi$ value) 

Y • samp!o """'llils patte,n .,t,lch - nol resemble standard 
l-i • hea,ie, h)-drocart>ons lhan incttaled en sLandard 

L - L'ghlet h)~ """ir,¢c.;(ed OI\ slaJldanj 

J • r;stmaled ','31\:8 

-~~~ - -· .. NA 
-·-·- · •• NA NA 

Ni. NA NA 
mQll(O NA NA NA 
U!lll NA NA NA 

~g ~ - NA NA 
ug/kg NA NA NA 

NA NA NA 

21 

R-100 
8.19 
9.5 
NA 

6/9100 
NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA, NA 
NA, NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

.f'!A NA 

NA NA 
NA NA 
NA NA 
NA NA. 
NA NA 

NA NA 
NA NA 

_NA NA 
NA .NA.: 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA HA 
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Tabl9 2 
Soll Investigation Results 

May to June 2000 
Southern Area, Former Bayshore Rallyard (OU-2) 

Brisbane, California 

Somplo Nemo 
Ground Surface l:lova1lon 

Bay Mud Oopth 
Sample Oeplh (It) 

Sampling Oalo 
Laboratory Episode Number 

Paramelcr 
Tol$1 Volaltlo Hvdrocarbons 

Gasoline Rango 
Stoddard Solvent Range 

Total Exh'DClable Hydrocarbons 
Diesel Range 
Molor OIi Range 
Bu11kor C Ranao 

voes (EPA ao21i 

Toluene 
Elhylbenzone 
m,p:Xylenes 
o,Xyleoos 

I-IVOCS0 (EPA 8260) 
1,2,•t-Trlmelhylboniene 
1,3,5-TrimelhylbeN:eno 
Acetone 

RAD' 
Base Caso 

(Commercla/ 
Malnl. WorkarJ 

46,000 

46000 

Unils 

rng11<g 
mg/kg 

mg,kg 
mg/1<9 
mnfka 

ug/kg 
ug/kg 
ug/kg 
Ug/kg 
ua/ka 

~g 
y_g/kg 
ug/kg 
y_g/kg 
ug/kg 
y_glkg 
ug/kg 
~g 

Sunqueet Properties, Inc. 

R-101 
7.59 

7 
NA 

6/9/00 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

··-· .I!'\ 

R-102_SC 
6,85 
4.8 

4.0 • 4.3 
619/00 

146036-004 

NA 

HA 

7,500HY 
NA 

31.000Y 

.tfl'! 
NA 

Ethylbenzene 
isopropylbanzene 
m.p-Xyfenes 
Napthaleno 
n-8utylbem:ene 
o-Xyfenes 
para,fsopropyl Toluene 
Propylbanzene 
sce-8utytbanzene 

- ug/kg 
~ !JGl1<9. 
- ~g . 
·--~9 . •• 
. . . ~kl) -

NA 
NA 
NA 
NA 
NA 

~ 
·NA 

ti!\ 

NA 
NA 

Ill\ 
NA 

NA 
NA 

NA 
NA 
t~ 
NA 
NA 
NA 

Tetl"8chwro8lhell8 • ~ ~ 
Toluene •• 
TrichlOroothene 

SomlvolaUle Organics" (EPA 8270) 
2-Melhvlnaohlhafene 216236,000 

TITLE 26 Melals 
AnUmony 
Arsenic 
Oarfurn 
~crylltum. 
Cadmium 
Chromlu~ (to.faQ ..... __ _ 
Cobalt 
Copper 
lead 
Molybdenum 
Nickel • 
Selenium 
Silver . 
Thallium 
Vanadium 
Zinc 
Mercurv !EPA 74701 
Lead (STLC • EPA 6010B l 

Olher 
!ierb!cldcs (E~A 8151A) 
PesUcldesjf.C~.s l~PA !9,!1_!{1/80,!I~) 
96 hour lC50 Bloassay 
Noles: 
'RAO ~ Seit Remedal Action Obj~.,, Is tsted ror Base case ooly 

is (0< Commercial Maintenance Worl<er (•O<l Table 1 ). 
Boid ent,y lnd'C2.tes exceedencs ol Base Case RAO. 
"Onl'J compc,ullds l'ilh detections above reporting rmilS 

are fisted fo, voes and svoes. 
NA• Nol analyzed or not appr:cable. 
NS. Elovalion not &utveyed; see report ror COMf.nates. 

NR • No rec,,,,;;y. 
IJOll<g • mlcrQonms pet ki!Ogram 
mgll<g - rn'!fgrams pet ki!ogr.,m 

< less I/Ian (not detecle<I at or aba.-& lhls vakle) 

Y. sample exhi!Ji1s paHem Y.t>k:h does not resemble ,1andan:l 
H - heavier h~ lhal1 loocaled 00 st.lndald 

L - li{jhle< h)'llfOCartoos 11\arl irl~led 00 Slandan:l 

J • e$tl1laled 'lalue 

~glkg .. 
uo/l!n 

UQ/kg 

--~ 
NA 

NA ... 
NA 

NA NA 

mnlka NA NA 
uwl NA NA 

NA 
NA 
NA 

22 

NA 

NA 
tlA 

R-10J_SC 
6.70 

6 
4.0 -4.5 
6/9/00 

146036-003 

NA 
NA 

13,000HY 
NA 

68 000Y 

NA 
NA 

HA 
NA 
NA 

NA 
NA 
NA 
_r-lA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

~ 
.NA 
NA 

.. NA 
NA 

--~ 
__ t-1/\ 
~ 
NA 
NA 
NA 
NA 
NA 

l::'J\ 
NA 
NA 
HA 
NA 

NA 
NA 
NA 

R-104_SC 
9.16 
6.5 

6.0 • 6.5 
6/9100 

146036-005 

NA 

NA 

31,000HY 
NA 

130,000Y 

NA 
NA 
NA 

NA 
NA 

UA 
NA 
NA 

·"'' NA 
NA 

ti!\ 

NA . 

~ . . 
NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

. . ~ 
NA 

.... ~ 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

~ 
NA 

NA 

R-106 
7.15 

6 
NA 

6/9100 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

.NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 

t-1/\ 
NA 

NA 

NA 

t-1/\ 
NA 

NA 
NA 
NA 

- -- ~ 
NA 
NA . 

. ·-'~ 
NA 
tlA . 
NA 
NA 
NII 
tlA 

NII 
IIA 

NA 
NA 
NA 



Tablo 2 
Soll Investigation Results 

May to Juno 2000 
Southern Area, Former Bayshore Rallyard (OU-2) 

Brisbane, Callfornla 
Sunquest Properties, Inc. 

Sample Name R-107 R-toa_sc R-toa_comp 
Ground Surface Elevanon 6.61 8.26 8.26 

Bay Mud Depth RAD' 12 6 6 
Sample Depth (It) Base Case NA 5,0 • 5.4 Composite 

Sampling Date (Commercial 619/00 6/14/00 6/14100 
Laboratorv Eolsoda Number Main/. Worker) NA 146124-009 146124-010 

Parameter Units 
Tolal Volatile HvdrOCclrbons 

Gasoline Range mg/kg NA 310Y NA 
Stoddard Sol\/enl Range mo/ka NA 160 NA 

Total Extraclabte Hvdrocaroons 
Diesel Range 46,000 mg/kg NA NA NA 
Motor Oil Range mg/kg NA NA NA 

Bunker C Range 46.000 mnllm NA NA NA 
voes CEPA eo211 

Benzene Ug/kg NA <50 NA 
Toluene ug/kg NA <50 NA 
Elhylbenzene ug/kg NA 1900C NA 

m,p-Xylcnes ug/kg NA 950C NA 
o-Xvlenes uo/ka IIA 1,400 NA 

HVOCs'" !EPA82601 
1,2,4-T,imethylbenzene ug/kg .. NA 200J NA 
1,3,5-Trimelhylbenzene ugilig NA <250 NA 
Acetone ug/kg .. NA <1000 NA 
Elhylbe11Zene _I.Jg/kg ___ ... NA <250 NA ' ... ....... .. 

0400 lsopropytbenzene ···-- . .. ug/kg NA NA 
m,p-Xyfenes 
Napthalene 
n-B utylbenzene ... 
o-Xyjenes . . -
para-lsopropyl Toluene . 
Propylbenzene 
sec-Bulylben.zene .. ..... 
Tetrachlorqelhene ... 
Toluene 
Trlchloroethene 
Semlvolalile Organics" (EPA 6270\ 

2-Melhvlnaohlhalene 216 236 000 
TITLE 26 Metals 

Anli'mony 1,! 58 
Arsenic 19 
Barium _290,217 
Berylfium .. 
Cadmium . M113_ . . .. 
Ch_romlum _{total) 

- . ·· ·-
Cobalt . .. 
~pper _ . .. . 

?,46°1_ Lead 
Mo_lybdenum .. -- ·· •·-- · .. 
Nickel 
Seionlum 

. . . 
·- ·····--·-~ Silver .JO ~O} _ 

Thallium 
• -· ····· · ... ---Vanadium -· -- -- ·····-Zinc 

Mercury (EPA 7470) 
Lead (S'Tl.C • EPA 601081 

Olhel 
Het!Jicfdes (EPA 8151A) 
PesUcldes/PCBs (EPA 8061N8062) . -
96 hour LC50 Bloassay 

Noles: 
'RAO • Sol Remo6.ll Act;on Objectiole ls ~•led for Baso Case only 
Is for eomm.,.CI.I Ma;n1eoa= Wod<er (5M Tablo 1 J. 

BOid ent,y indcales excoedenca of Base Ca.so RAO. 
~only tomJ)OUndS v.ilh deleclons abo'<e repon:ng 6m11$ 

are r-sted ror VOC$ M d suocs. 
NA • Nol analyzed or nol app¥.cable. 

NS. ElevaUoo nol surve1•ed; see rep()<t forC001d'nales. 
NR • No recovery. 
Ul,~0 - rn!O'ograms r,e, kilogram 
mg'l<g. m1.t;gral!\S pet kf.ogram 
< ,,., lll.'ln (not de<«ted al er atme this value) 

Y • 5.3mp1e exltbils palle,n 'ntlidl doc-s not ,esem~e standanl 

H • hea·.ie< h;'<lro(artions thiln incl'caled en slanda/d 

L • '<Jhle h,drtwt,Q,\s ilWI JJ\4eated en Slal1daro 

J. est'ma:e<J ·,a'.ue 

_tJg!kg NA <250 NA 

. U9'k9 ... . NA 500 NA 

--~IL NA 410 NA 
u!)llcg -- ·····- NA <250 NA 

. !Jg/kg_ NA 150J NA 

. .. IJ~9 .. . NA 420 NA 

... ug/kg . . . . NA 460 NA 

. .. !Jg/kg .. . .. .. ... NA <250 NA, 
__ !)g/kg . ,,__ ., -·· NA <250 NA 

unlkn NA <250 NA 

ug/kg NA NA NA 

. m9!kg __ . -· NA NA <3 ···-···- ... -- - • 1.i .. mg/leg . ·- .. NA . -···· _NA .. 
mg/kg ~ NA 31:0 

.. 111~s.· - ---· ... 
.t~ . . tlA <0.099 

.. lllg/k!J .. !~ - NA 0.9 . . 
.1.11!11!\Q .. .. ~ - - NA 6.7 
_ 1119')1_!1,_ . UA _ ....... NA 1.B ·- - ----- .. .... 

,_111g{!(fl.. ········ .... ~ . NA 19.0 
140.0 .. m9'kg ~- NA 

_i:i}g/lcJL .......... -~ . . NA ·- --· <0.99 
mg/kg --~ NA · ·-21 .ci 

···rr1Qlkg • .. .. 
. -- .. NA .. .1:1!\ ~ :<<1:?!i 

___ mg/kg __ ~ NA <0.25 ... . 
<0.25 ... mg/l<(L ··-·· ... . - --~ . ... .. NA 

___ 11)9'!<,!! . NA NA ·12.0 -·· - ·· -··- ·- - •·· . . aui ma/ko NA NA 
mg/Kg NA NA 0.2 
un/1 NA NA NA I 

\19'k9 -~ - . --· NA NO 
uglkg NA NA ND 

NAI NA NA 

23 

R-109_SC R-109_Comp 
6.80 6.80 
6,5 6,5 

5.5 -6.0 Composlle 
8/14100 6/14/00 

146124-012 146124--013 

I 
180HY NA 

BBY NA 

NA NA 
NA NA 
NA NA 

55 NA 
50U NA 

310C NA 

530 UA 

550 tlA 

1,700 NA 

440 NA 

<1000 NA 
<250 NA 
<250 NA 

380 NA 
3,100 NA 

370 t/A 

330 NA 
430 NA 

200J NA 
140J NA 

<250 NA 
<250 NA 

<250 NA 

w, NA 

NA <3 
NA 7,3 . ....... 
NA 240.0 

NA 0.3 
NA 2.7 
NA 12.0 
NA 4,0 
NA 170.0 
NA 900.0 

NA <0.99 
NA 18,0 ..NA <0.25 
NA 1.3 

~ <0.25 
NA 17.0 
NA 400.0 
NA 0.2 
NA NA 

NA ND 
NA ND 
NA NA 



) 

I" ,, r,, 

Table 2 
Soll tnvostlgatlon Results 

May to June 2000 
Southern Area, Formsr Bayshore Rallyard {OU-2) 

Brisbane, California 

Sample Name 
Ground Sulface Elevation 

Bay Mud Depth RAO' 
Sampls Oeplh (ft) Base Case 

Sampfing Date (Commercial 
Laboratory Episode Number Main/. Worker) 

Parame1er 
Total Volatile Hvdrocarbons 

Gasoline Rango 
Stoddard Solvent Ranae 

Total Extractable Hydrocarbons 
orosel Range 46,000 
Motor Oil Range 
Bunker C RanQO 46,000 

voes rEPA so211 
Benzene 
Toluono 
Efllylbe~ono 
m,p-Xylcnes 
o-Xylones 

HVOCs" (EPA 8260) 
1, 2, 4-Trimo lhylbonzeno 
1,3.5-Trimelhylbenzene 
Acetone 
E lhyl~enzene .. 
1sopropylberu:cno 
m,p-Xytenes 
Noplhalene 
n-8ulylbenzcno 
o-Xylenes 
para-,lsopropyl Tol_uena 
Propylbenzene 
seo-Butylbenzcna . 
Tetrachloroethene 
Toluene 
Trjcl11oroethcne 

Semlvolatile Or11a/\lcs" CEPA 82701 
2-Methytnaphlhalene 216,236,000 

TITlE. 26 Mota.ls 
Antimony 1,658 .. 
Arsenic 19 . ···--·· .. . -Barium . -· ·:.2#.o:(r-,_ 
Beryhium 
Cadmium 2,07~ 
Chromium (total) . . -
Coball . ··-Copper 
Lead 2,464 
Molybdenum 
Nickel - ... 
Selenium 
Sliver "9~~-q?_ 
Thall!um 
Vanadium 

--- - · ••·- ... 

ilnc • • • • 
. . - . ... -

Mercurv !EPA 74701 
Lead (STLC • EPA 60108) 

Olher 
Horblddes (EPA 8151A) 
PesUc!des/PCBs (EPA BOBfA/8082) . 
96 hour LC50 Bloassoy 
Noles; 
'RAO ~ Sal Remed1al Acti-On Ol)fec!lve Is I\Sled ror Base C;ise only 

Is lorCOmmeiclal Mali\tenance WO<l<e< [see Tab!e I~ 

Bo!d enlty Tnd:cal .. exceede<loo of Base Case RAO . 
.. Only compounds \\llh dele<tlons abovo n,portfng r,nils 

are Nsted ror VOC$ and svoes. 
NA- Not analyzed or not ~ppt-cable. 
11S. Elevallon flO{ SU1Veyed; sea reporl for coord<nales. 

NR • No re,;overy. 

ugikO - m.~r.ams pe, ►;!<)gr.am 
rng,i,.g. mt!r,grams pe, lci!Ogr.im 

< less I/WI (not 1/ete<ted a101 above lh;s value) 

Y. sample exrubils padem "'"ch does not resemble standard 

H • heavie, h;-c,o.:.a,tc,,s 1/lan ;ncrcated 0<1 standard 

L • lighter h)'dtOCart>oos lhan •~c,,led 00 standard 

J - E:.St:11"13led V.:'UO 

Sunquest Properties, Inc. 

R·110_Comp R-111 _Comp R•112_Comp 
8.87 7.30 7.98 
7,5 7 8 

Composite Composite Composite 
6/14/00 6/14/00 6/14/00 

146124-011 146124-005 146124-006 
Units 

mglkg NA NA NA 
ma/kn NA NA NII 

mg/kg NA NA IIA 
mg/kg NA NA NA 
mglko NA NA NA 

ug/kg NA NA NA 
ug/kg NA NA NA 
Ug/kg NA NA NA 
ugikg NA NA NA 
unlka NA NA NA 

ug/kg NA NA NA 
ug1kg NA NA NA 
ug/kg NA NA NA 
uQfkg NA . NA ---•· NA 
IJglkg NA llA NA ........ . 
ug/kg NA NA NA 
ugikg NA -~ NA 

l!g/kg NA . . --~ -- .. . NA 
,)IQ/kg ~ .. NA . ... . . NA 

···-
lJgll<Q NA ~ .. NA 
Ug/kg NA . .. NA . .. NA 
Ilg/kg NA ,.t!,A ·-· NA .. 
_llgil<g NA . NA NA 
ug/kg NA . ~ NA 
uail<a NA NA NA 

Ug/kg NAI NA NA 

mg/kg <3 . 6.0 <3 
:~_111glkij~ ... ~R-~ . _---· 5.2 

.. 
• •••• 

... 2.6 
.. 111(l/!<fl_ . 100.0 36.0 .. 69.0 

_ mg/kg · .-o.0ss ·- ~ 0.1 
.. 0.2 

. mglkg __ _ •• 2.9 . - -· ·· jj_'9 1.4 
___ rrig/kg -

... k0 ... •• ·20.0 .. 19.0 
_ mg/kg_ .... 2.7 . .. • - 1") 3.9 

.. 470.0 
... 

31: 0 , __ mg/kg - .. -· 130.0 \ ' ........ 
:ioo.o - mg/kg . 110.0 ,1,100.0 , 

. !'lg/kg .<0,99 <f <0.99 
mgikg . . • 08.0 . • --·a:s -·25.0 

~ ~g :· ·-o.s <0.26 
.. 

<0:is ----- .. 
__ 1119'kg <o.25 . ••• -- <0.25 -··o.:i 

<0:~6 
.. 

<0.25 • 0.3 _ 1)}9/_!(_g __ ... -·-· __ _!l!g/k_g _ - · 54,0 • • • --·s.ii 
---- " 15.0 

mg/kg 29.0 - - ··-· 100.6 • 120-:0 
ma/kn 0.3 0.2 0.3 
IJQ/L NA 26.0 NA 

uglkg ND NO ND 
ug/kg ND ·-N□ ND 

NA NA NA 

2. ..S 

R-113_SC R-11J_Comp 
7.52 7.52 

9-12(NR) 9·12(NR) 
5.4 • 5.8 Composite 
6/14/00 6/14100 

146124-007 146124-008 

270HY NA 
t30Y NA 

NA NA 

NA NA 
NA NA 

57C NA 
1BOC NA 
2,300 NA 
1,400 NA 

810 NA 

2,400 NA 
650 NA 

<1000 NA 

1,500 NA 

350 NA 
1,100 NA 
3,000 NA 

820 NA 
• 200J NA 
·220J NA 

710 NA 
330 NA 

<250 NA 
200J NA 
<250 NA 

NA NA 

NA <2.9 
NA 2.7 . . 
NA 67.0 
NA 0.2 
NA 1.7 
NA 45.0 
NA 7.3 . - . . 
NA 17.0 
NA 55.0 

_r,_111 <0.97 
NA 37.0 - ·· ·-
NA <0.24 
NA <0.24 - . 

.. .. _r,_111 0.5 
NA 33.0 ... _.... , -·. 
NA 57.0 
NA 0.1 
NA NA 

NA ND 
NA ND 
NA NA 



Tabto 2 
Soll lnvostlgatlon Rosutts 

May to Juno 2000 
Southern Area, Fonnor Bayshoro Rallyard (OU·2) 

Brisbane, Callfomla 

Somplo Namo 
Ground Surface Elevallon 

Bay Mud Deplh 
Sample Oepth (fl) 

Sampling Dale 
laboralO!V E-otsOlle Number 

Parameter 
Total Volatilo Hydrocarbons 

Gasolino Rongo 
Stoddard Solvent Renne 

Total Extcaclablo I lvdrocart>ons 
Diesel Range 
Motor Oil Range 
Bunker C Range 

voes 1E:PA eo211 
Benzene 
Toluene 
Elhylbenwne 
m,p-Xylenes 
o·Xvlenes 

HVOCs" !EPA 62601 
t,2.4 • Trimolhylbonzene 
1,3,5-Trlmelhylbenzene 
Acotone 
EthytbonzollO 
tsopropyfbenieno 
m,P•Xylenes 
Napthalcne 
n·Butylbenzene 
o-Xytcnos . ..••. 
para• lsopropyl Toluene ... 
Pt0pylbonz~~ 
scc-Bulylbenzene • ··· - ..... • . . 
Tetr.ichloroeiheno • 
TohJe·ne • - • - •• • • 
Trtc:l1loroelheno 
Semlvolafilo Or_oanfcs•• IEP/\ 8270) 

2-Me1hylnaphlhalana 

AnllmonY. 
A.runic 
Barium 

Tlll.E 26 Metals 

soiy1ftum 
Cadmium 
Chromium (lolat) 
Cobalt •• 
Copper __ •• .. 
Lead 
MolyQd~Uf!!. . . .. 
Nickel 

.. ....... , 
~e[enfuni •• •• • • • • · .. •· 
Sit'ler 
Thalllum 

RAO' 
Base Caso 

(Commerclaf 
Main/. Warl<erJ 

46,000 

46,000 

216.236.000 

90,603 

Vanadium Zinc •• • • ••• ••••••• •• ·· · ·••1-••·-··---••· 

Mercu!V !EPA 7470) 
Lead (STLC • EPA 60108) 

Other 
Herbicides (!;PA ~1~!!'!) .... ··- _ 
Pesticldes/PCBs (EPA 6061 N8082) 
96 hour LCS0 B!oassay •• 

Noles; 
"RAO ~ sc,;1 Remedial Action Ob!octtve Is listed ror Base C&so only 
is ror C<Jmmetcial Malnlena,,ce Wo,ker (see Table 1~ 

Boid enlr/ ioocat~ e><c:ffdence of Base case RAO. 
"Only oompcunds Wi\11 dele,cOons abo-10 reporting llmi1$ 

ara f<Stccl for VOCs and SVOCs. 
NA. "'ol analyzed or not app!icablo. 
NS. Elevation not $UM>yed; , .. report (or coordinates. 
NR. No re,;;a,•e,y. 
uo,l<g • mJaogram• per kl!011ram 
mg/l<g • m,mgrams per lti!¢0ram 
< 1..s 11ian (not detected at or atx,,,e lh/.s va:ue) 
Y • sample exhibits pattern v.t\.'Ch does not rB$emble sbndan:1 

tl. heavie, h)'drocaitlon$ 11',an irl<k.lled en standard 
L • l'qhtet h)-&OCirbord "'3n ""11::318" OIi slalldard 

J - 1?St:ma:~ \-arue 

Sunquest Proporllas, Inc. 

R·114_SC R-114_Comp 
6,70 6.70 
8.5 8.5 

6.5• 7.0 Composite 
6/14/00 6/14/00 

146124-014 146124•015 
Units 

mg/kg 
mgtkg 

mg/kg 
mg/kg 
mg/kg 

ug1kg 
ug/119 
uglllg 
ugtkg 
ua/lca 

uglllg 
uglllg 
uglllg 

.. ll!Jll!Q .... 
tJQfkg . 
ug/1<9 
ug/kg 
ug/kg 
ug/l<g 

·- ·~Qikg _ 
uglllg 
yglllg .... 
ug/kg 

.. Y~9 
ua/l<g 

230HY 
110Y 

NA 

NA 
NA 

<50 
260 
910 

1,400 
1,300 

J , 100 -· 
640 

<1000 
410 

• · 24oj 
1;000 
3,200 
<2S0 
700 

0490 .... .. 

..• 370 
260 • . .... <250 •••• 

':i~ ~ .... 
<250 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
- ·· · 
NA 

NA 

. _NA 

.f:IA 

.t:IA 
NA 

NA 

R-115_SC 
7.91 
7.5 

3.3 • 3.8 
6/14/00 

6.4HY 
4.2Y 

NA 
NA 

NA 

<4.5 
<4.5 
<4.5 
<4.5 
<4.5 

<25 ... . . ·:.:25 
<100 

<25 
<25 
<25 

59 
<25 
<25 . . . 
<25 
<25 
<25 
<25 
<25 
<25 

NA 

mafko NA 0.1 NA 
ua/l 

~9 . . 
. ug/1<.9 

... .. 

NA 

.. ~ 
NA 
NA 

25 

NA NA 

ND NA 

ND NA 

NA NA 

,. , 

R·115_Comp R·116_SC 
7.91 9.19 
7.5 6 

Composite 5.7-6.0 
6/14/00 6/14/00 

146124-004 

I 
NA 22HY 
NA 11Y 

NA NA 

NA NA 
NA NA 

NA 5.0U 
NA 5.0U 
NA 5.0U 
NA 5.0U 
NA 5.0U 

NA <130 
·• 

NA <130 
NA <500 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 
NA <130 

NA NA 

<3 NA 
4.3 NA 

30.0 NA 
0.3 NA 

2.1 NA 
49.0 NA 

9.7 NA . 
25:0 NA 

· 22.0 NA 

. _<1 NA 
62.0 NA 

<0.25 NA 
<0.25 NA 

0.7 NA 
26.0 NA 
50.0 NA 

0.2 NA 

NA NA 

ND N,, 

ND NA 

NA NA 



Tablo 2 
Soll lnvostlgatlon Rosults 

May to Juno 2000 
Southam Area, Formor Bayshore Rallyard (OU-2} 

Brisbane, California 

SamploNumo 
Ground Surfaco Elavatlon 

Bay Mud Ocp1l1 
Sample Depth (Cl) 

Sampllng Oato 
L3boralorv EDl&o<le Number 

Parameler 
Total Volatile Hvdrocarbons 

Gasoline Range 
Stoddard Sol~enl Ran11e 

Total Exlrnclnbfe Hvdrocarbons 
Olesel Ronoe 
Motor Oil Range 
Bunker C Range 

voes <EPA 80211 
Beoz.one 
Tolueno 
Elhylbon~eno 
m,p•Xylenos 
O·X\11011&s 

HVOCs" IEPA 8260l 
1,2,4-TrlmeU1ylberu.eno 
1,3,5-Trimelhytbe~ene 
Acelono 
Ethylbe!'zcne 
lsop1opylbcnzeno 
m,p-Xylenes 
Naplhalcnc 
n•Butylbenzeno 
o•Xylenes 
paril•lsopI0pyl Toluene 
Propylbcn~ene 
sec-0utylilen?cne 
To1rachloroelhene 
Toluene 
T richloroe1hene 

Semivolatile Organics .. (EPA 8270) 
2-Melhvlnaohlnalene 

AnUmony 
ivsenlc 
Barium 

TllLE 26 Metals 

RAO' 
Bose Case 

(Commercial 
Main/. WorlcorJ 

46,000 

46,000 

216,236,000 

1,658 
19 

290,217 

2,073 

Sunquest Properties, Inc. 

R·118_Comp R-117A_SC R-118_SC 
9.19 7.66 8.14 

6 11 7 
Composite 6.0 • 7.0 6.6- 7,0 

6/14/00 8/9/00 6/9/00 
146124--002 146036-001 146038-002 

Units 

mg/kg 
m<1iko 

NA 

NA 
NA 

NA 
NA 

NA 

mg/kg 
mg,kg 
mo/ko 

NA 

NA 
NA 

4,5-00fiY 
NA 

19,000Y 

25,000HY 
NA 

110,000Y 

ugikg 
ugikg 
uglkg 
ugikg 
uo/ko 

ug/kg 
ugikg 
ug/kg 

~:~ • •• -·. 
ugikg .. 
ugikg 
ug.,kg : . .. . , 
ug/kg .... -· -
ugikg _ 
~!L . 

. ~9!!19 .. 
ugikg 

~g: 
nn/1a, 

IHl!Kn 

NA 

NA 
NA 
NA 
NA 

NA .NA . 
tlA 

-~ ·-·. 
NA 

----~ 
NA 

. NA 
NA · ·@ . 
NA 

-~ -- - -
NA 
NA 
NA 

NAI 

NA 

NA 
NA 
NA 
tlA 

NA 
NA 
NA 
tlA 
tlA 

tlA 
NA 
NA 
NA 
NA 
N,\ 

~ 
NA 

N.a. 
NA 

NA 

m~Q .•• -- • ~[! ti>, 
• ...mo!!<!L -··- •. • •• ··- .. NA ••• ---· 

"lo!!<ll _ ... . _ .... 33.0 . _ . . ~ . . _ 
,nwkg . . 0.2 -· , _ ~ _ .. . . 
m~g .... 2.5 .... !~ ... 
·mO!_kn 220.0 NA __ 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
tlA 
tlA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NAI 

NA 

tlA .. 

Beryhium 
Cadmium 
Chromium (total) 
Cobalt 

•••• - " - ...... ..... 32.0 NA -·· 
·-- mQlk9 ... .. ... ' .... 

-~ 
NA 

Copper 
Lead 
Molybdenum 
Nlckel 
Selenium 
Silver 
Thallium 
Vanadium 
ZinC ... -
Mercury (EPA 7470) 
Lead (STLC • EPA 60108) 

Other 

2,464 

90,603 

mg/kg 16.0 
.~9 6.2 

. _mgtk9 _ .... ... <0,87 
_ ml)l!<9 _ 550.0 
___ ll)l)il<g __ . .. <0,?,4 .. 

_'!)9'15g __ ... <0.~~ 
_ ~9/l<!L • ······- 0.7 

.. ~9:'!<L 22.0 • ···-·-· 
malka 31.0 
mQIKQ 0,0 
tK'l/l NA 

Herbicides (EPA 8151A) 
Pestlcldes/PCBs (EPA 8081N8082) 
98 hour LC50 Bloassay 

.. ~g ___ .. NO 
N□ • 

Notes: 
'RAO= Seil Remedial Actlo'l Objective Is U•ted for O~e Case only 
is for CotnmlllCi.1I Mallltenanca W011<et (Sl!G Tallie 1 ). 

Bold eolry ill(J:<:ales exeoo<W1ce ol Ba5e Casa RAO. 
•·only i;ompounos witll delecUons abo'la repQtting ftmils 

aro isted for voes and svoc.s. 
NA - tlol ana.)'?ect or not app(c.ible. 
NS • Eieva~on not sul\'eyed; see report for toOfd,nate.s. 

IIR-Noreco-.-e,y. 
ug,~.g - mcro,irams per kl.ogram 
mg,l<Q - m'-"JQrams PE<' ►i!ogram 
< :ess than (not del<cted al C< abo-✓0 lhl$ value) 
Y. sample e,Miits portem .,t,ich coes not re<emtle stin<Jatd 
H. he.avie, h)·c!Joca,t,c,ns than ind;caled en >tan<lan:l 
l • 1,;t.1er h1urocartu.s than rno;ealed on standa"' 
J - '!'Stimale,,j ·,--a~t1e 

ugtkg 
NA 

NA 
NA 
NA 
NA 

tlA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

R-119_SC 
7.81 
6.5 

5.8 • 6.0 
6/9/00 

146036-007 

tlA 

NA 

31,000HY 
NA 

140,000Y 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
IIA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA, 

NA 
NA. 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
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INVESTIGATION REPORT 
CHLORINATED SOLVENTS 
South Atea, Former Bayshore Railyard 
• Brisbane, California 

Prepared For: 

Sunquest Properties, Inc. 
150 Executive Park B1vd., Suite 4200 

San Francisco, California, 94134 

May2002 

Prepared By: 

Burns & McDonneLl Engineering Company, Inc. 
Engineers-Geologists-Scientists 
South San Francisco, California 



Sample ID: S-1 
Sample Depth (ft): 8.5 

Bay Mud Depth (ft): NA 
Date Sampled: 11/08/00 

Laboratory ID: 148622·005 

Parameter Units Result 

Table la 
SUMMARY OF voe ANALYTICAL DATA 

(S-series Soil) 
Former Bayshore Railyard (OU-2) 

Sunquest Properties, Inc. 

S-2 5.3 5.4 S-5 
8.0 5.5 6.0 4.0 
9.2 NA NA 5.0 

11/08/00 11/08/00 11/08/00 11/08/00 

148622·006 148622-004 148622·010 148622·009 

Result Result Result Result 

EPA 82608 (detections only) _____ ·-·- · ··----··· .... 

S-6 S-7 

7.0 6.5 
8.0 7.0 

11/8/2000 I 1/08/00 

148622·012 148622·001 
Result Result 

Vinyl Chloride -·· . .. . . ~Ji~L .... Q.0~?.~ - _ .. 9:Q! 7_!;! . .. . Q:QI _U __ 0.-?5_ !-!. . . . 9.05 ~ 0.0D96 U 0.0093 U 
Melhylenc Chloride _ ....... mg/)(& ·-·······0.061 ··-0.033 U ___ .. 0.02 _U ··-···- 0.5 U. .. . 0.1 U .... 0.019 U .. . . 0.028 

. 
_..J 

S-8 S-9 
6.0 5.0 
7.0 5.5 

11/08/00 I 1/08/00 

l 48622-011 148622·008 
Result Result 

0 4 U 33 U 
0.8 U 67 U 

cis•l ,2-Dichloroelhene mg/Kg 0.013 U 0.0083 U 0.0051 U 0.13 U 0.025 U 0.0048 U 0.0046 U 0.2 U 240 

Trichlorocthem: __ ... .......... mg/Kg __ ..... 0.013 U ____ 0.0083U _ 0.0051 . U .... 013 U ... 0.025. U_ .... ~-2._0_~~ Y. . _9:~046 _1.} .. • .·9i~ :~::::~:~j:i~ 
'!:e:~~~~lor<?~~~=~~ mg/Kg _ 0.013 U .. ___ 0.0083 U_. __ 0.0051 U ...... 9..:.!_3 .lI .... _o:g?? ~ 0.0048 U _ 0.0046 U . 0.2 U ..... ____ 650 

m,e:Xylencs .. _ .. . .. - ........... _ mg/Kg_ .... 0.013 U ... 0.0083 u __ 0.0051 U ·-·--· 0.13 u _. ___ 0.025_U . -~-004~ Y .. .. . 9,0946 _1=)_ ...... 0.78 ··· ··--!.?..~. 
o•Xtlene _ ................ ~!¥.!5g; ___ ... Q:Q!2. ~ ..... Q.OQ~]. ~ . ___ _2;9_(~~!_D .. 0.13 lJ .. -.9~123?. ~ . ... 0.0048.U .... 9:9946 l/_ . 
lsopropylbc:nzene __ ·-•H•• .. mg/Kg_ . ... 0.013 U. __ 0.0083 u_., 0.0051 U . ..... ~·1l.~ . ... 9~Q~? (! _ .... ~-Q_q_~~. Y. .... 0.0046 U 
Propytt>enzenc _____ ... . . _ mg/Kg . _ ... . 0.013 U .... 0.0083 u . ... 0.005 I U __ _P.:l3_l!. , ... Q~q?~. U 0.0048 U 0.0046 U 

l ,3.5·Trimethylbenzcnc ........ . . mg/Kg_ .. 0.013 l!,_ .. _ _Q.O~}. ~! ..... D..:9.0.~!_!.1 .. ~.2:Q.tI_ .. .Q:q?~.!::! . ..... ~P-~~~ Y. 0.0046 U 
l ,2,4•Trimethylbenzenc . .. mg/Kg_ ... . . Q:.~!~_l!. ... 0.0083 U .. q_.9.911 U ....... .2.-2L'I . .. _9:q?? . .!-! ... . .. q_·9.~~ Y. . 0.0046 U 

. _0.27 ·····-·· !? . .!-!. 
0:-!~ . .... ..!7. !J 
0.63 17 U . . ·-·--·· -----·-
2.4 17 U 

scc•Butylbcnzcne .. · - ···- __ mg/Kg _____ . 0.0!~.~- ... -2:.~~3 .. l! . ..... ~-90_5!.Jl .... . .2.:.1JJL ____ 9:q~-~- .... <1.·Pi':.~.Y .. 0.0046 U ., .. 0.34 ... ..... !?_.!-! 
para·Isoeropyl Toluene _ .... _ mg/Kg __ ..... Q:.~!~.~- ___ _2;.QQ~3 ~ ... ...2:99.~! -~J- -···· .9:.1_3._~ ·-· Q:O?? ~ - . o.p.~~~ y 9; QQ4.~ .1! ... .... 0.67 ........ E.!-!. 
n-Butylbenzene ..... __ ·- ____ .... mg/Kg _ _ _ . 0.013 U _ · - 0.0083 U. 0.0051 U _ .. 0.2 ..... Q.:~??.!L ___ <!,-2.Q.':.~Y __ . 9:QQ.4_6 .l! ... . 0.69 
Naphthalene mg/Kg 0.013 U 0.0083 U 0.0051 U 0.15 0.025 U 0.0048 U 0.0046 U S 

EPA 8260B detections reported only; refer to the laboratory report for the 
complete list of analytes. 
U - Qualified by the analytical laboratory as not detected above the indicated detection limit. 
J • Qualified as estimated by the analytical laboratory. 
mg/Kg • Milligrams per kilogram 
NA• Not analyzed 

17 U 
10 U 



Sample ID: S-10 
Sample Depth (ft): 5.5 

NA 
Date Sampled: 11/08/00 
Laboratory ID: 148622-002 

Table la 
SUMMARY OF voe ANALYTICAL DATA 

(S-scries Soil) 

S-11 
0.5 
4.0 

11/08/00 

Former Bayshore Railyard (OU-2) 
Sunquest Properties, Inc. 

S-13 S-14 S-15 

5.0 8.5 11.0 
NA 10.0 12.0 

I 1/08/00 06/15/01 06/1910 I 
148622-003 148622-007 152588-001 152649-001 

S-16 
6.5 
7.0 

06/19/01 
152649-003 

S-17 
7.5 
8.0 

06/19/01 
152649-005 

S-18 
7.5 
8.0 

06/19/0 I 
152649-007 

S-19 
7.5 
8.0 

S-20 
15.5 
16.0 

06/19/01 06/19/01 
152649-009 152649-010 

l'arameter Units Result Result Result Result Result Result Result Result Result Result 

..... ~rA.~~~Q~i~_c_t_c_c_ti<.!!1.~-~!IIY} ... . ..... ------ -------·· --······-·-·- --- -·--· • ····- .. ·---··· -·-·---- ·- ·--------···-· -- ···---· ··· • ···- •.•• ··--······---- ······ ·· ···---
Vinyl Chloride - ---···-·····---·- _______ mg/Kg ______ 0.0097 ___ 330 U _____ 0.25 U ...... 0.0 I U. ___ 0.0 I U ____ 0.0096 U _ _ ____ 0.0 I U __ ___ 0.0096_ U _ ____ q.~q~~_!!._ _ ... 9.:92.~~1:!. 
Methylene Chloride _ ···------· _ ........ mg/l<L ___ 0.021 _______ 670 U_ --·---· 0.5 U. __ __ O.Q2 U _ __ . .. 0.02_ ~ __ . 0.019 _u _____ Q:92 __ U 0.019 U _____ Q._(!_~?-~ ........ Q~O-~_I}._ 
cis-1,2-Dichloroctbenc ·-··· _ .... ____ ... mg/Kg · · ··- 0.0053 _______ 170 u_ ..... 0.13 u _ _ . 0.005. U _ .. 0.005 U . __ 0.0048 U 0.005 U _q.qq~?.~ o.9_q~~.!!.. .. . Q.:Q9.~~_lj__ 
Trichloroethcne ___ ... ......... _ .. mg/Kg ... 0.0048 U . __ .. !J..q_l}_ ...... 0.13 U ... Q:Qg~_ !J . . ... q2.Q?.Y. __ Jl.:9Q.~t!!. 0.005 U 0.0048 U 0.9.q~~-!I . .... 9~Q.O.~~ .Y. 
Tetrachlorocthene --- ------------·-- . mg/Kg ___ 0.0048_D ---·----4l500 - · ---· 0.13 U _ . 0.005 _ U .... 0.005_ U _ __ 0.0048 U __ .9:99..5 .. {:! _ 0.0048 U ·-·· ·-·0~005!1-- {).0_9~..J} 
m1p•Xylcnc.s . ···----····----· -·· .... mg/Kg __ 0.0048 U _____ 170 U __ 0.13 U · ---· NA ........ NA _________ NA _ NA NA ..... --~~-· ....... .:'!~.--

o•Xylenc ··--· ··----· ·-····-·-·-·-· .. mg/Kg_ 0.0048 U _ -·· ·-- 170 U ··- -·- 0.13 .. __ NA ·-- _____ NA·- ..... NA __ .... _ NA NA ... ·-~~-- .... __ ~~~·-
Isop:·opylbenzene --·-- · ···--·-··-- ......... mg/Kg _____ 0.0048!:l_ ___ 170 U ···--·· O.l3 U _NA ._ .. !;!.~ .... _____ _!:!~ . NA NA _____ NA _ ...... NA __ 
Propylbcnzcne __ _____ _____________ mg/Kg _ _ 0.0048 U _____ 170 U . ....... 0.13 _U _ __ .... NA ... _____ NA_. _______ NA . __ .... _NA ... -·--- _NA __ ......... t:!!:._ .... -- ~~---
!.,}.,?_:!._rlP..':tJl.XI_~~~~----···· ----·-· ~1JiJStL 0.0048 {!_ ... __ .. J..7_q.l}_ ----···-----~:~~ ....... !'I~.- _ -·---- }:!!: . ..... ..... !':!~ ... - ·-· .... ~~---- ... ~A ___ ... J! .. ~ ___ ..... ~~ _ 
1.2,4-Trimethylbenzene ---··-· ····· ... mg/Kg 0.0048.U -·---- 170 U ___ _____ ____ 0.6 • . t;!_A . _ .... NA ···--~~ .. -- ..... !'!~ ......... ~~-··· ........ ti~ ........... ~A. .. 
sec-B11tylbenzcnc _____ ---·· .. . . . mp'Kg_ ·- 0.0048.U . ____ 170 U .. .. _ 0.15 .. _ -~-~ -·-· ... ... '!:!!: __ _ .... J::~- _, . -~-=' NA ·· · ----~!: .. _ ..... . . ~ 
para-lsopt'opyl Toluene ----··-- ·-···- mg/Kg __ _ _ 0.0048 U ___ 170 U _______ 0.19 .... . .. ~~ .... -· __ !.::_~ . .. _ ··--·- !'!!:_ .. _____ !':::: . . ..... ~~.. . . ........ 't!.f.: _ ···--·N~-- -
n-But~lbenzene _ _ ..... ___ ..... ....... ...... mg/K~ -· 0.0048 U _ ... _ ]~ .. Y-. .... 0.22 . . _!IA ... _ ... . .. ~~ .... . ... ... t!~ ... __ .. ...!i~ .... _ .. _ -~ __ .... _ 1:/_~ ·-- ...... .NA._ 
Naohthalene mg/Kg 0.0048 U 170 U 0.5 NA NA NA NA NA NA NA 

EPA 8260B detections reported only; refer to the laboratory report for the 
complete list of analytcs. 
U - Qualified by the analytical laboratory as not detected above the indicated detection limit. 
J - Qualified as estimated by the analytical laboratory. 
mg/Kg • Milligrams per kilogram 
NA - Nol analyzed 
Boring SA• 12 met refusal and 110 samples were collected for analysis. 



- - - --- ·----

TABLE lb 
SUMMARY OF VOCs ANALYTICAL DATA 

(R-series Soil) 
Former Bayshore Railyard (OU-2) 

Sunquest Properties, Inc. 

Sample ID: 
Sample Depth (ft): 

Bay Mud Depth (ft): 

Date Sampled: 
Laboratory ID: 

R•25A_SC 

3.2 · 3.7 
7.1 

06/06/00 
146015•002 

R•74A_SC 

2.0 • 2.6 
refusal at 8.3 

06/06/00 
146016·007 

R•ll4_ SC 

6.5 • 7.0 
8.5 

06/14/00 

146124·014 
Parameter Units Result Result Result 

.... EPA 8260B (detections only) ............ _ ............. ._ ...... . __ .. _ ... _ ... . _ .. _. __ ·- ....... .. ··-. ·-

~~~!~~: . ..... ........ ......... .... .. .. _mg/kg_ .......... -·~q~. Y ............... 9:1..1:l .. - ....... . . ..... r. ~ .. . 
'f~i~~!~~~~~~~~ ............. .. .......... mg/kg .. .. .. . . ..... ~:9 . .... .......... 9:~7:.~.l! . . ... . ..... . q·f?. ~ .. . 
'!'<:>!~':~e ....... _. _. ___ .... _.. .. . . . . . . . . . mg/kg 130 U ... _ .. _ ... q:0_7:.~ .l!. . . _ ..... .. .. ~·J.5 ___ .. _ 
'!'~t~~~!~~~:~~ ........... _ ............ mg/kg_ .... _____ 2,500 ...... ....... _. 9:0.~~ _ ...... . _ .. .... _q.~_5. ~ .. . 
Ethylbenzene ... mg/kg ... ... ... . ..... 130 .U.. . . ......... q:~7:~ .1!. . .... . . .... ~-~-• ..... _ 
r!t,e:~¥!:n_e_s .... . . . ....... .. .. . ..... . .... mg/kg __ . . ..... ... .. no.u .. 0.025 U ... . .... . ... ! ..... . 

o-Xylenc ............................... mg/kg ............ . _130 .u .. : : : :: : : : : §o,~f~: ............ ~·-'· _ .. .. 
lsopropylbcnzene ........................ mg/kg __ ... ... .-... . !~q .Y .. . . ____ ... __ q:0_7:~_LJ. __ .......... -~·J_4J __ _ 
Propylbenzene __ . .. . ........ .. . . . . .. . . . mg/kg 130 U . _ .. __ . _. 9:~7:.~ .l! .. _ ..... _ .. _ -~·?! .. .. . . 

l,3,5·Trimethylbenzene . ............ ... .. '!1.~~ .. . ... . ....... !~9 I! .. . ....... ... 9:~7:.~ l! ... _ ·-~·?.4 ..... . 
1,2,4-Trimethylbenzene .... . ... ... _. _ ... __ mg/kg_.,. .... . ..... !~9.1! __ ....... _. __ 9._0_7:.~ _\!_ . ...... .. _ -~·-1 .. .. _. _ 

para-lsopropyl Toluene . . . . . . . . . . . . . . . . . . . ~1-~~- .•• _ .•• •••••• !~9 .1! ............... 9:~7:~ .l!. , . . . ... ..... -~·f? ..... . 
scc-Butylbcnzcne mg/kg 130 U 0.073 0.26 

n-Butylbenzene _ . ... . .. . . _ .. ........... __ mg/kg __ _ _' ........ . 130 .u .. : :::: :: : : :: F~ ·_ • • • • • • ••• • •• ·~)~:~::: 

1:'!1P~~~~C!1.e ___ ........ ...... .. .... .... . '!1Jl!~~- . . -....... .. . !~9 .1/ ......... -- . - . g._0_7:.~ _l! ...... .... - -~·~- - ... . 

EPA 82608 detections reported only; refer to the laboratory report for the 

complete list of analytes. 
U - Qualified by the analytical laboratory as not detected above the indicated detection limit. 
J - Qualified as estimated by the analytical laboratory. 
mg/kg • Milligrams per kilogram 

NA • Not analyzed 
Selected R•series samples shown. See Investigation Report Supplemental Bunker C Delineation , dated August 200 I 

for other R-series boring results . 



---------------------------------

Sample ID: 
Date Sampled: 

Table 2 
SUMMARY OF voe ANALYTICAL DATA 

(Groundwater) 
Former Bayshore Railyard (OU-2) 

Sunquest Properties, Inc. 

S-8-GW 
11/09/00 

S-9-GW 
11/08/00 

S-15-GW 
06/19/01 

S-16-GW 
06/19/01 

S-17-GW 
06/19/01 

Laboratory ID: 

S-4-GW 
11/08/00 

148622-013 148622-014 148622-015 152649-002 152649-004 152649-006 

EPA 8260B detections reported only; refer to the laboratory report for the 
complete list of analytes. 
S-4, S-8 and S-9 were analyzed for the full EPA 8260B list. 
S-15, S 16 and S-17 were analyzed for the EPA 8010 list, by EPA Method 8260B. 
U - Qut11itie<l by the analytical laboratory as not detected above the indicated detection limit. 
J - Qualified as estimated by the analytical laboratory. 
ug/L - Microgiams per Liter 
NA - Not analyzed 
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February 19, 2007 

Mr. Vic Pal 
Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, Ca 94612 

Subject: 

Dear Mr. Pal: 

OU- 2 Additional Investigation in the area ofHVOC plume 
San Francisco and Brisbane, California 
Burns & McDonnell Project No. 43348 

Bums & McDonnell Engineering Company, Inc. (Burns & McDonnell) has been 
retained by Universal Paragon Corporation (Sunquest) to prepare a letter report 
summarizing the results of additional investigation at Operable Unit (OU) 2 
(Site) which is located on the southern portion of the former Bayshore Railyard 
located in San Mateo County. This investigation was initiated by Sunquest and 
is intended to provide useful data for assessment of remediation approach at of 
the halogenated volatile organic compound (HVOC) plume in OU-2. A 
workplan was submitted to the Regional Water Quality Control Board 
(RWQCB) on August 25, 2206. The data obtained in this investigation 
supplements the previous investigation data summarized in the Investigations 
Report, Chlorinated Solvents prepared for Sunquest Properties, Inc. in May 
2002, and other historical reports. 

1.0 Site Description 

The Former Bayshore Railyard is located in San Francisco and San Mateo 
Counties and is bounded by Bayshore Boulevard to the west; the former Schlage 
Lock Company (Schlage) facility to the north; a CalTrain right-of-way to the 
east; and hills to the south. The OU-2 portion of the property is comprised of 
only the southern portion of the former rail yard, that is the portion extending 
southward from Geneva A venue. Figure 1 shows the boundaries of this portion 
of the Site. 

2.0 Regional and Site Geology 

The Site is near the San Francisco Bay, and in the recent geologic past was part 
of the Bay. The near-surface geology has largely been controlled by the 
changing morphology of the Bay Area over geologic time. 



TABLE 1A 
HVOCs Analytical Results in Shallow Soil 

OU-2 Additional Investigation 

Sample Location 
Sample Date 
Sample Depth (ft bgs) 
voes (µg/kg) Screening Level 
1, 1, 1-Trichloroethane 1,200,000 
1, 1,2-Trichloroethane 730 
1, 1-Dichloroethane 2,800 
1, 1-Dichloroethene 120,000 
1,2-Dichloroethane 280 
Acetone 14,000,000 
Benzene 640 
Chloroform 220 
Cis-1 ,2-Dichloroethene 43,000 
Ethyl benzene 400,000 
Methylene Chloride 9,100 
Tetrachloroethene 480 
Trichloroethene 53 
Toluene 523,000 
Trans-1,2-dichloroethene 69,000 
Vinyl Chloride 79 
Total Xylenes 270,000 

VOCs = Volatile Organic Compounds 
VOCs Analyzed by EPA Method 8260B 
Screening Level - Region IX PRG Residential 
Exceeds Screening Level 

C-34 C-35 
8/30/06 8/30/06 

3-4' 4.5-5' 

<5 <500 
<5 <500 
<5 <500 
<5 <500 
<5 <500 

<100 <10,000 
<5 <500 
7.7 <500 
<5 3,200 
<5 <500 
<5 <500 
15 <500 
<5 <500 
<5 <500 
<5 <500 
<5 2,300 

<10 <1 ,000 

J qualifier - Elevated Surrogate Recovery - indicates potential bias. 
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C-36 
8/30/06 
6-6.5' 

<2,500 
<2,500 
<2,500 
<2,500 
<2,500 

<50,000 
<2,500 
<2,500 
27,000 
<2,500 
<2,500 
4,400 
<2,500 
<2,500 
<2,500 
<2,500 
<5,000 

C-37 C-38 C-39 
8/30/06 8/30/06 8/30/06 
4.5-5' 4.5-5' 3.5-4' 

<25 <25,000 <250,000 
<25 <25,000 <250,000 
<25 <25,000 <250,000 
<25 <25,000 <250,000 
<25 <25,000 <250,000 
<500 <500,000 <5,000,000 
<25 <25,000 <250,000 
<25 <25,000 <250,000 
830 490,000 460,000 J 
<25 <25,000 <250,000 

<120 <120,000 <1 ,300,000 
<25 310,000 4,200,000 J 
<25 40,000 <250,000 
<25 <25,000 <250,000 
160 <25,000 <250,000 
84 <25,000 <250,000 
<50 <50,000 <500,000 



TABLE 18 
HVOCs Analytical Results in Deep Soil 

OU-2 Additional Investigation 

Sample Location 
Sample Date 
Sample Depth (ft bgs) 
voes (µglkg) Screening Level 
1, 1, 1-Trichloroethane 1,200,000 
1, 1,2-Trichloroethane 730 
1, 1 ~Dichloroethane 2,800 
1, 1-Dichloroethene 120,000 
1,2-Dichloroethane 280 
Acetone 14,000,000 
Benzene 640 
Chloroform 220 
Cis-1 ,2-Dichloroethene 43,000 
Ethyl benzene 400,000 
Methylene Chloride 9,100 
Tetrachloroethene 480 
Trichloroethene 53 
Toluene 523,000 
Trans-1,2-Dichloroethene 69,000 
Vinyl Chloride 79 
Total Xylenes 270,000 

voes = Volatile Organic Compounds 
voes Analyzed by EPA Method 82608 
Screening Level - Region IX PRG Residential 
Exceeds Screening Level 

C-34 C-35 
8/30/06 8/30/06 
7.5-8' 5.5-6' 

<5 <2,500 
<5 <2,500 
<5 <2,500 
<5 <2,500 
<5 <2,500 

<100 <50,000 
<5 <2,500 
7.7 <2,500 
<5 <2,500 
5.3 <2,500 
<50 <2,500 
<5 <2,500 
<5 <2,500 
<5 <2,500 
<5 <2,500 
<5 <2,500 
31 <5,000 
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C-36 
8/30/06 
8-8.5' 

<2,500 
<2,500 
<2,500 
<2,500 
<2,500 
<50,000 
<2,500 
<2,500 
12,000 
<2,500 
<2,500 
4,400 

<2,500 
<2,500 
2,800 
<2,500 
7,100 

C-37 C-38 C-39 
8/30/06 8/30/06 8/30/06 
6.5-7' 5.5-6' 4.5-5' 

<500 <2,500 <250,000 
<500 <2,500 <250,000 
<500 <2,500 <250,000 
<500 <2,500 <250,000 
<500 <2,500 <250,000 

<10,000 <50,000 <5,000,000 
<500 <2,500 <250,000 
<500 <2,500 <250.000 
630 80,000 960,000 
<500 <2,500 <250,000 

<2,500 <2,500 <1,300,000 
20,000 21 ,000 9,400,000 

930 <2,500 860,000 
<500 <2,500 <250,000 
<500 <2,500 <250,000 
<500 3,100 <250,000 

<1,000 <5,000 <500,000 



TABLE2A 
HVOCs Analytical Results in Shallow Groundwater 

OU-2 Additional Investigation 

Sample Location C-34 
Sample Date 8/30/06 
voes (µg/L) CAMCL 
1, 1, 1-Trichloroethane 200 <0.5 
1, 1-Dichloroethane 5 <0.5 
1, 1-Dichloroethene 6 <0.5 
1,2-Dichloroethane 0.5 <0.5 
Acetone 5,500 <0.5 
Carbon Disulfide 1,000 <0.5 
Chloroform 80 <0.5 
Cis-1,2-Dichloroethene 6 <0.5 
Ethyl benzene 300 0.6 
Tetrachloroethene 5 <0.5 
Trichloroethene 5 <0.5 
Toluene 150 0.62 
Trans-1.2-dichloroethene 10 <0.5 
Vinyl Chloride 0.5 <0.5 
Total Xylenes 1,750 6.1 

VOCs = Volatile Organic Compounds 
VOCs Analyzed by EPA Method 5030C/8260B 
Screening Level - Region IX PRG Residential 
Exceeds Screening Level 

C-35 
8/30/06 

<0.5 
<0.5 
<0.5 
<0.5 
<20 
<0.5 
<0.5 
30 
31 
2.4 
1.1 

0.67 
0.67 
4.3 
13 
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C-36 C-37 
08/30/06 08/30/06 

<1,200 <250 
<1 ,200 <250 
<1,200 <250 
<1,200 <250 
<50,000 <10,000 
<1,200 <250 
<1,200 <250 
150,000 23,000 
<1,200 <250 
79,000 500 
15,000 <250 
<1200 <250 
2,800 <250 

49,000 7,400 
<1,200 <250 

C-38 C-39 
08/30/06 08/30/06 

<1,000 <500 
<1,000 <500 
<1 ,000 <500 
<1,000 <500 

<40,000 <20,000 
<1,000 <500 
<1,000 <500 
110,000 91,000 
<1,000 <500 
7,900 20,000 
1,300 2,800 

<1 ,000 <500 
<1 ,000 <500 
14,000 2,500 
<1,000 <500 



Sample Location 
Sample Date 
voes (µg/L) 
1, 1, 1-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethane 

TABLE2B 
HVOCs Analytical Results in Deep Groundwater 

OU-2 Additional Investigation 

C-34 C-35 C-36 
8/30/06 8/30/06 8/30/06 

CAMCL 
200 <0.5 <0.5 <2,500 

5 <0.5 <0.5 <2,500 
6 <0.5 <0.5 <2,500 

0.5 <0.5 <0.5 <2,500 

C-37 
8/30/06 

<250 
<250 
<250 
<250 

Acetone 5,500 <0.5 <0.5 <100,000 <10,000 
Carbon Disulfide 1,000 <0.5 
Chloroform 80 <0.5 
Cis-1,2-Dichloroethene 6 <0.5 
Ethyl benzene 300 0.66 
Tetrachloroethene 5 <0.5 
Trichloroethane 5 <0.5 
Toluene 150 0.8 
Trans-1,2-dichloroethene 10 <0.5 
Vinyl Chloride 0.5 <0.5 
Total Xylenes 1,750 8.1 

voes = Volatile Organic Compounds 
VOCs Analyzed by EPA Method 5030C/8260B 
Screening Level - Region IX PRG Residential 
Exceeds Screening Level 
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<0.5 <2,500 <250 
<0.5 <2,500 <250 
25 230,000 23,000 
3.2 <2,500 <250 
1.1 7,600 730 
0.7 11 ,000 <250 
4.7 <2,500 <250 
0.63 4,600 <250 
4.5 80,000 17,000 
16 <2,500 <250 

C-38 C-39 
8/30/06 8/30/06 

<1,000 <1,000 
<1,000 <1,000 
<1,000 <1,000 
<1,000 <1,000 

<40,000 <40,000 
<1,000 <1,000 
<1,000 <1,000 
85,000 140,000 
<1,000 <1 ,000 
12,000 26,000 
2,100 5,500 
<1,000 <1,000 
<1 ,000 <1,000 
11,000 11,000 
<1,000 <1,000 
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I A .LI Weiss Associates Environmental Science, Engineering and Management 

" ~ 5801 Christie Avenue, Suite 600, Emeryville, CA 94608-1939 Fax: 510-547-5043 Phone: 510-450-6000 

Mr. Jason Lin 
Director of Technical Affairs 
Sunquest Properties, Inc. 
150 Executive Park Blvd., Suite 4200 
San Francisco, California 94134-3309 

Dear Mr. Na: 

March 28, 2008 

RE: Site Characterization Report 
Former UST Sites 
250 and 350 Industrial Way 
Brisbane, California 
Weiss Project No. 174-1323-24-1 

Weiss Associates (Weiss) is pleased to provide Sunquest Properties, Inc. (Sunquest) this 
report describing soil investigations at the locations of two former underground storage tanks (USTs) 
at 250 and 350 Industrial Way in Brisbane, California (the Site). For reference, we have provided a 
brief overview of our understanding of the project background and have then outlined the scope of 
work and methods. Location diagrams for the site and a table summarizing analytical results are are 
included in at the end of this report. Boring logs and laboratory analytical reports are provided in 
Attachments A and B, respectively. 

PROJECT BACKGROUND 

The Site is located on Industrial Way in Brisbane, California (Attachment A, Figure 1). The 
former UST pit areas are located in building-front paved parking areas bounded to the east and west 
by adjacent paved parking areas, to the north by Industrial Way, and to the south by industrial 
buildings at 250 and 350/362 Industrial Way. The Site is bounded to the north and west by property 
pertaining to the former Bayshore Railyard. 

One of the UST pit areas is located at 250 Industrial Way. The pit area is estimated to be 
approximately 5.5 ft wide and 15 ft long, and located approximately 40 ft south of an existing 2-inch
diameter monitoring well (K-1) advanced to 27 ft bgs. The well was rehabilitated and sampled in 
February, 2008 at the request of the California Regional Water Quality Control Board, San Francisco 
Bay Region (CRWQCB), and a report summarizing the results is pending. 

The second UST pit area is located at 350 Industrial Way. The pit area is estimated to be 
approximately 5.5 ft wide and 30 ft long, and located approximately 10 ft east and 5 ft south of the 
location of a former monitoring well (MW-1) destroyed in November, 2006, at the request of the 
County of San Mateo Health Department (CSMHD). 



Table I. Summary of Analytical Results, Former UST Site Characterization, 250 Industrial Way, Brisbane, California 

Total Petroleum Hydrocarbons (TPH) Volatile Organic Compounds (VOCs) 
Sample Name TPH-G TPI-1-D TPH-MO Acelone Benzene Ethylbenzene Toluene Xylenes MTBE Naphthalene 1,2,4-Trimethylbenzene 1,2-Dichloroethane 1,3,5-Trimethylbenzene 2-Butanone Carbon disulfide Chlorobenzene lsopropylbenzene n-Butyl benzene n-Propyl benzene Sec-Butyl benzene lert-Butyl benzene 

(i m) t. 111) 

250 Industrial Way 

SB-1-S-3' ND ND ND <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0066 <0.004 <0.005 <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

SB-2-S-3.5' ND ND ND <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.004 <0.005 <0.02 <0.005 <0,005 <0.005 <0.005 <0.005 <0.005 <0.005 

SB-3-S-7' ND 8.9, g, b 21 <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.004 <0.005 <0.02 <0.005 <0.005 <0.005 <0,005 <0.005 <0.005 <0.005 

m1} (, b) 

SB-1-GW-5' ND,w 0.55, b,g, i 0.29 <10 <0.5 <0.5 1.9 I.I <0.5 <0.5 1.0 <0.5 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SB-2-GW-4' ND,w 1.4,g,b, i 5.5 <10 <0.5 <0.5 0.56 <D.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SB-3-GW-8' ND,w 0.57, g, b, i 0.9 <20 <0.5 <0.5 I.I 2 <0.5 <0.5 <0.5 <0.5 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SB-9-GW-5' ND,w 0.14,g,b, i 0.67 <20 <0.5 <0.5 0.81 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SB-10-GW-5' ND,w 0.32,g, b,i 1.2 <20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0,5 <0.5 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SB-12-GW-5' ND,w 2.3, b, g, i 2.1 <10 <0.5 <0.5 0.82 2 <0.5 <0.5 0.58 <0.5 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SB-13-GW-5' 0.22, (w, x) 0,94, g, b, i 7.2 <20 ND<I.0 2.2 35 II ND<I.0 ND<I.0 ND<l.0 ND<I.0 ND<I.0 ND<4,0 ND<I.0 ND<l.0 ND<L0 ND<l.0 ND<l.0 ND<l.0 ND<l.0 

350 Industrial Way 
'Pm) " in) 

SB-4-S-12' 7.6, 4,2, g, b, d 9.6 0.17 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.004 <0.005 0.073 0.0065 <0,005 <0.005 <0.005 <0.005 <0.005 <0.005 

SB-5-S-l2' 140,y,z 310, n, b, g 71 <10 0.11 ND<0.050 ND<0_050 0.074 ND<0.050 ND<0.050 ND<0.050 ND<0.040 ND<0.050 ND<0.20 ND<0.50 ND<0.050 0.3 0.99 0.98 0.36 ND<0.050 

SB-{i-S-12' 48,y,z 30,g,n 42 0.20 0.025 0.0055 <0.005 0.027 <0.005 <0.005 0.02 <0,004 0.0090 0.081 0.0062 <0.005 0.031 0.14 0.063 0.072 0.0077 

tn) (J ~ 

SB-4-GW-14' ND <0.05 <0.25 <10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2.0 <0.5 <0.5 <0,5 <0.5 <0.5 <0.5 <0.5 

SB-5-GW-14' 1.9 w,x 2.4, d, i 0.38 <10 15 15 1.6 23 ND <0.5 40 0.55 10 3.3 <0,5 0,65 26 14 50 9.1 2.4 

SB-6-GW-13.4' 0.97, w,x 3.7,n,g,b,i 1.5 <10 6.1 3.2 0.87 7.8 <0.5 <0.5 8.4 <0.5 3.0 <2.0 <0.5 <0.5 12 3,8 3.3 5.2 0.76 

SB-7-GW-l3' 0.16, x,z 0.61, g, b, d,i 0.76 <20 5.6 2.3 2.4 4.8 <0.5 <0.5 I.I <0.5 0.80 <2.0 <0.5 <0.5 2.1 <0.5 2.1 <0.5 <0.5 

SB-8-GW-14' ND,x 0.35, g, b, i 1.9 <20 1.2 <0.5 1.0 1.3 <0.5 <0.5 I.I 0.74 <0.5 <2.0 <0,5 <0.5 2.1 <0.5 2.1 <0.5 <0.5 

SB-11-GW-12' 0.096, x,z 0.36, g. b, d, i 0.63 <IO 2.1 I.I 2.3 2 <0.5 <0.5 0.69 <0.5 <0.5 <2.0 <0.5 <0.5 1.4 <0.5 0.95 <0.S <0.5 

Notes 

a ~ w,modified or weakly modified <liesel is significant 

b~ diesel range compounds are significant 

d= gasoline range compounds are significant 

g ~ oil range compounds are significant 

I~ liquid sample that contains grealer than - I voJ. % sediment 

n= stoddard solvent/mineral spirit 

w~ liquid sample that contains greater than~ I vol. % sediment 

x~ heavier gasoline range compounds are significant 

y = strongly aged gasoline or diesel range compounds are significant 

z= unmodified or weakly modified gasoline is significant 
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Table 5

Concentrations of Total Petroleum Hydrocarbons in Groundwater Surface Water
Southern Area OU-2

Former Baysho e Railyard
Brisbane, California

Sample ID Location/
Area

Sample 
Date

TPH       
(C5-C12)  
Gasoline 
Range

TPH         
(C12- C22)  

Diesel Range

TPH       
(C22-C32)  

TPH       
(C32-40)  
Motor Oil 

Range

TEH      
(C12-40) 

Total 
Extractable

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

KMW-4A OT 2/13/18 0.0431 J <0.033 <0.033 <0.033 <0.033
KMW-7A SD 2/13/18 0.0384 J 0.0341 <0.033 <0.033 0.0341

LF-3A TT 2/14/18 <0.0304 <0.033 <0.033 <0.033 <0.033
LF-4A OT 2/14/18 0.0476 J 1.21 0.213 0.0452 J 1.4682
LF-5A OT 2/14/18 <0.0304 0.041 J <0.033 <0.033 0.041
LF-7A SD 2/14/18 0.0312 J <0.033 J <0.033 <0.033 <0.033
LF-8A OT 2/14/18 0.0413 J 2.71 1.15 0.357 4.217

MK-1A TT 2/14/18 <0.0304 0.089 J 0.183 0.102 0.374
MK-7A OT 2/14/18 <0.0304 <0.033 <0.033 <0.033 <0.033
MK-8A SD 2/14/18 <0.0304 <0.033 <0.033 <0.033 <0.033

MW-10A * SD 2/14/18 <0.0305 <0.033 <0.033 <0.033 <0.033
MW-10ADup SD 2/14/18 0.0352 J 0.0391 J 0.0349 J <0.033 0.074

MW-11AR OT 2/13/18 <0.0304 0.078 0.0808 J 0.0335 J 0.1923
MW-13A OT 2/14/18 <0.0304 0.0796 J <0.033 <0.033 0.0796
MW-15A TT 2/14/18 0.0507 J 11.3 5.36 0.827 17.487

MW-15ADup TT 2/14/18 0.0609 J 3.51 0.568 0.0895 J 4.1675
MW-17A TT 2/14/18 0.0346 J 0.199 0.106 0.0566 J 0.3616

North Ditch Surface --- --- --- --- --- ---
Middle Ditch Surface --- --- --- --- --- ---
South Ditch Surface 2/14/18 <0.0304 <0.033 0.0331 J <0.033 0.0331

Outfall Surface 2/14/18 <0.0304 <0.033 <0.033 <0.033 <0.033
Locations:

OT Oil Tank Area

SD South Disposal Area

TT Turntable Area

Notes:
Bold Concentrations in bold font are above the MDL

a The associated batch QC was outside the established quality control range for precision

b The associated batch QC was outside the established quality control range for accuracy

J/J* The identification of the analyte is acceptable; the reported value is an estimate

mg/L Concentrations are in units of milligrams per liter (mg/L)

MW-#Dup Field duplicate sample, parent well listed directly in front of duplicate designation.

TPH Total Petroleum Hydrocarbons as Gasoline (TPHg), Diesel (TPHd), and Motor Oil (TPHmo).

TPHg by USEPA Method 8260B

TPHd & TPHmo by USEPA 3630/8015B and 3630C/3510C: with silica gel cleanup preparation

mg/L Concentrations are in units of milligrams per liter (mg/L)
< #.# Not detected at noted Method Detection Limit (MDL)

-- Surface sample location is dry, no water to sample
* Well scheduled for replacement in 2018

A-Fill Aquifer Monitoring Well

Surface Water Drainage Swale



Table 6

Concentrations of Title 22 Metals in Groundwater 
Southern Area OU-2

Former Bayshore Railyard
Brisbane, California

Sample ID LF-7A MK-8A MW-10A*** MW-10ADup MCLs

Sample Date 2/14/2018 2/14/2018 2/14/2018 2/14/2018 (μg/L)

Units (mg/L) (mg/L) (mg/L) (mg/L) (μg/L)

A-Fill Aquifer Monitoring Wells

Antimony 0.00235 0.0111 0.0072 0.00495 6

Arsenic 0.000529 J 0.00118 0.0105 0.0111 10

Barium 0.000272 0.0541 0.161 0.162 1,000

Beryllium <0.0007 <0.0007 <0.0007 <0.0007 4

Cadmium 0.000169 J 0.00129 0.000546 J 0.000374 J 5

Chromium <0.0014 <0.0014 <.00014 <0.0014 50

Cobalt 0.0025 J <0.0023 0.00641 J 0.00635 J 3

Copper 0.0.0781 0.0204 J 0.056 0.0443 1,000**

Lead 0.000641 0.00351 <0.00024 <0.00024 15**

Mercury <0.000049 <0.000049 <0.000049 <0.000049 2

Molybdenum <0.0016 <0.0016 0.00588 0.00509 5,000*

Nickel 0.00376 0.0249 0.00977 0.00841 100

Selenium <0.00038 0.00277 0.000514 J 0.00042 J 50

Silver <0.00031 <0.00031 <0.00031 <0.00031 100*

Thallium <0.00019 <0.00019 <0.00019 <0.00019 2

Vanadium <0.0024 <0.0024 <0.0024 <0.0024 100*

Zinc 0.0589 0.76 0.0332 0.0192 J 5,000*

Notes and Qualifiers:
Concentrations are in units of milligrams per liter (mg/L)
Results represent dissolved concentrations
Samples were filtered by the laboratory upon arrival and analyzed using USEPA Method 6010B & 6020  
Mercury was analyzed using USEPA 245.1/SW7470A

BOLD Exceeds MCL
* Secondary Contaminate Level
** Action Level

*** Well scheduled for replacement in 2018
--- Well not sampled
AF  A Fill Zone
B The same analyte is found in the associated balnk
J The identification of the analyte is acceptable; the reported value is an estimate

< # Not Detected at noted Method Detction Limit (MDL)

- -

-

I 



Table 7

Concnetrations of Volatile Organic Compounds in Groundwater
Southern Area OU-2

Former Bayshore Railyard
Brisbane, California

Sample ID LF-4A LF-5A MW-11AR MW-13A MW-15A MW-15ADup MCLs 

Sample Date 02/14/2018 02/14/2018 02/15/2018 02/14/2018 02/14/2018 02/14/2018
Units (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (μg/L)

A-Fill Aquifer Monitoring Wells
Vinyl Chloride <0.000259 <0.000259 <0.000259 <0.000259 <0.000259 <0.000259 0.5

1,1-DCE <0.000398 <0.000398 <0.000398 <0.000398 <0.000398 <0.000398 6
cis-1,2-DCE <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 <0.00026 6

trans-1,2-DCE <0.000396 <0.000396 <0.000396 <0.000396 <0.000396 <0.000396 10
PCE <0.000372 <0.000372 <0.000372 <0.000372 <0.000372 <0.000372 5
TCE <0.000398 <0.000398 <0.000398 <0.000398 <0.000398 <0.000398 5

Benzene --- --- --- --- <0.000331 <0.000331 1
Toluene --- --- --- --- <0.000412 <0.000412 150

Ethylbenzene --- --- --- --- <0.000384 <0.000384 300
Total Xylenes --- --- --- --- <0.00106 <0.00106 1,750

*Table 4-3 presents targeted VOC analytes; full EPA 8260B reults can be found in Appendix B.
VOC's and BTEX analyzed using USEPA Method 8260B

Notes and Qualifiers:
Concentrations are in units of milligrams per liter (mg/L)

J = Estimated result
<# = Not detected at noted Method Detction Limit (MDL) 

MCLs = Maximum contaminate level
MW-#Dup Field duplicate sample, parent well indicated

--- Not analyzed / not available

Chemical Abbreviations:
1,1-DCE 1,1-dichloroethene

cis-1,2-DCE cis-1,2-dichloroethene
trans-1,2-DCE trans-1,2-dichloroethene

PCE Tetrachloroethene
TCE Trichloroethene

Xylenes m, p-xylenes and o-xylene
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EXECUTIVE SUMMARY 

Geosyntec Consultants, Inc. (Geosyntec) has prepared this Health Risk Assessment (HRA) to 
review potential exposures to chemicals detected in soil and groundwater at the Brisbane Baylands 
Operable Unit 2 (OU-2) (the Site), located in the southern portion of the former Southern Pacific 
Transportation Company (SPTC) Brisbane Railyard. The objective of the HRA is to provide an 
analysis of potential adverse health effects from exposure to chemicals detected in soil and 
groundwater considering future redevelopment of the Site into mixed high-density residential, 
commercial/industrial, retail, and recreational uses. This document calculates estimated risks 
assuming no remedial actions or mitigation measures are implemented and considers potential 
exposures to Site-related chemicals following development. The intent is to provide risk managers 
a basis for evaluating whether action to mitigate potential health risks is warranted to support 
redevelopment of the Site. The results of the assessment will be used to support the Draft 
Feasibility Study/Remedial Action Plan (FS/RAP) by identifying the media and chemicals 
detected at the Site that may require further evaluation, risk management, and/or remediation 
measures to limit potential exposures following development. 

Numerous investigations to assess the nature and extent of contaminants have been conducted on 
the Site, with regulatory oversight, beginning in 1982. The results of previous investigations at the 
Site indicated that chemicals present in soil and groundwater are metals, volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), polynuclear aromatic 
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), organochlorine pesticides (OCPs), and 
petroleum hydrocarbons, including diesel-range hydrocarbons (TPHd) and motor oil-range 
hydrocarbons (TPHmo), which together represent the Bunker C fuel formerly used at the Site as 
part of railroad operations. 

The analytical data serving as the basis for the HRA were primarily based on the results of the data 
gap investigation performed at the Site in December 2018 and January 2019, as well as historical 
soil data for metals collected in 1990 and 1997. In addition, a limited amount of soil and 
groundwater data from samples collected in August 2006 in an area identified as the halogenated 
volatile organic compound (HVOC) groundwater plume were evaluated in the HRA. 

For the data gap investigation, the Site was subdivided into six investigation sub-areas or zones 
consisting of the following: 

• Zone 1 – Former Switching Yard, North; 

• Zone 2 – Former Switching Yard, South; 

• Zone 3 – Former Machine and Electric Shop Area; 

• Zone 4 – Former Turntable/Oil Tank Area; 

• Zone 5 – South Disposal Area; and 

• Zone 6 – Industrial Way. 

Based on the results of the data gap investigation, analytical data collected from locations within 
Zone 4 were separately evaluated from the remainder of the Site consisting of Zones 1 through 3 
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and Zones 5 and 6 because elevated concentrations of petroleum hydrocarbons, primarily Bunker 
C oil, were reported in soil samples from within Zone 4, the former Oil Tank Area, and the former 
Turntable Area. Further, the concentrations of HVOCs in soil and groundwater samples collected 
from within the area previously identified as the area of the HVOC plume are significantly higher 
compared to other areas of the Site. Therefore, the data collected from within the area of the HVOC 
plume also was evaluated as a separate exposure unit.  

The HRA evaluated both potential cancer risks and noncancer hazard indices for a future worker 
and a future resident in a manner consistent with current California Environmental Protection 
Agency (Cal-EPA) and the United States Environmental Protection Agency (EPA) guidance. The 
assessment evaluated potential noncarcinogenic hazard based on the comparison of the calculated 
noncarcinogenic hazard index (HI) to Cal-EPA and EPA's point of departure level of an HI of 1. 
That is, if the calculated HI for a receptor to chemicals detected in soil are less than 1, no further 
evaluation is necessary, and it can be concluded that no unacceptable risks are present. The EPA 
explained the use of an HI as follows: “Aggregate exposures equal to or below a hazard index 
(HI) of 1.0 derived using target organ specific hazard quotients likely will not result in adverse 
noncancer health effects over a lifetime of exposure and would ordinarily be considered 
acceptable. However, an HI greater than 1.0 does not necessarily suggest a likelihood of adverse 
effects nor does it imply an unacceptable level of effect” (EPA, 2011). 

For evaluating potential cancer risk associated with exposure to chemicals, a lifetime incremental 
increase in cancer risk in the range of 1×10-6 to 1×10-4 is generally considered to be acceptable 
(EPA, 1990). These values correspond to one additional cancer case in 10,000 people (1×10-4) and 
one additional case in one-million people (1×10-6) above the baseline lifetime cancer risk. The 
1×10-6 risk level is considered a de minimis risk and is generally used as a point of departure for 
making risk management decisions at a site. With a risk of 1×10-4 or greater, an evaluation of 
remedial measures is required. The risk range between 1×10-6 to 1×10-4 is commonly called the 
“discretionary risk range” to assess whether a response action is warranted depending upon site-
specific conditions. This risk range is in addition to the background risk of Americans in the 
general population developing cancer from causes unrelated to a Site-specific exposure. The 
background risk is one chance in three (0.3 or 3×10-1) for an American female, and one chance in 
two (0.5 or 5×10-1) for an American male of eventually developing cancer (American Cancer 
Society, 2017). 

As a risk management policy, the Cal-EPA generally considers 1×10-6 to be a point of departure 
for purposes of making risk management decisions. For a future worker, the point of departure is 
an HI of 1 and excess cancer risk of 1×10-5 (the “mid-point” of the risk management range and 
commonly used for managing commercial/industrial land uses). For a future resident, an HI of 1 
and excess cancer risk of 1×10-6 were used as acceptable target levels (the 1×10-6 risk level is 
considered the accepted point of departure for unrestricted land use). These target thresholds are 
consistent with the federal and state criteria described above.  

Because arsenic, identified as a chemical of potential concern (COPC), is naturally-occurring and 
typically is present at concentrations greater than risk-based screening levels, it is appropriate to 
also evaluate the significance of arsenic by estimating the incremental risk and hazard from 
potential exposures to arsenic over naturally-occurring background. The incremental excess 
lifetime cancer risk and noncancer hazard is the difference between exposure to arsenic in soil and 
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arsenic as background. For this Site, a background concentration of 19 milligrams per kilogram 
(mg/kg) has been established for arsenic. Similarly, there are many natural sources of PAHs in the 
environment as PAHs are found in virtually all surface soils in both urban and rural areas. As such, 
the incremental risk and hazard to PAHs, particularly carcinogenic PAHs, identified as COPCs, 
also are presented. For this Site, a natural-occurring background concentration of 0.9 mg/kg for 
carcinogenic PAHs, referenced as benzo(a)pyrene equivalents (BaP TEQ),1 is used.  

Given the distribution of chemicals detected in soil, separate exposure areas were evaluated and 
include: i) all areas of the Site excluding Zone 4; ii) Zone 4; and iii) Area of the HVOC Plume. 
The results of the HRA assuming no remediation or remediation efforts indicate that: 

• For a future worker, in the absence of any remediation or mitigation efforts, the cumulative HI 
and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 2 feet bgs are 17 and 
2×10-4, respectively. Arsenic and lead are the risk-driving COPCs. The HQs and cancer risks 
for all other COPCs are less than 1 and 1×10-6, respectively. For arsenic, the estimated 
noncancer HQ and excess lifetime cancer risk are 16 and 2×10-4, respectively. However, the 
estimated background noncancer HQ and excess lifetime cancer risk to arsenic are 5.3 and 
6×10-5, respectively. Based on these estimates, the incremental noncancer hazard and excess 
lifetime cancer risk is the difference between baseline and background. The incremental 
noncancer hazard and excess lifetime cancer risk to arsenic in soil are 11 and 1×10-4, 
respectively. The results of the assessment indicate that the incremental increase in risk over 
background is approximately two times higher than baseline. 

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in 
soil from 0 to 2 feet bgs are 7.3 and 4×10-5, respectively. Lead and TPHd are the risk-driving 
COPCs. The estimated 95% UCL for arsenic is 12.6 mg/kg and below naturally-occurring 
background. Without arsenic as a COPC in soil, the cumulative HI and cancer risk are 3.7 and 
3×10-6, respectively.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in soil from 0 to 10 feet bgs are 64 and 2×10-3, respectively. PCE is the 
primary risk-driving COPC. Other COPCs contributing to the cumulative risk and HI are cis-
1,2-dichloroethene TCE, and vinyl chloride. 

For volatile COPCs in groundwater potentially migrating from top of the water table into 
indoor air of future structures, vinyl chloride is the primary risk-driving COPC. Within the 
HVOC plume, cis-1,2-dichloroethene, ethylbenzene, PCE, trans-1,2-dichloroethene, TCE, and 
vinyl chloride exceed commercial/industrial screening levels. 

 
1 Seven of the PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene) are classified as carcinogens. The Office of Environmental 
Health Hazard Assessment (OEHHA) of Cal-EPA has developed potency equivalency factors (PEFs) based on their 
potential carcinogenicity relative to benzo(a)pyrene. Concentrations of the carcinogenic, “benzo(a)pyrene-like” PAHs 
in soil were converted to BaP TEQ by multiplying the concentration of each PAH by the appropriate PEF developed 
by OEHHA and then summing the resulting toxicity-weighted concentrations. 
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• For a future resident, in the absence of any remediation or mitigation efforts, the baseline 
cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 2 feet 
bgs are 230 and 9×10-4, respectively. Arsenic, lead, and TPHd are the risk-driving COPCs. For 
arsenic, the estimated noncancer HQ and excess lifetime cancer risk are 220 and 9×10-4, 
respectively. The estimated background noncancer HQ and excess lifetime cancer risk to 
arsenic are 73 and 3×10-4, respectively. The incremental noncancer hazard and excess lifetime 
cancer risk to arsenic in soil are 150 and 6×10-4, respectively. The incremental increase in risk 
for arsenic over background is approximately two times higher than baseline. Similarly, while 
the estimated cancer risk to BaP TEQ is 6×10-6, the 95% UCL of 0.61 mg/kg is lower than the 
background concentration of 0.9 mg/kg.  

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in 
soil from 0 to 2 feet bgs are 69 and 2×10-4, respectively. Lead and TPHd are the risk-driving 
COPCs. The estimated 95% UCL for arsenic is 12.6 mg/kg and below naturally-occurring 
background. Without arsenic as a COPC, the cumulative excess lifetime cancer risk from 
COPCs in soil are 20 and 3×10-5, respectively. The HQs and cancer risks for all other COPCs 
are less than 1 and 1×10-6, respectively.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in soil from 0 to 10 feet bgs are 290 and 9×10-3, respectively. PCE is the 
primary risk-driving COPC. Other COPCs contributing to the cumulative risk and HI are cis-
1,2-dichloroethene, TCE, and vinyl chloride. 

For volatile COPCs in groundwater potentially migrating from top of the water table into 
indoor air of future structures, benzene and vinyl chloride exceed residential screening levels. 
Within the HVOC plume, cis-1,2-dichloroethene, ethylbenzene, PCE, trans-1,2-
dichloroethene, TCE, and vinyl chloride exceed residential screening levels. 

• For a future construction worker, without any site remediation or mitigation, the cumulative 
HI and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 10 feet bgs are 58 
and 3×10-5, respectively. Arsenic and lead are the primary risk-driving COPCs. For arsenic, 
the estimated noncancer HQ and excess lifetime cancer risk are 54 and 3×10-5, respectively. 
The estimated background noncancer hazard quotient and excess lifetime cancer risk to arsenic 
are 19 and 9×10-6, respectively. The HQs and cancer risks for all other COPCs are less than 1 
and 1×10-6, respectively. 

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in 
soil from 0 to 10 feet bgs are 79 and 3×10-5, respectively. Arsenic, lead and TPHd are the risk-
driving COPCs. The HQs and cancer risks for all other COPCs are 1 and 1×10-6 or less, 
respectively.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in soil from 0 to 10 feet bgs based on the maximum concentrations are 88 
and 3×10-4, respectively. PCE is the primary risk-driving COPC. Other COPCs contributing to 
the cumulative risk and HI are cis-1,2-dichloroethene and TCE. 
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For volatile COPCs potentially migrating from groundwater into trench air, without any site 
remediation or mitigation, the cumulative HI and cumulative excess lifetime cancer risk are 
0.3 and 4×10-8, respectively. Within the area of the HVOC plume, the cumulative HI and 
cumulative excess lifetime cancer risk are 69 and 2×10-4, respectively; cis-1,2-Dichlrooethene, 
PCE, TCE, and vinyl chloride are the risk-driving COPCs. 

• For an off-Site worker and resident, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in air as fugitive dusts in soil from 0 to 2 feet bgs are less than 1 and 1×10-6, 
respectively. In addition, action levels were estimated assuming short-term exposures to 
airborne particles 10 microns or smaller in diameter (PM10) or COPC adhered dust that may 
be present in air along the perimeter of the Site. The results of the analysis indicate that the 
project respirable action of level for PM10 can be used to limit concentrations of non-volatile 
risk-based COPCs as well as PM10. Maintaining respirable particulates below the PM10 action 
level will ensure that both PM10 emissions and risk-based COPC dust particulates will not 
reasonably result in unacceptable exposures.  

• Groundwater concentrations were compared to surface water screening levels for a marine 
habitat. Potential exposures to aquatic receptors from COPCs in groundwater are not expected 
to pose a significant risk to aquatic organisms because the shoreline of the San Francisco Bay 
is located approximately 0.5 miles east of the Site and attenuation (e.g., adsorption) and 
dilution are expected to occur. Surface water screening levels for a marine habitat used in the 
analysis do not consider dilution and/or attenuation of groundwater upon discharge to surface 
water. The detected concentrations of dissolved constituents in groundwater at the Site prior 
to entering the San Francisco Bay would likely be reduced 100-fold or greater due to factors 
such as adsorption of dissolved constituents to soil and dilution effects from tidal influence. 
Based on an attenuation factor of 100 that has been used at other bayfront sites (e.g., Mission 
Bay, San Francisco International Airport, and East Bay Regional Shoreline Park), the estimated 
95% UCL of the mean for chemicals in shallow groundwater are below surface water screening 
levels for a marine habitat.  

A comparison of groundwater concentrations within the area of the HVOC plume to aquatic 
screening criteria indicate that PCE was detected above the aquatic screening criterion with an 
attenuation factor of 100 at only one location. The elevated concentration of PCE in 
groundwater appears to be localized and PCE is not expected to be a risk-driving COPC to 
aquatic receptors as a single measurement of a chemical is not representative of the 
concentration to which an individual organism would be exposed across the entire Site. 

Based on the analysis, COPCs in groundwater are not expected to pose a significant risk to 
aquatic organisms as a result of shallow groundwater potentially migrating from the Site to the 
San Francisco Bay. Action is not warranted for groundwater to be protective of aquatic 
receptors. 

In summary, under the assumptions and conditions presented in the HRA, COPCs in soil may pose 
a theoretical cancer risk and noncancer hazard to a future worker and resident if the Site conditions 
were not remediated or mitigated. The primary risk driving COPCs in soil are as follows:  
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• Within areas of the Site excluding Zone 4, the risk-driving COPCs are arsenic and lead for a 
future worker and construction worker; for a future resident, the risk-driving COPCs are 
arsenic, lead, and TPHd.  

• Within Zone 4, the risk-driving COPCs are lead and TPHd for both a future worker and a future 
resident. Arsenic, lead, and TPHd are risk-driving COPCs for a future construction worker.  

• Within the area of the HVOC plume, PCE is the primary risk-driving COPC with contributions 
from cis-1,2-dichloroethene, TCE, and vinyl chloride for both a future worker and resident. 
PCE, cis-1,2-dichloroethene, and TCE are the risk-driving COPCs for a future construction 
worker. 

Further action to remediate or mitigate potential exposure to these risk-driving COPCs in soil is 
appropriate. 

In fill groundwater and the potential for vapor intrusion, the risk-driving COPCs are vinyl chloride 
for a future worker and benzene and vinyl chloride for a future resident. Within the area of the 
HVOC plume, PCE and TCE are the primary risk-driving COPCs in groundwater based on the 
potential for vapor intrusion with contributions from cis-1,2-dichloroethene, trans-1,2-
dichloroethene, and vinyl chloride. Further action to assess the potential for vapor intrusion from 
groundwater for these volatile VOCs appears warranted. On the potential for VOCs in fill 
groundwater potentially migrating into construction trenches, no mitigation measures or 
engineering controls are warranted. However, within the area of the HVOC plume, further 
assessment appears warranted as cis,1,2-dichloroethene, PCE, TCE, and vinyl chloride are the 
risk-driving COPCs based on the potential for migration into a construction trench.   
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1. INTRODUCTION 

This Health Risk Assessment (HRA) was prepared to evaluate potential human exposures and 
health risks associated with future uses in support of decision-making during future construction 
and property development for the Brisbane Baylands Operable Unit (Brisbane Baylands OU-2 or 
OU-2) located in Brisbane, California (the Site) (Figure 1). 

Environmental investigations began at the Site in 1982 and are summarized in the Draft Feasibility 
Study/Remedial Action Plan (FS/RAP; Geosyntec Consultants, Inc. [Geosyntec], 2019). 
Geosyntec reviewed the results of previous investigations to develop a preliminary conceptual site 
model (CSM), which served as a basis to develop a Data Gap Investigation Work Plan (Geosyntec, 
2018). The results from the data gap field investigation combined with the historical soil sampling 
results in 1990 and 1997, including results from a focused investigation in August 2006, serve as 
the primary dataset for this HRA.  

1.1 Objective 

The objective of this HRA is to provide an analysis of potential adverse health effects from 
exposure to chemicals detected in soil and groundwater considering future redevelopment of the 
Site into mixed high-density residential/commercial/industrial, research and development 
laboratories, retail, and recreational open space uses.2 This document calculates estimated risks 
assuming no remedial actions are implemented and considers potential exposures to Site-related 
chemicals post-development. The intent is to provide risk managers a basis for evaluating whether 
action to mitigate potential health risks is warranted to support redevelopment of the Site. The 
results of the assessment will be used to identify the media and chemicals detected at the Site that 
may require further evaluation, risk management, and/or remediation measures with the overall 
goal of long-term protection of human health and the environment.  

1.2 Approach 

This HRA was prepared in general accordance with United States Environmental Protection 
Agency (EPA) and California Environmental Protection Agency (Cal-EPA) guidelines for the 
preparation of risk assessments, as specified in the following documents: 

• Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part 
A) (RAGS; EPA, 1989); and 

• Preliminary Endangerment Assessment Guidance Manual. Cal-EPA, Department of Toxic 
Substances Control (DTSC, 2015). 

These documents were supplemented by additional EPA and Cal-EPA guidance documents 
referenced in Section 9.  

The technical approaches for exposure and toxicity employed in this HRA are based on current 
scientific data and are consistent with regulatory guidelines. The assumptions used in this 

 
2 Brisbane Baylands Development Plans -www.brisbanebaylands.com/plan 
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assessment are conservative based on regulatory agency recommendations. As a result, risk 
calculations presented herein may overestimate actual risks associated with the Site.  

1.3 Document Organization 

The remainder of this report is organized as follows:  

• Section 2, Background, presents a description of the Site and Site setting; 

• Section 3, Data Evaluation and Selection of Chemicals of Potential Concern, presents the 
environmental sampling data from recent Site investigations that serve as the basis for this 
HRA; 

• Section 4, Exposure Assessment, identifies receptors that may be exposed to chemicals in 
environmental media, the exposure pathways, and the route of potential intake; 

• Section 5, Toxicity Assessment, evaluates the toxicity data available for the chemicals 
evaluated in this HRA; 

• Section 6, Risk Characterization, provides quantitative estimates of risk and noncancer hazard 
and compares the estimates to target levels;  

• Section 7, Uncertainties, summarizes the uncertainties inherent in evaluation of risks to human 
health; 

• Section 8, Summary, Conclusions, and Recommendations, presents the summary, conclusions, 
and recommendations of the HRA; and 

• Section 9, References, presents the references that are cited in the preparation of this report. 

HRA tables, figures, and appendices are included at the end of this report.  
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2. BACKGROUND 

This section provides descriptions of the Site and the Site geologic/hydrogeologic setting. 

2.1 Site Description 

OU-2 is approximately 140 acres (Universal Paragon Corporation, Inc. [UPC], 2011) located in 
the southern portion of the former Southern Pacific Transportation Company (SPTC) Brisbane 
Railyard, to the south of Geneva Avenue, east of Bayshore Boulevard, west of the Peninsula 
Corridor Joint Powers Board (Caltrain) railroad tracks, and north of the Ice House Hill (Figures 1 
and 2). This portion of the Site is currently owned by Sunquest Properties, Inc. OU-2 also includes 
properties fronted on Industrial Way, on which two former underground storage tanks (USTs) were 
located. This portion of the Site is currently owned by Brisbane Bayshore Properties. 

SPTC acquired the Brisbane Railyard property in 1896 (Levine-Fricke, 1990) and conducted 
operations on OU-2 from approximately 1907 until 1982 (Lipps, 2013), during which time railroad 
facilities, oil storage tanks, and an area designated as a “disposal site” were constructed. The major 
OU-2 facilities consisted of the following: 

• Machine and Electric Shop – constructed in 1920, this facility was a machine shop and 
mechanical construction shop;3 

• Turntable – constructed in 1908 and retired in 1942, the turntable was used to transfer 
locomotives to the individual servicing stalls within the roundhouse;  

• Roundhouse – constructed in 1908 and still standing, this was a service area for the 
locomotives;  

• Oil Tank – constructed in 1920, this 3-million-gallon aboveground tank stored fuel oil, 
commonly called Bunker C, for boilers used in the steam locomotive operation. The tank was 
dismantled in 1988 and 550,000 gallons of residual oil were recovered and removed for 
disposal; 

• Tank and Boiler Shop – constructed in 1922 and retired in 1963, this shop repaired water tanks 
and boilers for steam locomotives. The building is still standing and is currently used by 
Lazzari Fuel Company, a manufacturer of charcoal briquettes; and 

• Switching Yard – constructed in the early 1900s, the yard consisted of a series of tracks used 
for organizing and building freight trains. It was the largest part of the yard. The Peninsula 
Corridor Joint Powers Board (Caltrain) operates a commuter line, including four active tracks 
with two siding track along the eastern edge of the Site. 

After SPTC’s major railyard operation ceased in 1960, OU-2 was abandoned and most of the 
original structures have been demolished (Burns & McDonnell Engineering Company, Inc. 
[B&M], 2002). Various foundations and building slab outlines are still present. OU-2 includes two 
former UST sites located at 250/350 Industrial Way. These sites were thought to have once been 

 
3 Also identified as the “Machine and Erecting Shop” in historical figures. 
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part of the former railyard and were historically occupied by buildings related to railyard activities 
(Weiss Associates, Inc., 2008). 

2.2 Site Geology/Hydrogeology 

Based on previous investigations conducted by others, the Quaternary sediments beneath the Site 
consist of interlayered beds generally composed of poorly to moderately sorted unconsolidated 
carbonaceous silt and clay. Near the bay, the carbonaceous silt and clay are overlain by the Young 
Bay Mud (YBM) Formation (B&M, 2002). 

Subsurface investigations indicate that the shallow lithology consists of fill materials ranging in 
thickness from approximately 4 to 15 feet. The fill layer is referred to historically as the A-Fill 
Water-Bearing Zone (A-Fill)4 and consists primarily of sand and gravel, with lesser amounts of 
silt, clay, and construction debris placed atop the YBM from the late 1800s to the early 1900s. The 
YBM tends to act as a low permeability aquitard that impedes vertical migration of groundwater 
and contaminants from the A-Fill to the A-Sand zone (also known as the Colma Formation), which 
underlies the YBM (B&M, 2002).  

The water-bearing zones at the Site are the A-Fill, the Colma Formation, and the Merced 
Formation. The YBM constitutes an aquitard that separates the A-Fill from the Colma Formation 
and confines the underlying Colma Formation. A deeper aquitard separates the Colma Formation 
from the Merced Formation and confines the underlying Merced Formation.  

2.3 Groundwater Use 

The water-bearing zones at the Site are the A-Fill Water-Bearing Zone (A-Fill), the Colma 
Formation, and the Merced Formation. An aquitard separates the A-Fill from the Colma Formation 
and confines the underlying Colma Formation. A deeper aquitard separates the Colma Formation 
from the Merced Formation and confines the underlying Merced Formation.  

The A-Fill is characterized by poor water quality because the Site was originally under the saline 
waters of the San Francisco Bay. This zone is primarily recharged by local surface water 
infiltration and the neighboring landfill groundwater and is subject to evapotranspiration. Based 
on these characteristics, the groundwater in this zone is not considered to be a potential municipal 
supply. In May 2019, the San Francisco Regional Water Quality Control Board (SFRWQCB) 
granted a waiver for groundwater within OU-2 as a drinking water source, based on poor water 
quality associated with conductivity and adjacency to impacted groundwater. 

Wells screened in the deeper water-bearing units, the Colma and Merced Formations, do not 
exhibit the poor water quality and yields seen in the A-Fill and; therefore, are considered to be 
potential municipal supplies. These two water-bearing units, which are recharged from below and 
from upgradient sediments to the west, are protected from the poor water quality in the A-Fill by 
very strong upward gradients and the above-mentioned aquitard. 

 
4 The A-Fill is referred to as a “Fill-Water Bearing Zone” in the Schlage OU, UPC OU-SF, UPC OU-SM, and UPC 
OU-2 documents. 
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The City of Brisbane provides the Site and surrounding residences and businesses with public 
water. Water service originates from the Hetch Hetchy Reservoir in the Sierra Nevada Range. 
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3. DATA EVALUATION AND SELECTION OF CHEMICALS OF 
POTENTIAL CONCERN 

Data evaluation identifies the data available for use in an HRA, including the identification of 
chemicals of potential concern (COPCs). 

3.1 Data Evaluation 

The first step is to identify the analytical data set for the HRA. The most comprehensive 
investigation conducted at the Site in terms of number of sampling points and number of chemicals 
analyzed is the recent data gap investigation performed in late 2018. Based on historical land use 
and results from historical investigations, the Site was subdivided into six investigation sub-areas 
or zones consisting of the following: 

• Zone 1 – Former Switching Yard, North; 

• Zone 2 – Former Switching Yard, South; 

• Zone 3 – Former Machine and Electric Shop Area; 

• Zone 4 – Former Turntable/Oil Tank Area; 

• Zone 5 – South Disposal Area; and 

• Zone 6 – Industrial Way. 

Soil samples collected on a 100-foot grid were analyzed for California Assessment Manual 
(CAM)-17 metals. Soil samples collected on the 200-foot grid were also analyzed for the 
following: 

• Volatile organic compounds (VOCs) and total petroleum hydrocarbons (TPH) as gasoline 
(TPH-g), including 1,2,3-trichloropropane and dibromochloropropane; 

• Semi-volatile organic compounds (SVOCs) (i.e., polynuclear aromatic hydrocarbons [PAHs]); 

• TPH as diesel (TPH-d) and as motor oil (TPH-mo); 

• Organochlorine pesticides (OCPs); and 

• Polychlorinated biphenyls (PCBs). 

Grab groundwater samples were collected for the following analyses: 

• VOCs and TPH-g, including 1,2,3-trichloropropane and dibromochloropropane;  

• SVOCs (PAHs);  

• Dissolved CAM-17 metals and hexavalent chromium (CrVI); and 

• TPH-d and TPH-mo. 

The results of the data gap investigation indicate the presence of metals and petroleum 
hydrocarbons in shallow soil at elevated concentrations across certain areas of the Site. 
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Specifically, arsenic and lead were detected in nearly every sampling location across the Site at 
relatively elevated concentrations in shallow soil, likely resulting from the historical application 
of lead arsenate herbicide to the ground surface. Dissolved metals concentrations in groundwater 
were generally low with localized elevated concentrations. 

The highest concentrations of petroleum hydrocarbons, primarily Bunker C oil, in soil and 
groundwater were in Zone 4, the former Oil Tank Area and the former Turntable Area.  

VOCs, OCPs, and PCBs exceeded screening criteria at only a few locations, indicating that impacts 
to soil are localized at the Site. VOC exceedances in groundwater were similarly limited; benzene, 
ethylbenzene, naphthalene, and xylene exceedances were observed primarily in Zone 4, the former 
Oil Tank Area, and chlorinated solvents were detected near the previously identified chlorinated 
VOC impacts.  

In addition to the results collected from the data gap investigation, historical soil sampling data for 
metals, collected by various consultants in 1990, 1997, and 1999, were evaluated in the HRA, as 
metals are not expected to attenuate with time. 

Furthermore, B&M collected a limited amount of soil and groundwater data in August 2006 in an 
area identified as the halogenated volatile organic compound (HVOC) groundwater plume (B&M, 
2007) within OU-2. In the area of the HVOC groundwater plume, referenced as the area of the 
HVOC plume, B&M advanced six borings (C-34 through C-39) to the top of Bay Mud 
(approximately 6-12 feet below ground surface [bgs]). Two soil samples, representing a shallow 
and a deep interval, and two grab groundwater samples, representing a shallow and deep interval, 
were collected from each boring for analysis of VOCs.  

Because the results from the B&M August 2006 investigation indicate localized elevated 
concentrations of HVOCs in soil and groundwater, the data from the 2006 investigation also were 
evaluated in the HRA. A review of the soil sampling depth intervals and boring logs indicate that 
five of the soil samples (shallow soil sample C-38 from 4.5 to 5 feet bgs, and deep soil samples 
C-35 from 5.5 to 6 feet bgs, C-36 from 8 to 8.5 feet bgs, C-37 from 6.5 to 7 feet bgs, and C-38 
from 5.5 to 6 feet bgs) were collected below the water table. Because the samples were saturated, 
the results were not considered representative of soil conditions and were excluded from the HRA. 
However, all remaining soil samples from the 2006 investigation were considered representative 
of unsaturated soil beneath the property and used in the HRA. Because grab groundwater samples 
were collected from the shallow groundwater table and deeper groundwater samples were 
collected from just above the Bay Mud within the same boring, the average concentration between 
the shallow and deep samples was considered representative of groundwater conditions. 

The data described above and used in the HRA were collected and analyzed following procedures 
performed in accordance with EPA methods and met quality assurance/quality control (QA/QC) 
goals for the project. Following guidance provided by EPA in RAGS (EPA, 1989) and Guidance 
for Data Usability in Risk Assessments (EPA, 1992a), except for data qualified as rejected, 
analytical data from the Site were found to be of acceptable quality for use in the HRA. As 
documented in the FS/RAP (Geosyntec, 2019), some of the soil sampling results for antimony and 
thallium were qualified as rejected due to low average recovery results for the matrix spike/matrix 
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spike duplicate. Analytical results qualified as rejected were therefore excluded from the HRA, as 
they were considered unusable for HRA and project decision-making purposes. 

A summary of the analytical results and a figure depicting the boring locations from the August 
2006 investigation are presented in Appendix A-1. Summaries of soil, grab groundwater, and 
groundwater monitoring data are presented in Appendix A-2. Figures 2 and 3 presents the 
locations where soil and groundwater samples have been collected, respectively.  

The dataset from the data gap investigation includes field duplicates, which are usually two 
samples collected simultaneously from the same sampling location. Duplicates are collected as a 
measure of the homogeneity of the medium sampled in a location. For cases where a field duplicate 
sample result is present for the same chemical in a sample, a single representative concentration 
for the sample was selected as follows: 

1. If there was a detection in both samples, the maximum concentration was used;  

2. If there was a detection in one sample but not the other, the detected concentration 
was selected; and 

3. If both samples were below laboratory reporting limits, the highest reporting limit 
was selected. 

Results qualified as estimated ("J" qualified) were used in the HRA. 

3.2 Selection of Chemicals of Potential Concern 

All chemicals detected in at least one soil and groundwater sample were identified as COPCs to 
ensure the inclusion of chemicals that may pose a significant risk to human health. According to 
guidance for naturally-occurring materials, such as metals, an evaluation of background 
concentrations is important to evaluate whether the metals concentrations on the Site are consistent 
with naturally-occurring levels in the area, and whether they should be included in the assessment. 
For example, arsenic is naturally-occurring and commonly found in soil. However, because arsenic 
was detected at concentrations ranging from 0.21 to 1,400 milligrams per kilogram (mg/kg), with 
an arithmetic mean of 38.8 mg/kg (Table 1), exceeding background concentrations found in San 
Francisco Bay Area soil (i.e., 19.1 mg/kg; Lawrence Berkeley National Laboratory, 2009), arsenic 
was selected as a COPC. All other metals detected in at least one soil sample were identified as 
COPCs. Other chemicals detected in at least one soil sample include PAHs, organochloride 
pesticides, PCBs, and VOCs. 

In groundwater, metals, VOCs, and SVOCs detected in at least one sample were selected as 
COPCs. In addition, TPHg, TPHd, and TPHmo were detected in at least one groundwater sample.  

Tables 1 and 2 present the statistical summaries of COPCs in soil and groundwater, respectively, 
excluding the sampling results from the 2007 investigation described above (i.e., a total of seven 
soil samples and six grab groundwater samples). The tables present the number of samples, the 
minimum and maximum detected concentrations, and the frequency of detection.  



  

 

Health Risk Assessment 9 August 2020 
Brisbane Baylands OU-2 

4. EXPOSURE ASSESSMENT 

The objectives of an exposure assessment are to identify receptors (populations) that may be 
exposed to chemicals in environmental media, the exposure pathways, and the route of potential 
intake. The exposure assessment is conducted within the context of a risk-based CSM, where 
chemical sources, potentially impacted media, exposed populations, exposure media, and exposure 
routes and pathways are identified. The HRA CSM, presented in Figure 3, represents the current 
understanding of the sources of COPCs, the means by which they may be released and transported 
within and among media, and the exposure pathways and routes by which they may contact human 
receptors. 

4.1 Potentially Exposed Populations  

To evaluate whether the levels of chemicals present in soil and groundwater at the Site would pose 
a risk to human populations, it is necessary to identify the populations that may potentially be 
exposed to these chemicals and determine the pathways by which the exposures may occur.  

Given that the Site is currently vacant, there are no on-Site receptors under current conditions. 
Future redevelopment of the Site will likely include uses for high-density residents, 
commercial/industrial buildings, research and development laboratories, retail, and recreational 
and open space.5 Based on these possible future uses, potentially exposed populations are a future 
resident, a future worker (inclusive of commercial, industrial, and retail uses), a future construction 
worker, and a future recreational user. Potential exposures to a recreational user are likely to be 
much less frequent than the daily exposure assumed for a future resident or worker. Therefore, a 
future worker and resident were the primary receptors evaluated in the HRA.  

Although potential exposures and health risks to a future worker are generally greater than a 
construction worker due to longer exposure frequencies and exposure durations and any potential 
impacts associated with possible exposures to chemicals in soil and groundwater by a future 
construction worker will be managed under a Site management plan, a future construction worker 
was evaluated. 

A nearby adjacent off-Site worker and resident were also identified as potential receptors assuming 
a theoretical scenario where on-Site soil particles could migrate to off-Site locations via wind 
erosion and dispersion.   

Potential receptors typically evaluated as part of an ecologic risk evaluation include terrestrial, 
avian, and aquatic receptors. However, based on design plans, much of the Site is expected to be 
covered by 5-feet of clean import fill, artificial landscaping, buildings, and/or paved streets and 
parking lots, thereby eliminating the potential for exposure to soil. The presence of the developed 
Site and the lack of natural habitats and supporting vegetation within the immediate vicinity of the 
Site perimeter would limit exposures by terrestrial organisms and avian species to COPCs in soil 
and groundwater. 

 
5 Brisbane Baylands Development Plans -www.brisbanebaylands.com/plan 



  

 

Health Risk Assessment 10 August 2020 
Brisbane Baylands OU-2 

4.2 Potential Exposure Pathways 

Based on the COPC-affected media, points of human contact with Site-related COPCs are soil, 
ambient air, and indoor air.  

Under future conditions, the majority of the Site will likely be paved or covered by buildings and 
structures. The HRA conservatively assumes that the configuration and layout of the planned 
development could be altered and soil outside buildings could be uncovered and left exposed in 
the future. Therefore, in the event the Site configuration is altered, a future worker, resident, or 
construction worker could potentially be exposed to COPCs through incidental ingestion of soil, 
dermal contact with soil, and inhalation of particulates in ambient air.  

Potential exposures may also occur from inhalation of vapors in outdoor and indoor air impacted 
by migration of compounds detected in shallow groundwater. Typically, VOCs are subject to 
dispersion in outdoor air, resulting in higher indoor air concentrations than outdoor air 
concentrations.  

Some chemicals in soil can potentially leach from soil and migrate to groundwater. VOCs and 
metals can move in groundwater, depending on conditions and their physical chemical properties. 
For this HRA, it was assumed that chemicals detected in groundwater could potentially at some 
time migrate off-Site and discharge into surface water of the San Francisco Bay, more than 0.5 
miles to the east, where marine organisms (i.e., water column and benthic organisms) could be 
exposed. Therefore, the HRA addresses COPCs in groundwater and the potential impacts to marine 
aquatic organisms in the San Francisco Bay.  

Groundwater at the Site is not used for domestic or industrial purposes. In 2019, the Water Board 
issued a determination acknowledging that groundwater in the Fill, to a depth of approximately 15 
feet below ground surface, meets exceptions (a) and (c) of State Water Resources Control Board 
Resolution No. 88-63 (i.e., total dissolved solids concentrations and well yield, respectively) and 
is not likely to be used as a source of drinking water [SFRWQCB, 2019a]. 

The City of Brisbane provides the Site and surrounding residences and businesses with public 
water. Water service originates from the Hetch Hetchy Reservoir in the Sierra Nevada Mountains. 
Therefore, potable use of groundwater underlying the Site is considered an incomplete exposure 
pathway as there are no nearby known or planned drinking water wells. Potential exposures by a 
future resident or a future worker to COPCs in shallow groundwater from direct exposures (i.e., 
dermal contact) in a small excavation is extremely unlikely.6 However, potential inhalation 
exposures to volatile chemicals migrating from shallow groundwater into a construction trench, in 
addition to indoor air of future buildings, as described above, are possible. 

Given the characteristics of the COPCs, the potential complete exposure pathways are summarized 
below for a future resident and worker: 

 
6 Direct exposures to shallow groundwater were only evaluated for a future construction worker in the health risk 
assessment for the adjacent Schlage OU (Mactec, 2009); however, potential exposures to groundwater at the Site are 
unlikely because future intrusive activities to the water table likely would require dewatering of trenches or 
excavations, thereby limiting dermal contact with groundwater by future receptors. 
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• Incidental ingestion of soil, dermal contact with soil, and inhalation of particulates or volatiles 
in ambient air. 

• Inhalation of chemicals in groundwater migrating through the soil column and an at-grade 
building foundation into indoor air. 

• Inhalation of volatile COPCs migrating from groundwater into ambient air within a trench.7  

• Inhalation of COPCs in windborne dust generated from soil.  

• Potential leaching of chemicals in soil to groundwater and off-Site transport of COPCs in 
groundwater to the San Francisco Bay. 

4.3 Exposure Quantification 

The following section describes how exposure was quantified for the above exposure scenarios. 
The assumptions and approaches used are consistent with a Reasonable Maximum Exposure 
(RME) approach, in which the RME scenario is defined as the “highest exposure that is reasonably 
expected to occur at the site.”  

Exposure point concentrations (EPCs) are defined as the representative chemical concentrations a 
receptor may contact at an exposure area over the exposure period. The concept is that individuals 
contact the impacted medium (i.e., soil) on a periodic and random basis. Because of the repeated 
and random nature of such contact, human exposure does not occur at a fixed point, but rather at 
a variety of points with equal likelihood that any given point within the exposure area will be the 
contact location on any given day. Thus, the EPCs should be representative of the average 
concentration within the exposure area to which a person would be exposed over the duration of 
the exposure. This assumption is reasonable for a high-density mixed-use scenario, where future 
site users do not have exclusive use of defined limited areas (e.g., backyards).  

EPCs generally are estimated using measured concentrations in environmental media or estimated 
based on fate and transport models. Depending on a number of factors, including the distribution 
of the data, the proportion of the samples reported as non-detect (ND), and the total number of 
samples, several statistical parameters may be used to estimate EPCs. EPA’s supplemental risk 
assessment guidance (EPA, 2002) recommends that EPC estimates should be based on the 95 
percent upper confidence limit (95% UCL) of the mean to estimate an RME scenario. In the event 
that the calculated 95% UCLs exceed the maximum detected value, the maximum value can be 
used as the EPC.  

As discussed in the sections below, because detailed site-specific future plans are not available at 
this time, the estimated 95% UCLs for COPCs in soil and groundwater were used as representative 
EPCs.  

 
7 Inhalation of volatile COPCs migrating from soil vapor into outdoor ambient air is considered less significant than 
in a trench as VOCs are subject to dispersion in outdoor air resulting in lower concentrations.         
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4.3.1 Soil 

As discussed in Section 3, the highest concentrations of petroleum hydrocarbons, primarily Bunker 
C oil, in soil were reported in soil samples collected from Zone 4, the former Oil Tank Area and 
the former Turntable Area. Because the results of petroleum hydrocarbons in soil are higher in 
Zone 4 compared to the rest of the Site, Zone 4 was evaluated as a separate exposure unit. The 
boundaries of Zone 4 represent the areas of the Site where elevated concentrations of chemicals 
were reported in soil. Analytical data collected from locations within Zone 4 were therefore 
separately evaluated from data collected from the remainder of the Site, consisting of Zones 1 
through 3 and Zones 5 and 6. In addition, the concentrations of HVOCs in soil samples collected 
from within the area previously identified as the HVOC plume are significantly higher compared 
to other areas of the Site. Therefore, data collected above the water table from within the area of 
the HVOC plume also was evaluated as a separate exposure unit.  

EPCs for COPCs in soil were estimated using data for samples collected from the ground surface 
to 2 feet bgs. The soil depth interval of 0 to 2 feet bgs represents “potential” surface soil for a 
future resident and worker. Residential exposure to deeper soil in the unsaturated zone (i.e., 0 to 
10 feet bgs) was not evaluated because high-density residential housing will likely be planned and 
residents are not expected to participate in activities that would expose them to soil deeper than 2 
feet bgs, such as planting trees or installing a swimming pool. The same rationale also applies to a 
future worker. Conversely, a future construction worker may be exposed to COPCs in soil from 0 
to 10 feet bgs. Because VOCs in soil were generally not detected at depths between 0 and 2 feet 
bgs, the EPCs for VOCs in soil were conservatively estimated using soil data collected from 0 to 
10 feet bgs (or data collected from the unsaturated zone) to account for the inclusion of more VOCs 
in the estimation of health risks.  

Seven of the PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene) are 
classified as carcinogens. The Office of Environmental Health Hazard Assessment (OEHHA) of 
Cal-EPA has developed potency equivalency factors (PEFs) based on their potential 
carcinogenicity relative to benzo(a)pyrene. Concentrations of the carcinogenic, “benzo(a)pyrene-
like” PAHs in soil were converted to benzo(a)pyrene equivalents (BaP TEQ) by multiplying the 
concentration of each PAH by the appropriate PEF developed by OEHHA and then summing the 
resulting toxicity-weighted concentrations.  

A summary of the EPCs for soil based on either the 95% UCL or the maximum detected 
concentrations for the Site and Zone 4 is presented in Table 3a, along with the basis for choosing 
the EPC; the supporting output files are included in Appendix B. ProUCL will only calculate 
upper concentration limits for datasets with at least three detected values and more than five 
samples. For chemicals with fewer than four detects or less than five samples, the maximum 
sample concentration was used as the EPC. Table 3b presents a summary of the EPCs for soil 
collected from 0 to 10 feet bgs. Table 3c presents a summary of the EPCs (based on either the 
95% UCL or the maximum) for unsaturated soil samples collected from the area of the HVOC 
plume.  
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4.3.2 Groundwater 

EPCs for groundwater across the entire Site were based on either the 95% UCL or the maximum 
detected concentrations and are presented in Table 4a. Because the concentrations of VOCs in 
grab groundwater samples collected within the area of the HVOC plume are higher than samples 
collected across the Site, grab groundwater samples from the area of the HVOC plume also were 
separately evaluated. A summary of the EPCs for the COPCs reported in the areas of the HVOC 
plume are presented in Table 4b. 

4.3.3 Ambient Air in Trench 

The concentrations of VOCs in trench air were estimated using a modified version of the Virginia 
Department of Environmental Quality (VDEQ) model (VDEQ, 2019). This transport process is 
characterized by a “volatilization factor” (VF), which is defined as the volatile chemical 
concentration in outdoor air in a trench divided by the volatile chemical concentration in soil vapor 
estimated from groundwater. Thus, the concentrations of VOCs may be expressed as a function of 
the chemical concentration in soil vapor and the VF. Details of the assessment and chemical-
specific VFs are presented in Appendix C. 

4.3.4 Fugitive Dust Emissions from Soil  

Chemicals detected in soil at the Site may become airborne due to fugitive dust emissions. Non-
volatile compounds (e.g., SVOCs and metals) can adhere to soil particles then become airborne 
due to wind erosion, which could generate dust containing COPCs. Exposure to these chemicals 
may then occur via inhalation of airborne fugitive dust at off-Site locations. Inhalation exposure 
to non-volatile compounds is typically minor in fugitive dust when compared to direct ingestion 
exposure (EPA, 2002b). Nevertheless, a relationship can be estimated between the chemical 
concentration in soil and the corresponding concentration in air (secondary media) attributable 
to fugitive dust emissions from soil. 

Potential exposure to airborne dust is estimated using a particulate emission factor (PEF) that 
relates the concentration of a soil constituent to the concentration of dust particles in air. The PEF 
represents an annual average emission rate based on wind erosion. The PEF equation can be 
found in Section 4.2.3 (Equation 4-5: Derivation of the PEF) of the Supplemental Guidance for 
Developing Soil Screening Levels for Superfund Sites (EPA, 2002b). The emissions part of the 
PEF equation is based on the “unlimited reservoir” model developed to estimate PM10 emissions 
(particulate matter less than 10 micrometers in diameter [PM10]) due to wind erosion (Cowherd 
et al., 1985). 

The PEF was derived using the following equation (EPA, 2002b): 

PEF  = 
Q/C × 3600 

��0.036 × (1 − V) ×  �𝑈𝑈𝑚𝑚 𝑈𝑈𝑡𝑡� �
3

 ×  F𝑥𝑥��
 

Where: 

PEF = particulate emission factor cubic meters per kilogram (m3/kg); 
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Q/C = inverse of mean concentration at center of a 140-acre source (g/m2-s per 
kg/m3); 

V = fraction of vegetative cover (0.5, unitless); 

Um = mean annual wind speed (4.70 m/s, average Site-specific); 

Ut = equivalent threshold value of wind speed at 7 
meters (11.32 m/s, EPA 2002 default) 

Fx =  function dependent on Um/Ut derived using Cowherd et al. 1985 (0.19 
unitless; and 

0.036 = respirable fraction (g/m2-hr). 

 

The dispersion part of the PEF equation includes the dispersion coefficient (Q/C) in units of 
grams per square meter-second per kilogram per cubic meter (g/m2-s per kg/m3). The Q/C term 
was generated using the Industrial Source Complex model and varies depending on the source 
area, city, and climatic zone. This term accounts for the dispersion of particulate matter, once 
emitted, and was estimated using the following equation (EPA, 2002): 

Q/C  =  A × exp[(LnA − B)2 ÷ C] 

Where: 

ASITE = aerial extent of soil impact (35 acres); 

A = constant 13.1994 (EPA, 2002b); 

B = constant 23.6414 (EPA, 2002b); and 

C = constant 283.5307 (EPA, 2002b). 

 

The coefficients A, B, and C are for the San Francisco area and are published in the Supplemental 
Guidance for Developing Soil Screening Levels for Superfund Sites (EPA, 2002). A Q/C value of 
54.77 g/m2-s per kg/m3 was estimated as the inverse of the mean concentration at the center of a 
140-acre source in San Francisco, California (EPA, 2002). The PEF was therefore estimated at 
6.5E108 m3/kg for the off-Site worker and resident potentially exposed to fugitive dusts in air 
transported via wind erosion and dispersion from on-Site soil. 

The assessment to off-Site receptors is overly conservative in that the modeling assumes the 
receptor is located adjacent to the Site. In reality, the off-Site resident and worker are located some 
distance from the Site boundary thereby resulting in lower estimates of exposure. 

Using COPC soil concentrations (Cs) and the estimated PEF, outdoor air concentrations (Ca) were 
estimated using the following equation: 

𝐶𝐶a  =  �
𝐶𝐶𝑠𝑠
𝑃𝑃𝑃𝑃𝑃𝑃�

 

Where: 
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Ca = concentration of COPC in ambient air (mg/m3); 

Cs = concentration of COPC in soil (mg/kg); and 

PEF = particulate emission factor (m3/kg). 

 

4.3.5 Action Level for Airborne PM10 and COCs  

Airborne particles can be classified by their particle diameter and health effects. Large particles 
typically settle out of the air rapidly and pose a limited health risk, but small particles may remain 
in the air for longer time periods and can penetrate deeply into the human respiratory system where 
they can cause harmful health effects. Particles 10 microns or smaller in diameter (PM10) and 
particles 2.5 microns or smaller in diameter (PM2.5) (i.e., respirable particles) pose the greatest 
health risk because they can penetrate deeply into the human respiratory system.  

Appendix D presents Action Levels of respirable particulate matter (PM10) and chemical-specific 
adhered dusts that could be transported from soil to the perimeter of the Site. The "Action Level" 
is intended to reduce the possibility of adverse health impacts to nearby off-site receptors and was 
developed using risk-based procedures that are consistent with EPA guidelines to protect human 
health for intermediate exposures [EPA, 1989]. The lower of either the proposed action level for 
PM10 or the chemical-specific action level based on concentrations reported in soil and 
assumptions regarding exposure is selected as the project-specific action level that would be used 
to assess whether dust mitigation measures are warranted. The results indicate that the Action 
Level for airborne PM10 dust that may be generated during construction activities (i.e., 0.11 mg/m3 
on an 8-hour time-weighted average basis) would be protective of off-site populations. Dust 
generated from on-site operations will be mitigated following Bay Area Air Quality Management 
District guidance. 

4.4 Summary of Exposure Assessment  

In summary, points of potential human contact with Site-related COPCs are soil, ambient air, and 
indoor air. As previously described, chemicals present in groundwater could potentially impact the 
aquatic environment if the chemicals migrate from the Site into the San Francisco Bay or serve as 
a vapor intrusion source to indoor air.  

Based on the characteristics of the COPCs, the receptor and potential complete exposure pathways 
are summarized below: 

Future Worker is assumed to work 8 hours per day, 5 days per week, 250 days per year for 25 
years. Their jobs are assumed to require time spent indoors and outdoors, and access to soil is 
assumed to be possible. Therefore, potential exposures to chemicals in soil are assessed. In 
addition, soil vapor results are used to assess the potential risk of vapor intrusion into indoor air.  

Future Resident is assumed to live on-Site for 350 days per year for 26 years. Residential 
exposure consists of 6 years as a child and 20 years as an adult. Potential exposures to chemicals 
in soil and in soil vapor migrating from the subsurface into indoor air of future buildings are 
assessed.  
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Future Construction Worker is assumed to work 8 hours per day, 5 days per week, 250 days per 
year over a 1-year period. The 1-year period is a default value provided in Cal-EPA DTSC HHRA 
Note 1 (DTSC, 2014), and is generally consistent with estimates of the time period that 
construction will take place. Further, a future construction worker is assumed to work in a trench 
for 1 hour per day (exposure time) for a total of 20 days (exposure frequency) over a 1-year period 
(exposure duration).   

Exposure parameters for a future worker and resident are the same for an off-Site worker and 
resident.  

For the HRA, it was assumed that chemicals detected in groundwater could potentially at some 
time migrate off-Site and discharge into surface water of San Francisco Bay, where marine 
organisms (i.e., water column and benthic organisms) could be exposed. Therefore, the HRA 
addresses COPCs in groundwater and the potential impacts to marine aquatic organisms in San 
Francisco Bay. In addition, volatile COPCs in groundwater have the potential to migrate through 
the soil column and into indoor air of future buildings.   
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5. TOXICITY ASSESSMENT 

The toxicity assessment evaluates the toxicity data available for the COPCs. There are two major 
classifications of toxicants that are evaluated: noncancer threshold toxicants and cancer-causing 
toxicants. Noncancer toxicity factors (reference dose [RfD] and reference concentration [RfC]) 
and cancer toxicity factors (slope factors [SF] and Inhalation Unit Risk factors [IUR]) are used to 
calculate screening levels. The current toxicity values (Table 5) for the COPCs are available from 
the OEHHA Toxicity Criteria Database (OEHHA, 2019) and the EPA Integrated Risk Information 
System (IRIS) (EPA, 2019b), and are used to derive screening levels presented in the following 
sections.  

In cases where the toxicity criteria for noncancer hazards are available from either OEHHA or 
EPA, the more conservative criterion was selected. For example, toxicity criteria from OEHHA 
were used for tetrachloroethene (PCE). This approach is consistent with the approach advocated 
by the DTSC, particularly in its version of the DTSC screening levels (DTSC, 2019), in which the 
noncancer RfCs and carcinogenic IURs are based on the more conservative value of the two 
recommended by OEHHA or EPA. 

TPH constituents detected at the Site consist of petroleum hydrocarbons in the TPHg and TPHd 
ranges. In general, petroleum hydrocarbons are comprised of four major groups: alkanes, alkenes, 
cycloalkanes, and aromatics. Except for several specifically identified aromatic compounds such 
as benzene and certain PAHs, the hydrocarbons typically found in petroleum products are 
considered noncarcinogenic. If present at all, the carcinogenic hydrocarbons typically comprise a 
very small fraction of the mass of most petroleum releases. From a human health-risk standpoint, 
the main chemicals of potential concern in TPH mixtures are the aromatics. These aromatics, such 
as benzene, toluene, ethylbenzene, and xylene (BTEX), have been individually characterized and 
included in this HRA. However, these aromatic compounds represent a very small fraction of the 
hundreds of noncarcinogenic hydrocarbon constituents present in TPHg and TPHd ranges. 

To address this issue, the SFRWQCB recommended toxicity criteria for TPH fractions were used 
to address noncancer hazards posed by petroleum products.  

The traditional RfD approach to the evaluation of chemicals is not applied to inorganic lead 
because lead is typically evaluated using blood lead concentrations, rather than external dose 
(DTSC, 2011). Blood lead concentration is an integrated measure of internal dose, reflecting total 
exposure from Site-related and background sources. The EPA has determined that lead exposure 
can result in neurotoxic and developmental effects at very low concentrations. The primary 
receptors of concern are children, whose nervous systems are undergoing development and who 
also exhibit behavioral tendencies that increase their likelihood of exposure. These effects, which 
may occur at exposures so low that they may be considered to have no threshold, have been 
correlated to blood-lead concentrations. Because there appears to be no clear threshold for 
neurotoxic effects of lead in children, the EPA has not developed noncarcinogenic “safe” exposure 
levels (e.g., RfDs) for lead. Instead, a bio-uptake model, LeadSpread 8 (DTSC, 2011) is used by 
DTSC that relates measured lead concentrations in the environmental media with an estimated 
blood-lead level. For this HRA, OEHHA recommended screening levels of 320 and 80 mg/kg for 
a worker and a resident, respectively are used (OEHHA, 2009). The California Regional Water 
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Quality Control Board, San Francisco Bay (Water Board) recommended Environmental Screening 
Level (ESL; Water Board, 2019) of 160 mg/kg for lead is used for a future construction worker. 
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6. RISK CHARACTERIZATION 

Regulatory agencies have developed screening levels for chemicals in environmental media to 
provide a basis for evaluating environmental conditions at a site. The screening levels are based 
on conservative assumptions regarding human exposures to chemicals in various media. In 
general, screening levels combine current toxicity values with standard exposure factors to 
estimate concentrations in environmental media (e.g., soil) that are protective. If a chemical is 
detected below its screening criteria, and potential exposure at the site of interest is not 
substantially different from the exposure assumptions used in deriving the screening criteria, then 
it is reasonable to conclude that the chemical poses a negligible risk to human health. Conversely, 
the presence of chemicals at concentrations that exceed the corresponding conservative screening 
criteria does not necessarily indicate that adverse health effects will occur, but simply indicates 
that further evaluation or additional investigation of the potential risks may be warranted. Because 
of the conservative assumptions regarding human exposure to chemicals in various media, 
exceeding a screening level would not necessarily indicate an adverse health effect.  

The basis for the screening criteria selected to estimate the risks and hazards associated with 
COPCs in soil and groundwater data are described below. 

6.1 Soil Screening Criteria 

The SFRWQCB screening levels (SLs; SFRWQCB, 2019b) based on direct contact for a 
commercial/industrial worker and resident were used to evaluate soil data. For COPCs that do not 
have a published SL, EPA Regional Screening Levels (RSLs; EPA, 2019a) and DTSC modified 
screening levels (DTSC HERO Note 3, 2019) for industrial and residential land use were used.  

The SLs and RSLs represent the concentration of chemicals in soil associated with a target cancer 
risk level of 1×10-6 or a target non-cancer hazard index (HI) of 1.0. They are based on standard 
estimates of toxicity and exposure scenarios and consider potential exposure to soil via ingestion, 
dermal contact, and inhalation of particulates or volatiles in outdoor ambient air. 

Because arsenic is naturally-occurring and typically is present at concentrations greater than 
risk-based screening levels, it is appropriate to also evaluate the significance of arsenic by 
estimating the incremental risk and hazard from potential exposures to arsenic over 
naturally-occurring background. The incremental excess lifetime cancer risk and noncancer hazard 
is the difference between exposure to arsenic in soil and arsenic as background. For this Site, a 
background concentration of 19 mg/kg has been established for arsenic. Similarly, there are many 
natural sources of PAHs in the environment as PAHs are found in virtually all surface soils in both 
urban and rural areas. As such, the incremental risk and hazard to PAHs, particularly carcinogenic 
PAHs, also are presented. For this Site, a natural-occurring background concentration of 0.9 mg/kg 
is used.  

For TPH, the environmental screening levels (ESLs) for TPHg, TPHd, and TPHmo were used. For 
lead, DTSC screening levels of 320 and 80 mg/kg were used for a future worker and resident, 
respectively (OEHHA, 2009). For the future worker, the screening level is equivalent to a blood 
lead level of 1 microgram per deciliter (μg/dL) in the fetus of an adult worker exposed to lead in 
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soil. Similarly, the residential screening value for inorganic lead corresponds to the soil 
concentration that results in a blood lead level of 1 μg/dL in children at the 90th percentile.  

Because shallow groundwater at the Site is not considered a potential drinking water source, soil 
screening levels for the protection of groundwater were derived using surface water screening 
levels for a marine habitat with an attenuation factor of 100, which has been used at other bayfront 
sites (e.g., Mission Bay, San Francisco International Airport, and East Bay Regional Shoreline 
Park).  

6.2 Groundwater Screening Criteria 

As previously discussed, potable use of groundwater underlying the Site is considered an 
incomplete exposure pathway as there are no nearby known or planned drinking water wells. As 
such, groundwater concentrations were compared to surface water screening levels for a marine 
habitat, primarily ESLs published by the SFRWQCB (Table GW-2; SFRWQCB, 2019b) with an 
attenuation factor of 100 that has been used at other bayfront sites (e.g., Mission Bay, San 
Francisco International Airport, East Bay Shoreline Park). In this analysis, applicable aquatic 
screening criteria are being compared directly to groundwater chemical concentrations from 
locations well removed from a point of potential receptor exposure and without accounting for the 
attenuation that will likely occur as groundwater is discharged into the San Francisco Bay. The 
detected concentrations of constituents in groundwater prior to entering the San Francisco Bay 
likely would be reduced 100-fold or greater due to tidal influence given that the nearest point of 
the property is approximately 0.5 miles from the shoreline. 

The ESLs incorporate screening values from numerous sources, including the Basin Plan 
(SFRWQCB, 2017); the California Toxics Rule (CTR) as promulgated in 40 Code of Federal 
Regulations (CFR) Part 131: Water Quality Standards, Establishment of Numerical Criteria for 
Priority Toxic Pollutants for the State of California (EPA, 1992b); and the California EPA 
technical document, A Compilation of Water Quality Goals (Central Valley Regional Water 
Quality Control Board, 2017). Other sources referenced include EPA's Ecotox Thresholds (EPA, 
1996) and EPA's National Recommended Water Quality Criteria (EPA, 2019c). Certain ESLs for 
surface water in a marine habitat include values protective of fresh water, including drinking water. 
Criteria based on aquatic organism exposure in a marine environment were the primary values 
used, when available. Chronic exposures were used for comparison purposes, when available; 
otherwise, acute exposure values were used. 

In addition, groundwater vapor intrusion screening levels were used to identify risk-driving VOCs 
in groundwater.  

6.3 Risk Characterization 

EPA guidance on protection of human health was used to aid in the interpretation of the results. 
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP; 40 CFR 300) 
indicates that lifetime incremental cancer risks posed by a site should not exceed a range of one in 
one million (1×10-6) to one hundred in one million (1×10-4) and non-carcinogenic chemicals 
should not be present at levels expected to cause adverse health effects (i.e., a hazard quotient 
[HQ] greater than unity, 1).  
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The risk range between 1×10-6 and 1×10-4 is commonly called the “discretionary risk range.” In 
contrast, the background risk of Americans in the general population developing cancer is 
approximately one chance in two (0.5 or 5.0×10-1) for males and one chance in three (0.33 or 
3.3×10-1) for females (American Cancer Society, 2017). Estimates of lifetime excess cancer risk 
of less than one in one-million (1×10-6) are considered de minimis, a risk level that is so low as to 
not warrant any further investigation or analysis (EPA, 1990). Within the state of California, 
Cal-EPA and SFRWQCB generally target the same range for acceptable risks. 

Cancer risks in the 1×10-6 to 1×10-4 range or higher do not necessarily mean that adverse health 
effects will be observed. Current methodology for estimating the carcinogenic potential of 
chemicals is believed to be conservative.  

For non-cancer health effects, hazard quotients were calculated by dividing the EPCs by the 
corresponding non-cancer-based screening levels. For groundwater, concentrations for COPCs 
were compared against SFRWQCB vapor intrusion screening levels for a future resident and a 
future worker. In cases where individual chemicals potentially act on the same organs or result in 
the same health endpoint (e.g., respiratory irritants), potential additive effects may be addressed 
by calculating an HI based on the sum of the HQs. This approach is generally believed to 
overestimate the potential for noncarcinogenic health effects due to simultaneous exposure to 
multiple chemicals because it does not account for different toxic endpoints (EPA, 1989; National 
Research Council, 1988; Risk Commission, 1997; Seed et al., 1995). However, it can be used as a 
screening tool to rapidly identify those exposure scenarios for which exposure to multiple 
chemicals does not pose a noncarcinogenic health risk. As indicated above, an HI of less than or 
equal to 1 indicates acceptable levels of exposure for chemicals having an additive effect.  

Similarly, the theoretical excess lifetime cancer risks are calculated from the EPCs of each COPC 
in soil and groundwater and the corresponding screening level. For carcinogens, the theoretical 
excess lifetime cancer risk was calculated by dividing the measured concentrations in each media 
by the screening level and then multiplying by the target risk level used in the development of the 
screening levels (i.e., one-in-one million or 1×10-6). As with HIs, the estimated excess cancer risks 
for each chemical and exposure route are summed regardless of toxic endpoint to estimate the total 
excess cancer risk for the exposed individual. 

For this HRA, an HI of 1 and excess cancer risk of 1×10-5 are used for a future worker. For a future 
resident, an HI of 1 and excess cancer risk of 1×10-6 are used. These target thresholds are consistent 
with the federal and state criteria described above.  

6.4 Risk Characterization Results 

Cumulative HIs and excess lifetime cancer risks from potential exposures to COPCs in soil for a 
future worker are presented in Tables 6 and 7 for the Site and Zone 4, respectively. Table 8 
presents the cumulative HIs and excess lifetime cancer risks to a future worker from potential 
exposures to COPCs in soil from the area of the HVOC plume. Tables 9 and 10 present the 
cumulative HIs and excess lifetime cancer risks for a future resident based on samples collected 
from the Site and Zone 4, respectively. Table 11 presents the cumulative HIs and excess lifetime 
cancer risks to a future resident from potential exposures to COPCs in soil from the area of the 
HVOC plume. Tables 12 and 13 present the cumulative HIs and excess lifetime cancer risks for a 
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future construction worker based on samples collected from the Site and Zone 4, respectively. 
Table 14 presents the cumulative HIs and excess lifetime cancer risks to a future construction 
worker from potential exposures to COPCs in soil from the area of the HVOC plume.  

Tables 15 through 18 present the cumulative HIs and excess lifetime cancer risks for a future off-
site worker and resident from possible inhalation exposures of fugitive dusts. Tables 19a and 19b 
presents a comparison of groundwater concentrations to vapor intrusion screening levels. Tables 
20a and 20b presents the cumulative HIs and excess lifetime cancer risks from possible inhalation 
exposures of volatile COPCs in groundwater migrating into a trench for a future construction 
worker. Finally, Tables 21a and 21b presents a comparison of groundwater concentrations to 
screening levels that are protective of aquatic receptors.  

6.4.1 Future Worker 

For a future worker, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in 
soil from 0 to 2 feet bgs are 17 and 2×10-4, respectively. Arsenic and lead are the primary risk-
driving COPCs. Lead is a risk-driving COPC in soil as the estimated 95% UCL of 1,112 mg/kg 
exceeds the worker screening level of 320 mg/kg. The HQs and cancer risks for all other COPCs 
are less than 1 and 1×10-6, respectively. 

For arsenic, the estimated noncancer HQ and excess lifetime cancer risk are 16 and 2×10-4, 
respectively. The estimated background noncancer hazard quotient and excess lifetime cancer risk 
to arsenic are 5.3 and 6×10-5, respectively. Based on these estimates, the incremental noncancer 
hazard and excess lifetime cancer risk is the difference between baseline and background. The 
incremental noncancer hazard and excess lifetime cancer risk to arsenic in soil are 11 and 1×10-4, 
respectively. The results of the assessment indicate that the incremental increase in risk over 
background is approximately two times higher than baseline. 

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil 
from 0 to 2 feet bgs are 7.3 and 4×10-5, respectively. Lead and TPHd are the primary risk-driving 
COPCs. The estimated 95% UCL for arsenic is 12.6 mg/kg and below naturally-occurring 
background. Without arsenic as a COPC in soil, the cumulative HI and cancer risk are 3.7 and 
3×10-6, respectively. Except for an HQ of 3.4 for TPHd, the HQs and cancer risks for all other 
COPCs are 1 and 1×10-6 or less, respectively. Lead is a risk-driving COPC in soil as the estimated 
95% UCL of 541 mg/kg exceeds the worker screening level of 320 mg/kg.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer risk 
from COPCs in soil from 0 to 10 feet bgs based on the maximum concentrations are 64 and 2×10-3, 
respectively. PCE is the primary risk-driving COPC. Other COPCs contributing to the cumulative 
risk and HI are cis-1,2-dichloroethene and trichloroethene (TCE). 

For volatile COPCs in groundwater potentially migrating from the top of the water table into the 
indoor air of occupied buildings, vinyl chloride is the primary risk-driving COPC. Within the 
HVOC plume, cis-1,2-dichloroethene, PCE, trans-1,2-dichloroethene, TCE, and vinyl chloride are 
the risk-driving COPCs as the EPCs exceed commercial/industrial screening levels. 
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6.4.2 Future Resident 

For a future resident, in the absence of any remediation or mitigation efforts, the baseline 
cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 2 feet bgs 
are 230 and 9×10-4, respectively. Arsenic, lead, and TPHd are the risk-driving COPCs. Lead is a 
risk-driving COPC in soil, as the estimated 95% UCL of 1,112 mg/kg exceeds the residential 
screening level of 80 mg/kg. The HQ for TPHd is 1.4. 

For arsenic, the estimated noncancer HQ and excess lifetime cancer risk are 220 and 9×10-4, 
respectively. The estimated background noncancer HQ and excess lifetime cancer risk to arsenic 
are 73 and 3×10-4, respectively. The incremental noncancer hazard and excess lifetime cancer risk 
to arsenic in soil are 150 and 6×10-4, respectively. The incremental increase in risk for arsenic over 
background is approximately two times higher than baseline. Similarly, while the estimated cancer 
risk to BaP TEQ is 6×10-6, the 95% UCL of 0.61 mg/kg is lower than the background concentration 
of 0.9 mg/kg.  

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil 
from 0 to 2 feet bgs are 69 and 2×10-4, respectively. Lead and TPHd are the primary risk-driving 
COPCs. Lead is a risk-driving COPC in soil as the estimated 95% UCL of 541 mg/kg exceeds the 
residential screening level of 80 mg/kg. The HQ for TPHd is 16. The estimated 95% UCL for 
arsenic is 12.6 mg/kg and below naturally-occurring background. The HQs and cancer risks for all 
other COPCs are less than 1 and 1×10-6, respectively. While the estimated cancer risk to BaP TEQ 
is 6×10-6, the 95% UCL of 0.6 mg/kg is lower than the background concentration of 0.9 mg/kg.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer risk 
from COPCs in soil from 0 to 10 feet bgs are 290 and 9×10-3, respectively. PCE is the primary 
risk-driving COPC. Other COPCs contributing to the cumulative risk and HI are cis-1,2-
dichloroethene, TCE, and vinyl chloride. 

For volatile COPCs in groundwater potentially migrating from top of the water table into indoor 
air of structures, benzene and vinyl chloride exceed residential screening levels. Within the HVOC 
plume, cis-1,2-dichloroethene, ethylbenzene, PCE, trans-1,2-dichloroethene, TCE, and vinyl 
chloride exceed residential screening levels. 

6.4.3 Future Construction Worker 

For a future construction worker, without any site remediation or mitigation, the cumulative HI 
and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 10 feet bgs are 58 and 
3×10-5, respectively. Arsenic and lead are the primary risk-driving COPCs. For arsenic, the 
estimated noncancer HQ and excess lifetime cancer risk are 54 and 3×10-5, respectively. The 
estimated background noncancer hazard quotient and excess lifetime cancer risk to arsenic are 19 
and 9×10-6, respectively. Lead is a risk-driving COPC in soil as the estimated 95% UCL of 1,320 
mg/kg exceeds the worker screening level of 160 mg/kg. The HQs and cancer risks for all other 
COPCs are less than 1 and 1×10-6, respectively. 

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil 
from 0 to 10 feet bgs are 67 and 3×10-5, respectively. Arsenic, lead and TPHd are the risk-driving 
COPCs. The HQs and cancer risks for all other COPCs are 1 and 1×10-6 or less, respectively.  
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Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer risk 
from COPCs in soil from 0 to 10 feet bgs are 88 and 3×10-4, respectively. PCE is the primary risk-
driving COPC. Other COPCs contributing to the cumulative risk and HI are cis-1,2-dichloroethene 
and TCE. 

For volatile COPCs potentially migrating from fill groundwater into trench air, without any site 
remediation or mitigation, the cumulative HI and cumulative excess lifetime cancer risk are 0.3 
and 4×10-8, respectively. Within the area of the HVOC plume, the cumulative HI and cumulative 
excess lifetime cancer risk are 69 and 2×10-4, respectively. Cis-1,2-dichlroethene, PCE, TCE, and 
vinyl chloride are the risk-driving COPCs.  

6.4.4 Off-Site Worker and Resident 

For potential exposures to air via fugitive dusts from 0 to 2 feet bgs at the Site, the cancer risk and 
noncancer hazard estimates for an off-Site worker and resident are below (safer than) the 
noncancer hazard index of 1 and cancer risk level of 1×10-6. 

In addition, action levels were estimated for PM10 and COPCs in dust to reduce the possibility of 
adverse health impacts to nearby off-site receptors. As indicated in Appendix D, maintaining 
respirable particulates below the PM10 action level (0.11 mg/m3) will ensure that both PM10 
emissions and COPC dust particulates from the project will not reasonably cause the 24-hour time 
weighted average (TWA) for PM10 or the risk-based concentrations to be exceeded.  

6.4.5 Groundwater Impacts to Aquatic Receptors 

Analytical results that were considered representative of COPCs flowing from the Site to off-Site 
areas, including the San Francisco Bay, were evaluated. According to EPA’s Office of Water, 
concentrations of dissolved metals, rather than total metals, are used to set and measure compliance 
with water quality standards because dissolved metal concentrations more closely approximate the 
bioavailable fraction of metals in the water column (EPA, 1996).  

Because grab groundwater sampling may result in turbid samples (i.e., turbidity refers to the 
presence of suspended particles in the sample), sample turbidity can cause bias as a result of the 
adsorption of chemicals onto, or the release of chemicals from, the surface of particles in the 
sample (Yeskis and Zavala, 2002). Sample collection practices that induce artificially high levels 
of turbidity have been shown to have the greatest negative impacts on sample quality (Puls and 
Powell, 1992). The goal is to consider groundwater data that are representative of existing 
conditions that could potentially affect San Francisco Bay.  

The potential for COPCs in groundwater to pose a risk to aquatic organisms in the San Francisco 
Bay was evaluated by comparing representative dissolved-phase groundwater data to published 
environmental screening levels for aquatic receptors to assess the potential adverse impacts on the 
marine habitat. For COPCs in groundwater, the comparison of groundwater concentrations to 
surface water criteria is provided for screening-level purposes, and actual surface water 
concentrations would likely be significantly less due to surface water (i.e., San Francisco Bay) –
groundwater interactions in the tidal zone. This method of evaluating chemicals also should be 
considered very conservative because it does not consider the potential dilution of groundwater 
from the Site as it enters the San Francisco Bay. In addition, the criteria used in this evaluation 
assume that the aquatic organisms are living in the water being evaluated. In this analysis, 
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applicable aquatic screening criteria are being compared directly to groundwater chemical 
concentrations from locations well removed from a point of potential receptor exposure and 
without accounting for the attenuation that will likely occur as groundwater is discharged into the 
San Francisco Bay. Therefore, exceedance of these levels in groundwater is not necessarily 
indicative of a significant risk to aquatic organisms in the San Francisco Bay. 

The chronic aquatic criteria used in this screening evaluation are considered conservative. The 
detected concentrations of constituents in groundwater prior to entering the San Francisco Bay 
likely would be reduced 100-fold or greater due to tidal influence and dilution/adsorption given 
that the nearest point of the property is approximately 0.5 miles from the shoreline. Based on an 
attenuation factor of 100 that has been used at other bayfront sites (e.g., Mission Bay, San 
Francisco International Airport, East Bay Shoreline Park), the estimated EPCs for all groundwater 
COPCs are below applicable screening criteria (Table 17a). Based on a comparison of 
groundwater concentrations within the area of the HVOC plume to aquatic screening criteria, PCE 
was detected above the aquatic screening criterion with an attenuation factor of 100 at one location 
(C-36; Table 17b). Because elevated concentrations of PCE in groundwater appear to be localized, 
PCE is not expected to be a risk-driving COPC to aquatic receptors.  

In summary, concentrations of chemicals detected in groundwater across the entire Site prior to 
entering the San Francisco Bay would be reduced 100-fold or greater based on the distance from 
the Site perimeter to the San Francisco Bay and the dilution of groundwater as it enters the San 
Francisco Bay. Based on an attenuation factor of 100 that has been applied at other bayfront sites, 
the estimated EPCs for all chemicals from the Site, except for PCE within the area of the HVOC 
plume, are below applicable screening criteria. Because elevated concentrations of PCE in 
groundwater appear to be localized within a limited area of the Site, PCE is not expected to be a 
risk-driving COPC to aquatic receptors.  
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7. UNCERTAINTIES 

As in any risk assessment, the estimates of risk have many associated uncertainties. The procedures 
used result in conditional estimates of risk that incorporate assumptions concerning chemical 
toxicity, human exposure, and unavoidable uncertainties. As a result, the risk estimates presented 
herein have associated uncertainties reflecting the limitations in Site concentrations, exposure 
assumptions, and chemical toxicity.  

 

The assumed exposure durations represent upper-bound estimates of the total amount of time that 
an individual may be in one location. For example, the soil screening levels assume the receptor 
is at the same residential and work location for the entire duration of the exposure period. 

Further, it is assumed that under future scenarios, direct contact with exposed soil is potentially 
complete. However, under a typical commercial or high-density residential land use scenarios, 
much of the soil will be covered with asphalt pavement or buildings, thereby limiting any 
exposures.  

Uncertainty in the toxicity assessment arises for those chemicals which rely on animal studies as 
the basis for determining the appropriate toxicity value for effects on humans. Toxicity values 
typically assume that adverse effects observed in animal toxicity experiments would also be 
observed in humans. Toxicity values are typically developed using conservative uncertainty 
factors, which result in an overestimation of risk.  

It is assumed that the total risk associated with exposure to multiple COPCs is equal to the sum of 
the individual risks for each chemical (i.e., the risks are additive). Other possible interactions 
include synergism, where the total risk is higher than the sum of the individual risks, and 
antagonism, where the total risk is lower than the sum of the individual risks. Relatively little data 
are available regarding potential chemical interactions after environmental exposure to chemical 
mixtures. Some studies have been carried out in rodents given simultaneous doses of multiple 
chemicals. The results of these studies indicated that no interactive effects were observed for 
mixtures of chemicals affecting different target organs (i.e., each chemical acted independently), 
whereas antagonism was observed for mixtures of chemicals affecting the same target organ, but 
by different mechanisms (Risk Commission, 1997). 

In summary, because this risk evaluation contains multiple sources of uncertainty, simplifying 
assumptions were made so that potential health risks can be estimated quantitatively. The exact 
amount of uncertainty cannot be quantified, and the HRA is intended to overestimate rather than 
underestimate probable risk.  
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8. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Geosyntec conducted an HRA to evaluate potential adverse health effects as a result of potential 
exposure to chemicals in soil and groundwater. Potential noncarcinogenic HIs and theoretical 
excess lifetime cancer risks were estimated quantitatively for a future worker and a future resident. 
Given the distribution of chemicals detected in soil, separate exposure areas were evaluated and 
include: i) all areas of the Site excluding Zone 4; and ii) Zone 4. The results of the HRA are 
described below. 

8.1 HRA Summary 

• For a future worker, in the absence of any remediation or mitigation efforts, the cumulative HI 
and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 2 feet bgs are 17 and 
2×10-4, respectively. Arsenic and lead are the risk-driving COPCs. The HQs and cancer risks 
for all other COPCs are less than 1 and 1×10-6, respectively. For arsenic, the estimated 
noncancer HQ and excess lifetime cancer risk are 16 and 2×10-4, respectively. However, the 
estimated background noncancer HQ and excess lifetime cancer risk to arsenic are 5.3 and 
6×10-5, respectively. Based on these estimates, the incremental noncancer hazard and excess 
lifetime cancer risk is the difference between baseline and background. The incremental 
noncancer hazard and excess lifetime cancer risk to arsenic in soil are 11 and 1×10-4, 
respectively. The results of the assessment indicate that the incremental increase in risk over 
background is approximately two times higher than baseline. 

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in 
soil from 0 to 2 feet bgs are 7.3 and 4×10-5, respectively. Lead and TPHd are the risk-driving 
COPCs. The estimated 95% UCL for arsenic is 12.6 mg/kg and below naturally-occurring 
background. Without arsenic as a COPC in soil, the cumulative HI and cancer risk are 3.7 and 
3×10-6, respectively.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in soil from 0 to 10 feet bgs are 64 and 2×10-3, respectively. PCE is the 
primary risk-driving COPC. Other COPCs contributing to the cumulative risk and HI are cis-
1,2-dichloroethene TCE, and vinyl chloride. 

For volatile COPCs in groundwater potentially migrating from top of the water table into 
indoor air of future structures, vinyl chloride is the primary risk-driving COPC. Within the 
HVOC plume, cis-1,2-dichloroethene, ethylbenzene, PCE, trans-1,2-dichloroethene, TCE, and 
vinyl chloride exceed commercial/industrial screening levels. 

• For a future resident, in the absence of any remediation or mitigation efforts, the baseline 
cumulative HI and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 2 feet 
bgs are 230 and 9×10-4, respectively. Arsenic, lead, and TPHd are the risk-driving COPCs. For 
arsenic, the estimated noncancer HQ and excess lifetime cancer risk are 220 and 9×10-4, 
respectively. The estimated background noncancer HQ and excess lifetime cancer risk to 
arsenic are 73 and 3×10-4, respectively. The incremental noncancer hazard and excess lifetime 
cancer risk to arsenic in soil are 150 and 6×10-4, respectively. The incremental increase in risk 
for arsenic over background is approximately two times higher than baseline. Similarly, while 
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the estimated cancer risk to BaP TEQ is 6×10-6, the 95% UCL of 0.61 mg/kg is lower than the 
background concentration of 0.9 mg/kg.  

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in 
soil from 0 to 2 feet bgs are 69 and 2×10-4, respectively. Lead and TPHd are the risk-driving 
COPCs. The estimated 95% UCL for arsenic is 12.6 mg/kg and below naturally-occurring 
background. Without arsenic as a COPC, the cumulative excess lifetime cancer risk from 
COPCs in soil are 20 and 3×10-5, respectively. The HQs and cancer risks for all other COPCs 
are less than 1 and 1×10-6, respectively.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in soil from 0 to 10 feet bgs are 290 and 9×10-3, respectively. PCE is the 
primary risk-driving COPC. Other COPCs contributing to the cumulative risk and HI are cis-
1,2-dichloroethene, TCE, and vinyl chloride. 

For volatile COPCs in groundwater potentially migrating from top of the water table into 
indoor air of future structures, benzene and vinyl chloride exceed residential screening levels. 
Within the HVOC plume, cis-1,2-dichloroethene, ethylbenzene, PCE, trans-1,2-
dichloroethene, TCE, and vinyl chloride exceed residential screening levels. 

• For a future construction worker, without any site remediation or mitigation, the cumulative 
HI and cumulative excess lifetime cancer risk from COPCs in soil from 0 to 10 feet bgs are 58 
and 3×10-5, respectively. Arsenic and lead are the primary risk-driving COPCs. For arsenic, 
the estimated noncancer HQ and excess lifetime cancer risk are 54 and 3×10-5, respectively. 
The estimated background noncancer hazard quotient and excess lifetime cancer risk to arsenic 
are 19 and 9×10-6, respectively. The HQs and cancer risks for all other COPCs are less than 1 
and 1×10-6, respectively. 

Within Zone 4, the cumulative HI and cumulative excess lifetime cancer risk from COPCs in 
soil from 0 to 10 feet bgs are 79 and 3×10-5, respectively. Arsenic, lead and TPHd are the risk-
driving COPCs. The HQs and cancer risks for all other COPCs are 1 and 1×10-6 or less, 
respectively.  

Within the area of the HVOC plume, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in soil from 0 to 10 feet bgs based on the maximum concentrations are 88 
and 3×10-4, respectively. PCE is the primary risk-driving COPC. Other COPCs contributing to 
the cumulative risk and HI are cis-1,2-dichloroethene and TCE. 

For volatile COPCs potentially migrating from groundwater into trench air, without any site 
remediation or mitigation, the cumulative HI and cumulative excess lifetime cancer risk are 
0.3 and 4×10-8, respectively. Within the area of the HVOC plume, the cumulative HI and 
cumulative excess lifetime cancer risk are 69 and 2×10-4, respectively; cis-1,2-dichloroethene, 
PCE, TCE, and vinyl chloride are the risk-driving COPCs. 

For an off-Site worker and resident, the cumulative HI and cumulative excess lifetime cancer 
risk from COPCs in soil from 0 to 2 feet bgs migrating into air as fugitive dust are less than 1 
and 1×10-6, respectively. In addition, action levels were estimated assuming short-term 
exposures to airborne particles 10 microns or smaller in diameter (PM10) or COPC adhered 
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dust that may be present in air along the perimeter of the Site. The results of the analysis 
indicate that the project respirable action level for PM10 can be used to limit concentrations of 
non-volatile risk-based COPCs as well as PM10. Maintaining respirable particulates below the 
PM10 action level will ensure that both PM10 emissions and risk-based COPC dust 
particulates will not reasonably result in unacceptable exposures. 

• Groundwater concentrations were compared to surface water screening levels for a marine 
habitat. Potential exposures to aquatic receptors from COPCs in groundwater are not expected 
to pose a significant risk to aquatic organisms because the shoreline of the San Francisco Bay 
is located approximately 0.5 miles east of the Site and attenuation (e.g., adsorption) and 
dilution are expected to occur. Surface water screening levels for a marine habitat used in the 
analysis do not consider dilution and/or attenuation of groundwater upon discharge to surface 
water. The detected concentrations of dissolved constituents in groundwater at the Site prior 
to entering the San Francisco Bay would likely be reduced 100-fold or greater due to factors 
such as adsorption of dissolved constituents to soil and dilution effects from tidal influence. 
Based on an attenuation factor of 100 that has been used at other bayfront sites (e.g., Mission 
Bay, San Francisco International Airport, and East Bay Regional Shoreline Park), the estimated 
95% UCL of the mean for chemicals in shallow groundwater are below surface water screening 
levels for a marine habitat.  

A comparison of groundwater concentrations within the area of the HVOC plume to aquatic 
screening criteria indicate that PCE was detected above the aquatic screening criterion with an 
attenuation factor of 100 at only one location. The elevated concentration of PCE in 
groundwater appears to be localized and PCE is not expected to be a risk-driving COPC to 
aquatic receptors as a single measurement of a chemical is not representative of the 
concentration to which an individual organism would be exposed across the entire Site. 

Based on the analysis, COPCs in groundwater are not expected to pose a significant risk to 
aquatic organisms as a result of shallow groundwater potentially migrating from the Site to the 
San Francisco Bay. Action is not warranted for groundwater to be protective of aquatic 
receptors. 

8.2 Conclusions and Recommendations 

Under the assumptions and conditions presented in the HRA, COPCs in soil may pose a theoretical 
risk and noncancer hazard to a future worker and resident if the Site conditions were not remediated 
or mitigated. The primary risk driving COPCs in soil are as follows:  

• Within areas of the Site excluding Zone 4, the risk-driving COPCs are arsenic and lead for a 
future worker and construction worker; for a future resident, the risk-driving COPCs are 
arsenic, lead, and TPHd.  

• Within Zone 4, the risk-driving COPCs are lead and TPHd for both a future worker and a future 
resident. Arsenic, lead, and TPHd are risk-driving COPCs for a future construction worker.  

• Within the area of the HVOC plume, PCE is the primary risk-driving COPC with contributions 
from cis-1,2-dichloroethene, TCE, and vinyl chloride for both a future worker and resident. 
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PCE, cis-1,2-dichloroethene, and TCE are the risk-driving COPCs for a future construction 
worker.  

Further action to remediate or mitigate potential exposure to these risk-driving COPCs in soil is 
appropriate. 

In fill groundwater and the potential for vapor intrusion, the risk-driving COPCs are vinyl chloride 
for a future worker and benzene and vinyl chloride for a future resident. Within the area of the 
HVOC plume, PCE and TCE are the primary risk-driving COPCs in groundwater based on the 
potential for vapor intrusion with contributions from cis-1,2-dichloroethene, trans-1,2-
dichloroethene, and vinyl chloride. Further action to assess the potential for vapor intrusion from 
groundwater for these volatile VOCs appears warranted. For VOCs in fill groundwater potentially 
migrating into a construction trench, no mitigation measures or engineering controls are warranted. 
However, within the area of the HVOC plume, further assessment appears warranted as cis,1,2-
dichloroethene, PCE, TCE, and vinyl chloride in groundwater are the risk-driving COPCs based 
on the potential for migrations into a construction trench.   

The conclusions of this risk assessment are based on the information available at the time the risk 
assessment was conducted. As new information becomes available, the assumptions and 
conclusions should be reevaluated. 
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TABLES 



No. of 
Samples

No. of 
Detections

No. of
Non-Detects

Frequency of 
Detection

Min Detected 
Conc.

Mean 
Detected 

Conc.

Max Detected 
Conc.

Minimum 
Detection 

Limit2

Maximum 
Detection  

Limit2

Antimony 1245 1071 174 86% 0.22 16.64 4300 0.17 120
Arsenic 1251 1220 31 98% 0.21 38.84 1400 0.2 15
Barium 1250 1250 0 100% 5.7 246.33 23,000 0 0
Beryllium 1243 811 432 65% 0.075 0.567 120 0.029 2.9
Cadmium 1249 1097 152 88% 0.03 1.62 66 0.025 2.5
Chromium 1244 1244 0 100% 1.7 66.28 8,700 0 0
Cobalt 1243 1239 4 100% 0.58 14.49 4400 2.5 20
Copper 1251 1251 0 100% 4.5 497.08 120,000 0 0
Lead 1251 1250 1 100% 0.39 942.66 28,000 1 1
Mercury 1244 1202 42 97% 0.0022 0.58 22 0.0024 0.1
Molybdenum 1246 841 405 67% 0.14 2.10 250 0.13 10
Nickel 1243 1243 0 100% 1.7 54.25 3400 0 0
Selenium 1243 667 576 54% 0.27 2.02 39 0.1 220
Silver 1247 512 735 41% 0.11 2.45 40 0.045 73
Thallium 1109 178 931 16% 0.33 1.67 32 0.13 210
Vanadium 1243 1243 0 100% 1.6 89.6 45000 0 0
Zinc 1251 1251 0 100% 10 598.2 18,000 0 0

1,1,1,2-Tetrachloroethane 343 0 343 0% 0 0 0 0.36 1200
1,1,1-Trichloroethane 343 1 342 0% 120 120 120 0.18 600
1,1,2,2-Tetrachloroethane 343 0 343 0% 0 0 0 0.36 600
1,1,2-Trichloro-1,2,2-
trifluoroethane 343 1 342 0% 7.5 7.5 7.5 1.8 2400

1,1,2-Trichloroethane 343 0 343 0% 0 0 0 0.18 600
1,1-Dichloroethane 343 1 342 0% 120 120 120 0.18 600
1,1-Dichloroethene 343 0 343 0% 0 0 0 0.18 1200
1,1-Dichloropropene 343 0 343 0% 0 0 0 0.18 600
1,2,3-Trichlorobenzene 343 0 343 0% 0 0 0 0.36 1200
1,2,3-Trichloropropane 343 0 343 0% 0 0 0 0.36 1200
1,2,4-Trichlorobenzene 343 0 343 0% 0 0 0 0.36 1200
1,2,4-Trimethylbenzene 343 9 334 3% 2.9 2649.8 11000 0.36 270
1,2-Dibromo-3-chloropropane 343 0 343 0% 0 0 0 0.72 1200
1,2-Dibromoethane 343 0 343 0% 0 0 0 0.18 600
1,2-Dichlorobenzene 343 0 343 0% 0 0 0 0.18 600
1,2-Dichloroethane 343 0 343 0% 0 0 0 0.18 600
1,2-Dichloropropane 343 0 343 0% 0 0 0 0.18 600
1,3,5-Trimethylbenzene 343 9 334 3% 1 1026.9 6000 0.36 270
1,3-Dichlorobenzene 343 0 343 0% 0 0 0 0.18 600
1,3-Dichloropropane 343 0 343 0% 0 0 0 0.18 600
1,4-Dichlorobenzene 343 0 343 0% 0 0 0 0.18 600
2,2-Dichloropropane 343 0 343 0% 0 0 0 0.36 1200
2-Butanone 344 32 312 9% 4.2 19.60 77 2.1 6000
2-Chlorotoluene 343 0 343 0% 0 0 0 0.36 1200
2-Hexanone 343 0 343 0% 0 0 0 1.8 6000
4-Chlorotoluene 343 0 343 0% 0 0 0 0.36 600
4-Isopropyltoluene 343 11 332 3% 0.44 548.4 2100 0.18 270
4-Methyl-2-pentanone 342 1 341 0% 4000 4000 4000 0.9 2400

Analyte

Metals (milligrams per kilogram - mg/kg)

Volatile Organic Compounds (VOCs - micrograms per kilogram - µg/kg)
and Total Petroleum Hydrocarbons as Gasoline (milligrams per kilogram - mg/kg)

TABLE 1
SUMMARY STATISTICS OF CHEMICALS IN SOIL SAMPLES1

Brisbane Baylands OU-2
Brisbane, California
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Benzene 343 25 318 7% 0.35 115.1 2300 0.18 600
Bromobenzene 343 0 343 0% 0 0 0 0.36 1200
Bromochloromethane 343 0 343 0% 0 0 0 0.36 1200
Bromodichloromethane 343 0 343 0% 0 0 0 0.18 600
Bromoform 343 0 343 0% 0 0 0 0.36 1200
Bromomethane 343 0 343 0% 0 0 0 0.36 1200
Carbon disulfide 343 12 331 3% 1.1 19.27 210 0.36 1500
Carbon tetrachloride 343 0 343 0% 0 0 0 0.18 1200
Chlorobenzene 343 0 343 0% 0 0 0 0.18 600
Chloroethane 343 1 342 0% 260 260 260 0.36 1200
Chloroform 343 1 342 0% 1.4 1.4 1.4 0.18 600
Chloromethane 343 0 343 0% 0 0 0 0.36 1200
cis-1,2-Dichloroethene 343 3 340 1% 0.27 180.34 540 0.18 600
cis-1,3-Dichloropropene 343 0 343 0% 0 0 0 0.18 600
Dibromochloromethane 343 0 343 0% 0 0 0 0.18 600
Dibromomethane 343 0 343 0% 0 0 0 0.18 600
Dichlorodifluoromethane 343 0 343 0% 0 0 0 0.36 1200
Ethylbenzene 343 10 333 3% 0.91 226.30 730 0.18 270
Hexachlorobutadiene 342 0 342 0% 0 0 0 0.36 1200
Isopropylbenzene 343 12 331 3% 0.77 440.0 2300 0.18 270
Methylene Chloride 344 0 344 0% 0 0 0 1.8 6000
Methyl-tert-butyl ether (MTBE) 343 3 340 1% 0.82 1.47 2.4 0.36 1200
Naphthalene 343 16 327 5% 0.87 1105.7 7400 0.36 540
n-Butylbenzene 343 10 333 3% 0.9 730.45 3800 0.36 540
n-Propylbenzene 343 11 332 3% 0.66 468.6 2100 0.18 270
sec-Butylbenzene 343 7 336 2% 67 562.43 1600 0.36 270
Styrene 344 0 344 0% 0 0 0 0.18 600
tert-Butylbenzene 343 1 342 0% 1100 1100 1100 0.36 1200
Tetrachloroethene (PCE) 343 9 334 3% 0.45 3.05 11 0.18 600
Toluene 343 31 312 9% 0.33 204.8 4200 0.18 600
trans-1,2-Dichloroethene 343 0 343 0% 0 0 0 0.18 600
trans-1,3-Dichloropropene 343 0 343 0% 0 0 0 0.18 600
Trichloroethene (TCE) 343 5 338 1% 0.43 21.53 100 0.18 600
Trichlorofluoromethane 342 0 342 0% 0 0 0 0.36 1200
Vinyl Acetate 340 0 340 0% 0 0 0 1.4 3000
Vinyl Chloride 342 1 341 0% 0.81 0.81 0.81 0.36 1200
Xylenes, Total 343 11 332 3% 1.3 1938.8 7600 0.47 540
TPH-Gasoline (C4-C12) 344 51 293 15% 0.058 131.7 2400 0.04 0.14

2-Methylnaphthalene 330 167 163 51% 4.6 999.9 76,000 3.9 4,700
Acenaphthene 330 81 249 25% 2.7 620.5 25,000 2.6 2,700
Acenaphthylene 330 157 173 48% 2.3 134.7 6,200 2.3 2,300
Anthracene 330 224 106 68% 2 374.7 32,000 1.9 980
Benzo(a)anthracene 330 238 92 72% 1.6 314.9 19,000 1.4 730
Benzo(a)pyrene 329 294 35 89% 1.9 298.4 14,000 1.8 930
Benzo(b)fluoranthene 330 304 26 92% 2.2 317.0 13,000 2 1,000
Benzo(g,h,i)perylene 330 228 102 69% 4.1 157.6 3,900 3.9 8,600

Polynuclear Aromatic Hydrocarbons (micrograms per kilogram - µg/kg) and 
Total Petroleum Hydrocarbons as Diesel (milligrams per kilogram - mg/kg)
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No. of 
Samples

No. of 
Detections

No. of
Non-Detects

Frequency of 
Detection

Min Detected 
Conc.

Mean 
Detected 

Conc.

Max Detected 
Conc.

Minimum 
Detection 

Limit2

Maximum 
Detection  

Limit2
Analyte

TABLE 1
SUMMARY STATISTICS OF CHEMICALS IN SOIL SAMPLES1

Brisbane Baylands OU-2
Brisbane, California

Benzo(k)fluoranthene 330 249 81 75% 2.1 175.2 10,000 2 2,000
Chrysene 330 287 43 87% 1.4 420.9 31,000 1.3 690
Dibenzo(a,h)anthracene 330 129 201 39% 3.6 52.4 1,100 3.3 7,000
Fluoranthene 330 301 29 91% 1.5 372.9 29,000 1.3 280
Fluorene 330 115 215 35% 2.1 650.7 33,000 2.1 1,100
Indeno(1,2,3-cd)pyrene 330 169 161 51% 4 135.2 3,100 3.9 8,400
Naphthalene 329 201 128 61% 3.5 280.5 13,000 3.3 3,300
Phenanthrene 330 284 46 86% 2.2 890.7 100,000 1.7 880
Pyrene 330 308 22 93% 1.8 804.8 63,000 1.6 170
TPH-Diesel (C10-C28) 330 328 2 99% 0.92 1209.7 94,000 2.5 3
TPH-Diesel (C24-C36) 330 303 27 92% 3.1 1684.8 86,000 2.5 200

4,4'-DDD 317 32 285 10% 0.62 8.59 120 0.57 29
4,4'-DDE 317 52 265 16% 0.44 13.03 280 0.39 20
4,4'-DDT 317 48 269 15% 0.88 18.04 220 0.39 8.1
Aldrin 317 0 317 0% 0 0 0 0.47 24
alpha-BHC 317 1 316 0% 1 1 1 0.52 26
alpha-Chlordane 316 20 296 6% 0.57 5.70 61 0.38 19
beta-BHC 316 1 315 0% 2.5 2.5 2.5 0.34 17
Chlordane 317 10 307 3% 9.7 85.6 340 2.7 150
delta-BHC 317 0 317 0% 0 0 0 0.41 21
Dieldrin 317 19 298 6% 0.94 7.39 28 0.55 28
Endosulfan I 317 0 317 0% 0 0 0 0.3 15
Endosulfan II 317 0 317 0% 0 0 0 0.46 24
Endosulfan sulfate 316 0 316 0% 0 0 0 0.36 18
Endrin 317 4 313 1% 2.8 17.7 30 0.43 22
Endrin aldehyde 317 3 314 1% 1.7 3.4 6.6 0.59 30
Endrin ketone 317 1 316 0% 0.7 0.7 0.7 0.31 16
gamma-BHC (Lindane) 317 2 315 1% 4.4 12.2 20 0.59 30
gamma-Chlordane 317 15 302 5% 0.82 6.8 51 0.43 22
Heptachlor 317 0 317 0% 0 0 0 0.43 22
Heptachlor epoxide 317 0 317 0% 0 0 0 0.33 17
Methoxychlor 316 0 316 0% 0 0 0 0.64 33
PCB-1016  (Aroclor 1016) 317 0 317 0% 0 0 0 16 150
PCB-1221  (Aroclor 1221) 317 0 317 0% 0 0 0 16 150
PCB-1232  (Aroclor 1232) 317 0 317 0% 0 0 0 16 150
PCB-1242  (Aroclor 1242) 317 0 317 0% 0 0 0 16 150
PCB-1248  (Aroclor 1248) 317 0 317 0% 0 0 0 16 150
PCB-1254  (Aroclor 1254) 317 7 310 2% 22 206.86 760 16 170
PCB-1260  (Aroclor 1260) 317 60 257 19% 17 276.6 5300 16 150
Toxaphene 317 0 317 0% 0 0 0 6.4 330

Notes and Abbreviations:
1 All chemicals analyzed from shallow fill zone, including those that were not detected above the laboratory reporting limits, are presented.
2  Minimum (min) and maximum (max) detection limits at 0 indicates that the analyte was detected in all samples.

No. = number
Conc. = concentration

Organochlorine Pesticides and Polychlorinated Biphenyls (micrograms per kilogram - µg/kg)
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No. of 
Samples

No. of 
Detections

No. of
Non-Detects

Frequency of 
Detection

Min Detected 
Conc.

Mean 
Detected 

Conc.

Max 
Detected 

Conc.

Minimum 
Detection 

Limit2

Maximum 
Detection  

Limit2

Antimony 130 21 109 16% 4.3 9.40 50 2.7 4.1
Arsenic 131 112 19 85% 2.9 75.98 4300 2.6 2.9
Barium 131 131 0 100% 15 299.97 2,400 0 0
Beryllium 131 18 113 14% 0.59 0.946 4.7 0.33 0.59
Cadmium 131 33 98 25% 0.21 0.64 4.1 0.21 1.3
Chromium 131 88 43 67% 0.73 6.42 380 0.7 1.5
Chromium, Hexavalent 131 4 127 3% 5.8 25.36 48 3.7 3.7
Cobalt 131 92 39 70% 0.68 9.07 380 0.68 1.2
Copper 131 71 60 54% 3.7 16.52 450 1.5 3.7
Lead 131 67 64 51% 2.7 17.05 320 2.2 2.3
Mercury 131 9 122 7% 0.11 0.18 0.28 0.1 0.1
Molybdenum 131 85 46 65% 2.9 7.186 43 2.3 2.9
Nickel 131 97 34 74% 1.1 13.80 420 0.8 1
Selenium 131 8 123 6% 4.9 7.59 20 4.6 28
Silver 131 5 126 4% 2 2.37 2.8 1.2 4.8
Thallium 100 27 73 27% 3.5 8.19 43 3.5 14
Vanadium 131 61 70 47% 0.88 8.5 280 0.7 0.87
Zinc 131 60 71 46% 7.4 75.8 670 7.4 9.6

1,1,1,2-Tetrachloroethane 129 0 129 0% 0 0 0 0.067 0.25
1,1,1-Trichloroethane 128 2 126 2% 1.3 9.65 18 0.2 0.25
1,1,2,2-Tetrachloroethane 128 0 128 0% 0 0 0 0.074 0.25
1,1,2-Trichloro-1,2,2-trifluoroethane 128 1 127 1% 1.1 1.1 1.1 0.091 0.5
1,1,2-Trichloroethane 128 0 128 0% 0 0 0 0.11 0.25
1,1-Dichloroethane 129 4 125 3% 0.26 14.69 52 0.11 0.25
1,1-Dichloroethene 130 1 129 1% 0.44 0.44 0.44 0.2 0.25
1,1-Dichloropropene 129 0 129 0% 0 0 0 0.2 0.25
1,2,3-Trichlorobenzene 128 1 127 1% 0.41 0.41 0.41 0.21 0.4
1,2,3-Trichloropropane 128 0 128 0% 0 0 0 0.087 0.4
1,2,4-Trichlorobenzene 128 0 128 0% 0 0 0 0.13 0.4
1,2,4-Trimethylbenzene 128 8 120 6% 0.25 1.7 4.9 0.2 0.25
1,2-Dibromo-3-chloropropane 128 0 128 0% 0 0 0 0.3 0.5
1,2-Dibromoethane 129 0 129 0% 0 0 0 0.075 0.25
1,2-Dichlorobenzene 128 1 127 1% 0.25 0.25 0.25 0.21 0.25
1,2-Dichloroethane 128 0 128 0% 0 0 0 0.077 0.25
1,2-Dichloropropane 128 0 128 0% 0 0 0 0.2 0.25
1,3,5-Trimethylbenzene 129 4 125 3% 0.44 0.9 1.2 0.17 0.25
1,3-Dichlorobenzene 128 0 128 0% 0 0 0 0.2 0.25
1,3-Dichloropropane 129 0 129 0% 0 0 0 0.17 0.25
1,4-Dichlorobenzene 128 0 128 0% 0 0 0 0.16 0.25
2,2-Dichloropropane 128 0 128 0% 0 0 0 0.17 0.4
2-Butanone 128 0 128 0% 0 0.00 0 2.5 8.4
2-Chlorotoluene 128 0 128 0% 0 0 0 0.2 0.25
2-Hexanone 128 0 128 0% 0 0 0 2.5 3
4-Chlorotoluene 128 0 128 0% 0 0 0 0.2 0.25
4-Isopropyltoluene 128 5 123 4% 0.26 1.2 4.5 0.2 0.25
4-Methyl-2-pentanone 128 0 128 0% 0 0 0 2.5 4.5
Acetone 130 19 111 15% 10 19.1 24 10 20

Analyte

Metals (micrograms per liter - µg/L)

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as gasoline, diesel, and motor oil (micrograms per liter - µg/L)

TABLE 2
SUMMARY STATISTICS OF CHEMICALS IN GROUNDWATER SAMPLES1

Brisbane Baylands OU-2
Brisbane, California
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No. of 
Samples

No. of 
Detections

No. of
Non-Detects

Frequency of 
Detection

Min Detected 
Conc.

Mean 
Detected 

Conc.

Max 
Detected 

Conc.

Minimum 
Detection 

Limit2

Maximum 
Detection  

Limit2
Analyte

TABLE 2
SUMMARY STATISTICS OF CHEMICALS IN GROUNDWATER SAMPLES1

Brisbane Baylands OU-2
Brisbane, California

Benzene 130 12 118 9% 0.29 3.42 14 0.25 0.25
Bromobenzene 128 0 128 0% 0 0 0 0.2 0.25
Bromochloromethane 128 0 128 0% 0 0 0 0.25 0.25
Bromodichloromethane 128 0 128 0% 0 0 0 0.2 0.25
Bromoform 128 0 128 0% 0 0 0 0.4 0.5
Bromomethane 128 0 128 0% 0 0 0 0.25 0.49
Carbon disulfide 128 0 128 0% 0 0 0 0.5 0.78
Carbon tetrachloride 128 0 128 0% 0 0 0 0.11 0.25
Chlorobenzene 128 0 128 0% 0 0 0 0.13 0.25
Chloroethane 128 3 125 2% 4.5 30.5 77 0.17 0.4
Chloroform 128 0 128 0% 0 0 0 0.25 0.4
Chloromethane 128 0 128 0% 0 0 0 0.19 0.25
cis-1,2-Dichloroethene 129 8 121 6% 0.33 6.63 45 0.076 0.25
cis-1,3-Dichloropropene 128 0 128 0% 0 0 0 0.1 0.25
Dibromochloromethane 128 0 128 0% 0 0 0 0.1 0.25
Dibromomethane 128 0 128 0% 0 0 0 0.25 0.3
Dichlorodifluoromethane 128 0 128 0% 0 0 0 0.25 0.4
Ethylbenzene 129 6 123 5% 0.27 2.70 7.3 0.13 0.25
Hexachlorobutadiene 128 0 128 0% 0 0 0 0.25 0.27
Isopropylbenzene 129 10 119 8% 0.25 0.797 1.6 0.2 0.25
Methylene Chloride 128 0 128 0% 0 0 0 0.88 1.5
Methyl-tert-butyl ether (MTBE) 130 49 81 38% 0.3 3.1 11 0.11 0.25
Naphthalene 130 12 118 9% 0.43 7.9 45 0.22 0.4
n-Butylbenzene 129 5 124 4% 0.48 0.7 1.1 0.3 0.4
n-Propylbenzene 130 10 120 8% 0.25 0.93 1.7 0.2 0.25
sec-Butylbenzene 128 5 123 4% 0.28 0.49 0.68 0.17 0.25
Styrene 128 1 127 1% 0.36 0.36 0.36 0.22 0.25
tert-Butylbenzene 129 0 129 0% 0 0 0 0.2 0.25
Tetrachloroethene (PCE) 129 4 125 3% 0.66 0.8 0.98 0.2 0.25
Toluene 129 20 109 16% 0.26 1.85 15 0.17 0.25
trans-1,2-Dichloroethene 128 1 127 1% 0.6 0.6 0.6 0.13 0.25
trans-1,3-Dichloropropene 128 0 128 0% 0 0 0 0.17 0.25
Trichloroethene (TCE) 129 6 123 5% 0.34 1.42 6.1 0.2 0.25
Trichlorofluoromethane 128 0 128 0% 0 0 0 0.25 0.3
Vinyl Acetate 128 0 128 0% 0 0 0 0.6 2
Vinyl Chloride 129 3 126 2% 0.44 3.8 9.7 0.2 0.25
Xylenes, Total 129 9 120 7% 0.57 5.6 16 0.4 0.5
TPH-Gasoline (C4-C12) 132 25 107 19% 35 353.2 2300 21 50
TPH-Diesel (C10-C28) 134 114 20 85% 99 1733.3 21000 28 110
TPH-Motor Oil (C24-C36) 134 101 33 75% 100 943.5 9900 68 200

Acenaphthylene 131 16 115 12% 0.11 0.3 1 0.097 25
Acenaphthene 131 22 109 17% 0.14 1.4 5 0.097 25
Anthracene 131 26 105 20% 0.11 0.5 2 0.097 25
Benzo(a)anthracene 131 25 106 19% 0.1 0.4 1 0.097 25
Benzo(a)pyrene 131 33 98 25% 0.11 0.7 2 0.097 25
Benzo(b)fluoranthene 131 37 94 28% 0.1 0.7 2 0.097 25
Benzo(g,h,i)perylene 131 32 99 24% 0.1 0.6 3 0.097 25
Benzo(k)fluoranthene 131 19 112 15% 0.098 0.3 1 0.097 25

Polynuclear Aromatic Hydrocarbons (PAHs) (micrograms per liter - µg/L)
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No. of 
Samples

No. of 
Detections

No. of
Non-Detects

Frequency of 
Detection

Min Detected 
Conc.

Mean 
Detected 

Conc.

Max 
Detected 

Conc.

Minimum 
Detection 

Limit2

Maximum 
Detection  

Limit2
Analyte

TABLE 2
SUMMARY STATISTICS OF CHEMICALS IN GROUNDWATER SAMPLES1

Brisbane Baylands OU-2
Brisbane, California

Chrysene 131 39 92 30% 0.1 0.6 3 0.098 25
Dibenzo(a,h)anthracene 131 4 127 3% 0.16 0.2 0 0.097 25
Fluoranthene 131 52 79 40% 0.1 0.9 4 0.097 25
Fluorene 131 17 114 13% 0.12 2.1 6 0.097 25
Indeno(1,2,3-cd)pyrene 131 25 106 19% 0.12 0.6 2 0.097 25
Naphthalene 129 32 97 25% 0.11 3.6 41 0.098 3
Phenanthrene 131 53 78 40% 0.11 1.4 10 0.098 25
Pyrene 131 60 71 46% 0.12 1.0 6 0.097 25

Notes and Abbreviations:
1 All chemicals analyzed from shallow groundwater, including those that were not detected above the laboratory reporting limits, are presented.
2  Minimum (min) and maximum (max) detection limits at 0 indicates that the analyte was detected in all samples.

No. = number
Conc. = concentration
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All Areas
Except Zone 4

0 - 2 ft bgs
0 - 10 ft bgs (VOCs) 3

Basis for Exposure Point Concentration
Zone 4

0 - 2 ft bgs
0 - 10 ft bgs (VOCs) 3

Basis for Exposure Point Concentration

Antimony 5.8E+01 95% KM (Chebyshev) UCL 3.6E+01 95% KM (Chebyshev) UCL
Arsenic 5.8E+01 95% KM (Chebyshev) UCL 1.3E+01 KM H-UCL
Barium 4.3E+02 95% Chebyshev (Mean, Sd) UCL 8.4E+01 95% H-UCL
Beryllium 2.9E-01 KM H-UCL 2.0E-01 95% KM Approximate Gamma UCL
Cadmium 2.3E+00 KM H-UCL 7.6E-01 KM H-UCL
Chromium 1.3E+02 95% Chebyshev (Mean, Sd) UCL 3.3E+01 95% H-UCL
Cobalt 3.6E+01 95% Student's-t UCL 9.5E+00 95% Approximate Gamma UCL
Copper 2.0E+03 95% Chebyshev (Mean, Sd) UCL 1.6E+02 95% H-UCL
Lead 1.1E+03 95% H-UCL 5.4E+02 95% H-UCL
Mercury 8.1E-01 95% KM (Chebyshev) UCL 5.3E-01 95% KM (Chebyshev) UCL
Molybdenum 5.5E+00 95% KM (Chebyshev) UCL 1.0E+00 KM H-UCL
Nickel 8.5E+01 95% Chebyshev (Mean, Sd) UCL 4.0E+01 95% H-UCL
Selenium 1.3E+00 KM H-UCL 1.3E+00 95% KM (Chebyshev) UCL
Silver 1.1E+00 95% KM (Chebyshev) UCL 3.3E-01 95% KM Approximate Gamma UCL
Thallium 4.1E-01 KM H-UCL 4.4E-01 95% KM (t) UCL
Vanadium 5.8E+02 95% Chebyshev (Mean, Sd) UCL 6.9E+01 95% Approximate Gamma UCL
Zinc 7.2E+02 95% Chebyshev (Mean, Sd) UCL 2.3E+02 95% Chebyshev (Mean, Sd) UCL

1,1,1-Trichloroethane -- -- 1.2E-01 Maximum
1,1,2-Trichloro1,2,2trifluoroethane 7.5E-03 Maximum -- --
1,1-Dichloroethane -- -- 1.2E-01 Maximum
1,2,4-Trimethylbenzene 2.4E-01 95% KM Approximate Gamma UCL 1.1E+00 95% KM (Chebyshev) UCL
1,3,5-Trimethylbenzene 1.4E-01 95% KM Approximate Gamma UCL 2.3E-01 95% KM (Chebyshev) UCL
2-Butanone 4.8E-03 95% KM Approximate Gamma UCL 6.3E-03 95% KM (t) UCL
4-Isopropyltoluene 2.6E-02 95% KM (t) UCL 1.1E-01 95% KM (t) UCL
4-Methyl-2pentanone 4.0E+00 Maximum -- --
Benzene 4.7E-02 95% KM (Chebyshev) UCL 9.2E-03 95% KM (Chebyshev) UCL
Carbon disulfide 4.4E-04 95% KM (t) UCL 2.4E-02 95% KM (Chebyshev) UCL
Chloroethane -- -- 2.6E-01 Maximum
Chloroform 1.4E-03 Maximum -- --
cis-1,2-Dichloroethene 3.6E-04 95% KM (Chebyshev) UCL 5.4E-01 Maximum
Ethylbenzene 6.1E-03 95% KM (t) UCL 5.3E-02 95% KM (t) UCL
Isopropylbenzene 5.1E-02 95% KM Approximate Gamma UCL 6.9E-02 95% KM (t) UCL
Methyl-tert-butyl ether (MTBE) 3.9E-04 95% KM (t) UCL -- --
Naphthalene 4.2E-02 95% KM (t) UCL 8.3E-01 95% KM Approximate Gamma UCL
n-Butylbenzene 2.2E-02 95% KM (t) UCL 4.0E-01 95% KM Approximate Gamma UCL
n-Propylbenzene 3.4E-02 95% KM Approximate Gamma UCL 2.1E-01 95% KM Approximate Gamma UCL
sec-Butylbenzene 2.1E-02 95% KM (t) UCL 6.1E-02 95% KM (t) UCL
tert-Butylbenzene 1.1E+00 Maximum -- --
Tetrachloroethene (PCE) 3.5E-04 95% KM (t) UCL 4.7E-04 95% KM (t) UCL
Toluene 9.1E-02 95% KM (Chebyshev) UCL 6.9E-02 97.5% KM (Chebyshev) UCL
Trichloroethene (TCE) 3.1E-02 95% KM (Chebyshev) UCL 4.8E-01 99% KM (Chebyshev) UCL
Vinyl Chloride 2.4E-04 95% KM (t) UCL 1.0E-01 Maximum
Xylenes, Total 8.1E-04 Maximum -- --
TPH Gasoline (C4-C12) 8.0E-02 95% KM (t) UCL 4.0E-01 95% KM (t) UCL

Metals (milligrams per kilogram - mg/kg)

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline (milligrams per kilogram - mg/kg)

Analyte

TABLE 3a
EXPOSURE POINT CONCENTRATIONS IN SOIL 0 - 2 FEET BGS1,2

Brisbane Baylands OU-2
Brisbane, California
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All Areas
Except Zone 4

0 - 2 ft bgs
0 - 10 ft bgs (VOCs) 3

Basis for Exposure Point Concentration
Zone 4

0 - 2 ft bgs
0 - 10 ft bgs (VOCs) 3

Basis for Exposure Point ConcentrationAnalyte

TABLE 3a
EXPOSURE POINT CONCENTRATIONS IN SOIL 0 - 2 FEET BGS1,2

Brisbane Baylands OU-2
Brisbane, California

2-Methylnaphthalene 9.8E-02 KM H-UCL 2.5E-01 95% KM (t) UCL
Acenaphthene 6.7E-02 95% KM (Chebyshev) UCL 3.3E-01 95% KM (t) UCL
Acenaphthylene 6.5E-02 KM H-UCL 8.3E-02 95% KM (t) UCL
Anthracene 1.5E-01 KM H-UCL 6.6E-01 95% KM (Chebyshev) UCL
Benzo(a)anthracene 2.8E-01 KM H-UCL 5.6E-01 KM H-UCL
Benzo(a)pyrene 3.8E-01 KM H-UCL 4.2E-01 Gamma Adjusted KM-UCL 
Benzo(b)fluoranthene 5.3E-01 KM H-UCL 4.0E-01 Gamma Adjusted KM-UCL 
Benzo(g,h,i)perylene 2.3E-01 KM H-UCL 2.2E-01 Gamma Adjusted KM-UCL 
Benzo(k)fluoranthene 1.8E-01 KM H-UCL 3.4E-01 Gamma Adjusted KM-UCL 
Chrysene 4.6E-01 KM H-UCL 6.7E-01 95% KM (Chebyshev) UCL
Dibenzo(a,h)anthracene 1.1E-01 95% KM (Chebyshev) UCL 7.3E-02 95% KM (t) UCL
Fluoranthene 5.0E-01 KM H-UCL 4.7E-01 95% KM (Chebyshev) UCL
Fluorene 1.6E-02 KM H-UCL 5.2E-01 95% KM (t) UCL
Indeno(1,2,3-cd)pyrene 1.4E-01 KM H-UCL 1.0E-01 95% KM (t) UCL
Naphthalene 1.1E-01 KM H-UCL 1.0E-01 95% KM (t) UCL
Phenanthrene 3.8E-01 KM H-UCL 2.8E+00 95% KM (Chebyshev) UCL
Pyrene 7.1E-01 KM H-UCL 1.1E+00 Gamma Adjusted KM-UCL 
BaP TEQ 5.7E-01 PAH PEFs 5.9E-01 PAH PEFs
TPH-Diesel (C10-C28) 3.7E+02 95% H-UCL 4.0E+03 95% H-UCL
TPH-Motor Oil (C24-C36) 7.8E+02 KM H-UCL 4.2E+03 95% Adjusted Gamma UCL

4,4'-DDD 1.7E-03 KM H-UCL 1.4E-03 95% KM (t) UCL
4,4'-DDE 1.7E-02 95% KM (Chebyshev) UCL 1.5E-03 95% KM (t) UCL
4,4'-DDT 6.4E-03 KM H-UCL 2.4E-03 95% KM (t) UCL
alpha-Chlordane 3.8E-03 95% KM (Chebyshev) UCL 1.1E-03 95% KM (t) UCL
Chlordane 1.9E-02 95% KM Approximate Gamma UCL 6.4E-02 Maximum
Dieldrin 2.5E-03 95% KM Approximate Gamma UCL 2.4E-03 Maximum
Endrin 1.7E-03 95% KM (t) UCL -- --
Endrin aldehyde 1.9E-03 Maximum -- --
Endrin ketone -- -- 7.0E-04 Maximum
gamma-Chlordane 8.2E-04 KM H-UCL 4.5E-03 Maximum
PCB-1254  (Aroclor 1254) 2.4E-02 95% KM (t) UCL -- --
PCB-1260  (Aroclor 1260) 9.1E-02 KM H-UCL 2.1E-02 95% KM (t) UCL

Notes and Abbreviations:

UCL = Upper Confidence Limit
KM = Kaplan-Meier
BCA = Bias Corrected Accelerated
ND = Not detected

1  Upper confidence limits calculated using U.S. EPA's ProUCL software and based on recommendations from the output files.  If more than one recommended UCL was 
estimated based on the distribution of the dataset, the higher value was selected. 
2  Maximum concentrations were selected if: i) there was an insufficient number of samples in the dataset (typically less than or equal to ten); ii) there was less than two 
detected samples in the dataset; or iii) the estimated UCL was higher than the maximum detected value. 
3  The data groupings (0 - 2 feet bgs and 0 - 10 feet bgs for VOCs) are explained in the Exposure Assessment of the HRA. 

BaP TEQ PEFs = benzo(a)pyrene equivalent concentrations using potency equivalency factors (PEFs), DTSC PEA, October 2015

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as diesel and motor oil (milligrams per kilogram - mg/kg)

Organochlorine Pesticides and Polychlorinated Biphenyls (milligrams per kilogram - mg/kg)
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All Areas
Except Zone 4

0 - 10 ft bgs 
Basis for Exposure Point Concentration Zone 4

0 - 10 ft bgs Basis for Exposure Point Concentration

Antimony 3.3E+01 95% KM (Chebyshev) UCL 1.0E+01 95% KM (Chebyshev) UCL
Arsenic 5.3E+01 95% KM (Chebyshev) UCL 5.6E+01 95% KM (Chebyshev) UCL
Barium 3.0E+02 95% Chebyshev (Mean, Sd) UCL 8.1E+02 95% Chebyshev (Mean, Sd) UCL
Beryllium 1.1E-01 95% KM (BCA) UCL 3.4E+00 95% KM (Chebyshev) UCL
Cadmium 1.7E+00 95% KM (Chebyshev) UCL 2.4E+00 KM H-UCL
Chromium 1.2E+02 95% Chebyshev (Mean, Sd) UCL 5.0E+01 95% H-UCL
Cobalt 1.2E+01 95% KM (BCA) UCL 1.2E+02 95% Chebyshev (Mean, Sd) UCL
Copper 1.0E+03 95% Chebyshev (Mean, Sd) UCL 1.9E+03 95% Chebyshev (Mean, Sd) UCL
Lead 1.3E+03 95% KM (Chebyshev) UCL 1.9E+03 KM H-UCL
Mercury 7.0E-01 95% KM (Chebyshev) UCL 4.6E-02 KM H-UCL
Molybdenum 1.7E+00 95% KM (Chebyshev) UCL 8.0E+00 95% KM (Chebyshev) UCL
Nickel 8.1E+01 95% Chebyshev (Mean, Sd) UCL 8.2E+01 95% Chebyshev (Mean, Sd) UCL
Selenium 1.4E+00 95% KM (Chebyshev) UCL 1.6E+00 95% KM (Chebyshev) UCL
Silver 1.4E+00 95% KM Chebyshev UCL 9.3E-01 95% KM (t) UCL
Thallium 6.0E-01 95% KM (Chebyshev) UCL 3.9E-01 95% KM (t) UCL
Vanadium 6.1E+01 95% Chebyshev (Mean, Sd) UCL 1.2E+03 95% Chebyshev (Mean, Sd) UCL
Zinc 8.0E+02 95% Chebyshev (Mean, Sd) UCL 1.2E+03 95% Chebyshev (Mean, Sd) UCL

1,1,1-Trichloroethane -- -- 1.2E-01 Maximum
1,1,2-Trichloro1,2,2trifluoroethane 7.5E-03 Maximum -- --
1,1-Dichloroethane -- -- 1.2E-01 Maximum
1,2,4-Trimethylbenzene 2.4E-01 95% KM Approximate Gamma UCL 1.1E+00 95% KM (Chebyshev) UCL
1,3,5-Trimethylbenzene 1.4E-01 95% KM Approximate Gamma UCL 2.3E-01 95% KM (Chebyshev) UCL
2-Butanone 4.8E-03 95% KM Approximate Gamma UCL 6.3E-03 95% KM (t) UCL
4-Isopropyltoluene 2.6E-02 95% KM (t) UCL 1.1E-01 95% KM (t) UCL
4-Methyl-2pentanone 4.0E+00 Maximum -- --
Benzene 4.7E-02 95% KM (Chebyshev) UCL 9.2E-03 95% KM (Chebyshev) UCL
Carbon disulfide 4.4E-04 95% KM (t) UCL 2.4E-02 95% KM (Chebyshev) UCL
Chloroethane -- -- 2.6E-01 Maximum
Chloroform 1.4E-03 Maximum -- --
cis-1,2-Dichloroethene 3.6E-04 95% KM (Chebyshev) UCL 5.4E-01 Maximum
Ethylbenzene 6.1E-03 95% KM (t) UCL 5.3E-02 95% KM (t) UCL
Isopropylbenzene 5.1E-02 95% KM Approximate Gamma UCL 6.9E-02 95% KM (t) UCL
Methyl-tert-butyl ether (MTBE) 3.9E-04 95% KM (t) UCL -- --
Naphthalene 4.2E-02 95% KM (t) UCL 8.3E-01 95% KM Approximate Gamma UCL
n-Butylbenzene 2.2E-02 95% KM (t) UCL 4.0E-01 95% KM Approximate Gamma UCL
n-Propylbenzene 3.4E-02 95% KM Approximate Gamma UCL 2.1E-01 95% KM Approximate Gamma UCL
sec-Butylbenzene 2.1E-02 95% KM (t) UCL 6.1E-02 95% KM (t) UCL
tert-Butylbenzene 1.1E+00 Maximum -- --
Tetrachloroethene (PCE) 3.5E-04 95% KM (t) UCL 4.7E-04 95% KM (t) UCL
Toluene 9.1E-02 95% KM (Chebyshev) UCL 6.9E-02 97.5% KM (Chebyshev) UCL
Trichloroethene (TCE) 3.1E-02 95% KM (Chebyshev) UCL 4.8E-01 99% KM (Chebyshev) UCL
Vinyl Chloride 2.4E-04 95% KM (t) UCL 1.0E-01 Maximum
Xylenes, Total 8.1E-04 Maximum -- --
TPH Gasoline (C4-C12) 8.0E-02 95% KM (t) UCL 4.0E-01 95% KM (t) UCL

Metals (milligrams per kilogram - mg/kg)

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline (milligrams per kilogram - mg/kg)

Analyte

TABLE 3b
EXPOSURE POINT CONCENTRATIONS IN SOIL 0 - 10 FEET BGS1,2

Brisbane Baylands OU-2
Brisbane, California
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All Areas
Except Zone 4

0 - 10 ft bgs 
Basis for Exposure Point Concentration Zone 4

0 - 10 ft bgs Basis for Exposure Point ConcentrationAnalyte

TABLE 3b
EXPOSURE POINT CONCENTRATIONS IN SOIL 0 - 10 FEET BGS1,2

Brisbane Baylands OU-2
Brisbane, California

2-Methylnaphthalene 5.8E-01 95% KM (Chebyshev) UCL 7.5E+00 95% KM (Chebyshev) UCL
Acenaphthene 8.9E-02 95% KM (Chebyshev) UCL 2.2E+00 95% KM Approximate Gamma UCL
Acenaphthylene 8.4E-02 95% KM (Chebyshev) UCL 5.5E-01 95% KM Approximate Gamma UCL
Anthracene 2.0E-01 95% KM (Chebyshev) UCL 3.2E+00 95% KM (Chebyshev) UCL
Benzo(a)anthracene 3.9E-01 95% KM (Chebyshev) UCL 1.9E+00 95% KM (Chebyshev) UCL
Benzo(a)pyrene 3.9E-01 95% KM (Chebyshev) UCL 1.4E+00 KM H-UCL
Benzo(b)fluoranthene 2.9E-01 KM H-UCL 1.0E+00 KM H-UCL
Benzo(g,h,i)perylene 2.2E-01 95% KM (Chebyshev) UCL 2.0E-01 95% KM Approximate Gamma UCL
Benzo(k)fluoranthene 2.0E-01 95% KM (Chebyshev) UCL 5.2E-01 KM H-UCL
Chrysene 2.6E-01 KM H-UCL 3.2E+00 95% KM (Chebyshev) UCL
Dibenzo(a,h)anthracene 5.3E-02 95% KM (Chebyshev) UCL 3.2E-02 95% KM (t) UCL
Fluoranthene 3.0E-01 KM H-UCL 9.5E-01 KM H-UCL
Fluorene 1.1E-01 95% KM (Chebyshev) UCL 2.9E+00 95% KM Approximate Gamma UCL
Indeno(1,2,3-cd)pyrene 1.7E-01 95% KM (Chebyshev) UCL 6.7E-02 95% KM Approximate Gamma UCL
Naphthalene 8.2E-02 KM H-UCL 1.3E+00 95% KM Approximate Gamma UCL
Phenanthrene 2.7E-01 KM H-UCL 1.3E+01 97.5% KM (Chebyshev) UCL
Pyrene 4.5E-01 KM H-UCL 6.7E+00 95% KM (Chebyshev) UCL
BaP TEQ PAH PEFs PAH PEFs
TPH-Diesel (C10-C28) 4.4E+02 KM H-UCL 1.3E+04 95% Chebyshev (Mean, Sd) UCL
TPH-Motor Oil (C24-C36) 1.2E+03 95% KM (Chebyshev) UCL 1.4E+04 95% KM (Chebyshev) UCL

4,4'-DDD 3.8E-03 95% KM (Chebyshev) UCL 9.2E-04 95% KM (t) UCL
4,4'-DDE 8.2E-03 95% KM (Chebyshev) UCL 8.6E-04 95% KM (t) UCL
4,4'-DDT 1.8E-03 KM H-UCL 2.7E-03 95% KM (t) UCL
alpha-Chlordane 1.9E-03 95% KM (Chebyshev) UCL 6.8E-04 95% KM (t) UCL
Chlordane 9.4E-03 95% KM Approximate Gamma UCL 6.4E-02 Maximum
Dieldrin 1.4E-03 95% KM Approximate Gamma UCL 2.4E-03 Maximum
Endrin 1.0E-03 95% KM (t) UCL 0.0E+00 --
Endrin aldehyde 6.7E-04 95% KM (t) UCL 0.0E+00 --
Endrin ketone 0.0E+00 -- 0.0E+00 --
gamma-Chlordane 1.7E-03 95% KM (Chebyshev) UCL 7.6E-04 95% KM (t) UCL
PCB-1254  (Aroclor 1254) 2.8E-02 95% KM Approximate Gamma UCL 0.0E+00 --
PCB-1260  (Aroclor 1260) 4.4E-02 KM H-UCL 1.9E-02 95% KM (t) UCL

Notes and Abbreviations:

UCL = Upper Confidence Limit
KM = Kaplan-Meier
BCA = Bias Corrected Accelerated
ND = Not detected

3  The data groupings (0 - 2 feet bgs and 0 - 10 feet bgs for VOCs) are explained in the Exposure Assessment of the HRA. 

BaP TEQ PEFs = benzo(a)pyrene equivalent concentrations using potency equivalency factors (PEFs), DTSC PEA, October 2015

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as diesel and motor oil (milligrams per kilogram - mg/kg)

Organochlorine Pesticides and Polychlorinated Biphenyls (milligrams per kilogram - mg/kg)

1  Upper confidence limits calculated using U.S. EPA's ProUCL software and based on recommendations from the output files.  If more than one recommended UCL 
was estimated based on the distribution of the dataset, the higher value was selected. 
2  Maximum concentrations were selected if: i) there was an insufficient number of samples in the dataset (typically less than or equal to ten); ii) there was less than 
two detected samples in the dataset; or iii) the estimated UCL was higher than the maximum detected value. 
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HVOC Plume 
0 - 10 ft bgs3 Basis for Exposure Point Concentration

Chloroform 7.7E-03 Maximum
cis-1,2-Dichloroethene 4.9E+02 95% KM (t) UCL
Ethylbenzene 5.3E-03 Maximum
Tetrachloroethene (PCE) 4.8E+03 95% KM (t) UCL
trans-1,2-Dichloroethene 2.5E+02 Maximum
Trichloroethene (TCE) 8.6E+02 Maximum
Vinyl Chloride 2.3E+00 Maximum
Xylenes, Total 3.1E-02 Maximum

Notes and Abbreviations:

Analyte

TABLE 3c
EXPOSURE POINT CONCENTRATIONS IN SOIL - HVOC PLUME 1

Brisbane Baylands OU-2
Brisbane, California

Volatile Organic Compounds (VOCs) (milligrams per kilogram - mg/kg)

1  Maximum detected concentration.
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Exposure Point 
Concentration3 Basis for Exposure Point Concentration

Antimony 5.8E+00 95% KM (Chebyshev) UCL
Arsenic 2.1E+02 95% KM (Chebyshev) UCL
Barium 4.8E+02 95% Chebyshev (Mean, Sd) UCL
Beryllium 4.8E-01 95% KM (BCA) UCL
Cadmium 3.3E-01 KM H-UCL
Chromium 1.7E+01 95% KM (Chebyshev) UCL
Chromium, Hexavalent 4.9E+00 95% KM (t) UCL
Cobalt 5.7E+00 KM H-UCL
Copper 2.5E+01 95% KM (Chebyshev) UCL
Lead 2.2E+01 95% KM (Chebyshev) UCL
Mercury 1.1E-01 95% KM (t) UCL
Molybdenum 7.6E+00 95% KM (Chebyshev) UCL
Nickel 9.3E+00 KM H-UCL
Selenium 5.0E+00 95% KM (BCA) UCL
Silver 1.3E+00 95% KM (t) UCL
Thallium 6.8E+00 95% KM (Chebyshev) UCL
Vanadium 1.4E+01 95% KM (Chebyshev) UCL
Zinc 7.8E+01 95% KM (Chebyshev) UCL

1,1,1-Trichloroethane 1.8E+01 max
1,1,2-Trichloro-1,2,2-trifluoroethan 1.1E+00 max
1,1-Dichloroethane 2.4E+00 95% KM Approximate Gamma UCL
1,1-Dichloroethene 4.4E-01 max
1,2,3-Trichlorobenzene 4.1E-01 max
1,2,4-Trimethylbenzene 3.9E-01 95% KM Approximate Gamma UCL
1,2-Dichlorobenzene 2.5E-01 max
1,3,5-Trimethylbenzene 2.1E-01 95% KM (t) UCL
4-Isopropyltoluene 4.0E-01 95% KM (Chebyshev) UCL
Acetone 1.2E+01 95% KM (t) UCL
Benzene 8.0E-01 95% KM (t) UCL
Chloroethane 7.7E+01 max
cis-1,2-Dichloroethene 2.1E+00 95% KM Approximate Gamma UCL
Ethylbenzene 4.1E-01 95% KM Approximate Gamma UCL
Isopropylbenzene 2.8E-01 95% KM (t) UCL
Methyl-tert-butyl ether (MTBE) 1.6E+00 95% KM Approximate Gamma UCL
Naphthalene 4.4E-01 KM H-UCL
n-Butylbenzene 3.3E-01 95% KM (t) UCL
n-Propylbenzene 3.0E-01 95% KM (t) UCL
sec-Butylbenzene 1.9E-01 95% KM (t) UCL
Styrene 3.6E-01 max
Tetrachloroethene (PCE) 2.4E-01 95% KM (t) UCL
Toluene 8.8E-01 95% KM (Chebyshev) UCL
trans-1,2-Dichloroethene 6.0E-01 max
Trichloroethene (TCE) 2.4E-01 KM H-UCL

Metals

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline

Analyte

TABLE 4a
EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER 1,2

Brisbane Baylands OU-2
Brisbane, California
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Exposure Point 
Concentration3 Basis for Exposure Point ConcentrationAnalyte

TABLE 4a
EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER 1,2

Brisbane Baylands OU-2
Brisbane, California

Vinyl Chloride 4.3E-01 95% KM (t) UCL
Xylenes, Total 1.1E+00 95% KM Approximate Gamma UCL
TPH-Gasoline (C4-C12) 6.0E+01 KM H-UCL

Acenaphthylene 1.4E-01 95% KM (t) UCL
Acenaphthene 5.1E-01 95% KM Approximate Gamma UCL
Anthracene 3.2E-01 95% KM (Chebyshev) UCL
Benzo(a)anthracene 2.0E-01 95% KM Approximate Gamma UCL
Benzo(a)pyrene 2.4E-01 KM H-UCL
Benzo(b)fluoranthene 2.5E-01 KM H-UCL
Benzo(g,h,i)perylene 2.3E-01 KM H-UCL
Benzo(k)fluoranthene 1.5E-01 95% KM (t) UCL
Chrysene 4.2E-01 95% KM (Chebyshev) UCL
Dibenzo(a,h)anthracene 1.1E-01 95% KM (t) UCL
Fluoranthene 4.3E-01 KM H-UCL
Fluorene 5.6E-01 95% KM Approximate Gamma UCL
Indeno(1,2,3-cd)pyrene 1.9E-01 KM H-UCL
Naphthalene 2.6E+00 95% KM (Chebyshev) UCL
Phenanthrene 1.3E+00 95% KM (Chebyshev) UCL
Pyrene 9.3E-01 95% KM (Chebyshev) UCL
TPH-Diesel (C10-C28) 2.6E+03 95% KM (Chebyshev) UCL
TPH-Motor Oil (C24-C36) 1.2E+03 95% KM (Chebyshev) UCL

Notes and Abbreviations:

UCL = Upper Confidence Limit
KM = Kaplan-Meier
BCA = Bias Corrected Accelerated
ND = Not detected

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as diesel and motor oil

1  Upper confidence limits calculated using U.S. EPA's ProUCL software and based on recommendations from the output 
files.  If more than one recommended UCL was estimated based on the distribution of the dataset, the higher value was 
selected. 
2  Maximum concentrations were selected if: i) there was an insufficient number of samples in the dataset (typically less 
than or equal to ten); ii) there was less than two detected samples in the dataset; or iii) the estimated UCL was higher than 
the maximum detected value. 
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Exposure Point 
Concentration3 Basis for Exposure Point Concentration

x cis-1,2-Dichloroethene 1.9E+05 Maximum
x Ethylbenzene 1.7E+01 Maximum
x Tetrachloroethene (PCE) 4.3E+04 Maximum
x Toluene 2.7E+00 Maximum
x trans-1,2-Dichloroethene 3.7E+03 Maximum
x Trichloroethene (TCE) 1.3E+04 Maximum
x Vinyl Chloride 6.5E+04 Maximum
x Xylenes, Total 1.5E+01 Maximum

Notes and Abbreviations:

Analyte

TABLE 4b
EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER - HVOC PLUME1

Brisbane Baylands OU-2
Brisbane, California

Volatile Organic Compounds (VOCs)

1 Maximum concentrations were selected if: i) there was an insufficient number of samples in the dataset (typically less 
than or equal to ten); ii) there was less than two detected samples in the dataset; or iii) the estimated UCL was higher than 
the maximum detected value. 

Page 1 of 1 Geosyntec Consultants



Exposure Point 
Concentration

Sitewide Groundwater
µg/L

Exposure Point 
Concentration
HVOC Plume

µg/L

Dimensionless
Henry's
Constant

Soil Vapor 
Exposure Point 
Concentration

Sitewide
µg/m3

Soil Vapor 
Exposure Point 
Concentration
HVOC Plume

µg/m3

1,1,1-Trichloroethane 1.8E+01 NA 7.0E-01 1.3E+04 NA
1,1,2-Trichloro-1,2,2-trifluoroethane 1.1E+00 NA 2.2E+01 2.4E+04 NA
1,1-Dichloroethane 2.4E+00 NA 2.3E-01 5.5E+02 NA
1,1-Dichloroethene 4.4E-01 NA 1.1E+00 4.8E+02 NA
1,2,3-Trichlorobenzene 4.1E-01 NA 5.1E-02 2.1E+01 NA
1,2,4-Trimethylbenzene 3.9E-01 NA 2.5E-01 9.8E+01 NA
1,2-Dichlorobenzene 2.5E-01 NA 7.8E-02 2.0E+01 NA
1,3,5-Trimethylbenzene 2.1E-01 NA 3.6E-01 7.7E+01 NA
4-Isopropyltoluene 4.0E-01 NA 2.7E-01 1.1E+02 NA
Acetone 1.2E+01 NA 1.4E-03 1.7E+01 NA
Benzene 8.0E-01 NA 2.3E-01 1.8E+02 NA
Chloroethane 7.7E+01 NA 4.5E-01 3.5E+04 NA
cis-1,2-Dichloroethene 2.1E+00 1.9E+05 1.7E-01 3.5E+02 3.2E+07
Ethylbenzene 4.1E-01 1.7E+01 3.2E-01 1.3E+02 5.5E+03
Isopropylbenzene 2.8E-01 NA 4.7E-01 1.3E+02 NA
Methyl-tert-butyl ether (MTBE) 1.6E+00 NA 2.4E-02 3.9E+01 NA
Naphthalene 4.4E-01 NA 1.8E-02 7.9E+00 NA
n-Butylbenzene 3.3E-01 NA 6.5E-01 2.1E+02 NA
n-Propylbenzene 3.0E-01 NA 4.3E-01 1.3E+02 NA
sec-Butylbenzene 1.9E-01 NA 7.2E-01 1.4E+02 NA
Styrene 3.6E-01 NA 1.1E-01 4.0E+01 NA
Tetrachloroethene (PCE) 2.4E-01 4.3E+04 7.2E-01 1.7E+02 3.1E+07
Toluene 8.8E-01 2.7E+00 2.7E-01 2.4E+02 7.2E+02
trans-1,2-Dichloroethene 6.0E-01 3.7E+03 3.8E-01 2.3E+02 1.4E+06
Trichloroethene (TCE) 2.4E-01 1.3E+04 4.0E-01 9.7E+01 5.2E+06
Vinyl Chloride 4.3E-01 6.5E+04 1.1E+00 4.8E+02 7.1E+07
Xylenes, Total 1.1E+00 NA 2.7E-01 3.0E+02 NA
TPH-Gasoline (C4-C12) 6.0E+01 1.5E+01 7.3E+01 4.4E+06 1.1E+06

Notes and Abbreviations:

NA = Not Available

TABLE 4c
ESTIMATED EXPOSURE POINT CONCENTRATIONS IN SOIL VAPOR1

FROM GROUNDWATER2

Brisbane Baylands OU-2
Brisbane, California

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline

1  Soil vapor concentration (µg/m3) = Groundwater concentration (µg/L) * Dimensionless Henry's Law Constant * Conversion Factor (1000 L/m3)
2  Groundwater concentration (µg/m3) presented in Tables 4a and 4b

Analyte
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Oral Slope
Factor

Inhalation Unit Risk 
Factor

Oral
Reference Dose

Reference 
Concentration

CSFo IUR RfDo RfC
(mg/kg-d)-1 (µg/m3)-1 mg/kg-d µg/m3

Antimony NC NC 1.4E-04 o NA
Arsenic 9.5E+00 c 4.3E-03 i 3.5E-06 c 1.5E-02 c
Barium NC NC 2.0E-01 i 5.0E-01 e
Beryllium NC 2.4E-03 i 2.0E-04 c 7.0E-03 c
Cadmium NC 4.2E-03 o 1.0E-03 i 1.0E-02 c
Chromium NC NC 1.5E+00 i NA
Cobalt NC 9.0E-03 e 3.0E-04 e 6.0E-03 e
Copper NC NC 4.0E-02 e NA
Lead 8.5E-03 wb 1.2E-05 wb NA NA
Mercury NC NC 1.6E-04 c 3.0E-02 c
Molybdenum NC NC 5.0E-03 i NA
Nickel NC 2.6E-04 c 1.1E-02 c 1.4E-02 c
Selenium NC NC 5.0E-03 i 2.0E+01 c
Silver NC NC 5.0E-03 i NA
Thallium NC NC 1.0E-05 e NA
Vanadium NC NC 5.0E-03 e 1.0E-01 c
Zinc NC NC 3.0E-01 i NA

1,1,1-Trichloroethane NC NC 2.0E+00 i 1.0E+03 c
Freon 113 NC NC 3.0E+01 i 5.0E+03 e
1,1-Dichloroethane 5.7E-03 c 1.6E-06 c 2.0E-01 c 8.0E+02 c
1,2,4-Trimethylbenzene NC NC 1.0E-02 i 6.0E+01 i
1,3,5-Trimethylbenzene NC NC 1.0E-02 i 6.0E+01 i
2-Butanone NC NC 6.0E-01 i 5.0E+03 i
4-Isopropyltoluene NC NC 8.0E-02 i 3.0E+02 c
4-Methyl-2-Pentanone NC NC NA 3.0E+03 i
Benzene 1.0E-01 c 2.9E-05 c 4.0E-03 i 3.0E+00 c
Carbon disulfide NC NC 1.0E-01 i 7.0E+02 i
Chloroethane NC NC NA 1.0E+03 i
Chloroform 3.1E-02 c 2.3E-05 i 1.0E-02 i 9.8E+01 e
cis-1,2-Dichloroethene NC NC 2.0E-03 i 8.0E+00 i
Ethylbenzene 1.1E-02 c 2.5E-06 c 1.0E-01 i 1.0E+03 i
Isopropylbenzene NC NC 1.0E-01 i 4.0E+02 i
Methyl-tert-butyl ether 0.0018 c 2.60E-07 c NA 0.003 i
Naphthalene NC 3.4E-05 c 2.0E-02 i 3.0E+00 i
n-Butylbenzene NC NC 5.0E-02 e 2.0E+02 rtr
n-Propylbenzene NC NC 1.0E-01 e 1.0E+03 e
sec-Butylbenzene NC NC 1.0E-01 e 4.0E+02 rtr
tert-Butylbenzene NC NC 1.0E-01 e 4.0E+02 rtr
Tetrachloroethene (PCE) 5.4E-01 c 6.1E-06 c 6.0E-03 i 4.0E+01 i
Toluene NC NC 8.0E-02 i 3.0E+02 c
Trichloroethene (TCE) 4.6E-02 i 4.1E-06 i 5.0E-04 i 2.0E+00 i
Vinyl Chloride 7.2E-01 i 7.8E-05 c 3.0E-03 i 1.0E+02 i
Xylenes, Total NC NC 2.0E-01 i 1.0E+02 i
TPH-g (C4-C12) NC NC 3.9E-02 wb 5.7E+02 wb

TABLE 5
TOXICITY CRITERIA OF COPCs

Brisbane Baylands OU-2
Brisbane, California

Analyte

Cancer Toxicity Criteria Noncancer Toxicity Criteria

Ref Ref Ref Ref

Metals

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel
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Oral Slope
Factor

Inhalation Unit Risk 
Factor

Oral
Reference Dose

Reference 
Concentration

CSFo IUR RfDo RfC
(mg/kg-d)-1 (µg/m3)-1 mg/kg-d µg/m3

TABLE 5
TOXICITY CRITERIA OF COPCs

Brisbane Baylands OU-2
Brisbane, California

Analyte

Cancer Toxicity Criteria Noncancer Toxicity Criteria

Ref Ref Ref Ref

2-Methylnaphthalene NC NC 4.0E-03 i NA
Acenaphthene NC NC 6.0E-02 i NA
Acenaphthylene NC NC NA NA
Anthracene NC NC 3.0E-01 i NA
Benzo(a)anthracene 1.0E-01 e 1.1E-04 c NA NA
Benzo(a)pyrene 1.0E+00 i 1.1E-03 c 3.0E-04 i 2.0E-03 i
Benzo(b)fluoranthene 1.0E-01 e 1.1E-04 c NA NA
Benzo(g,h,i)perylene NC NC NA NA
Benzo(k)fluoranthene 1.0E-02 e 1.1E-04 c NA NA
Chrysene 1.0E-03 e 1.1E-05 c NA NA
Dibenzo(a,h)anthracene 1.0E+00 e 1.2E-03 c NA NA
Fluoranthene NC NC 4.0E-02 i NA
Fluorene NC NC 4.0E-02 i NA
Indeno(1,2,3-cd)pyrene 1.0E-01 e 1.1E-04 c -- -- -- --
Naphthalene NC 3.4E-05 c 2.0E-02 i 3.0E+00 i
Phenanthrene NC NC NA NA
Pyrene NC NC 3.0E-02 i NA
TPH-Diesel (C10-C28) NC NC 1.9E-02 wb 2.6E+02 wb
TPH-Motor Oil NC NC 1.5E-01 wb NA

4,4'-DDD 2.4E-01 i 6.9E-05 c 3.0E-05 e NA
4,4'-DDE 3.4E-01 i 9.7E-05 c 3.0E-04 e NA
4,4'-DDT 3.4E-01 i 9.7E-05 i 5.0E-04 i NA
alpha-Chlordane 1.3E+00 c 3.4E-04 c 5.0E-04 i 7.0E-01 i
Chlordane 1.3E+00 c 3.4E-04 c 5.0E-04 i 7.0E-01 i
Dieldrin 1.6E+01 i 4.6E-03 i 5.0E-05 i NA
Endrin NC NC 3.0E-04 I NA
Endrin aldehyde NC NC 3.0E-04 I NA
Endrin ketone NC NC 3.0E-04 I NA
gamma-Chlordane 1.3E+00 c 3.4E-04 c 5.0E-04 i 7.0E-01 i
PCB-1254  (Aroclor 1254) 2.0E+00 e 5.7E-04 e 2.0E-05 i NA
PCB-1260  (Aroclor 1260) 2.0E+00 e 5.7E-04 e NA NA

Notes and Abbreviations:
COPCs = chemicals of potential concern
Ref = Reference NC = Noncarcinogen
c = cal epa oehha NA = Not Available
e = US EPA RSLs rtr = route-to-route
i = IRIS wb = Water Board ESLs, 2019

Organochlorine Pesticides and Polychlorinated Biphenyls
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Antimony 5.8E+01 NC 1.60E+02 NC 3.7E-01 -- 2%
Arsenic 5.8E+01 3.10E-01 3.60E+00 1.9E-04 1.6E+01 98% 94%
Barium 4.3E+02 NC 2.20E+05 NC 2.0E-03 -- 0%
Beryllium 2.9E-01 6.90E+03 2.30E+02 4.1E-11 1.2E-03 0% 0%
Cadmium 2.3E+00 4.00E+03 1.10E+03 5.8E-10 2.1E-03 0% 0%
Chromium 1.3E+02 NC 1.80E+06 NC 7.3E-05 -- 0%
Cobalt 3.6E+01 1.90E+03 3.50E+02 1.9E-08 1.0E-01 0% 1%
Copper 2.0E+03 NC 4.70E+04 NC 4.2E-02 -- 0%
Lead 1.1E+03 3.80E+02 3.20E+02 2.9E-06 NA 2% --
Mercury 8.1E-01 NC 1.90E+02 NC 4.2E-03 -- 0%
Molybdenum 5.5E+00 NC 5.80E+03 NC 9.4E-04 -- 0%
Nickel 8.5E+01 6.40E+04 1.10E+04 1.3E-09 7.7E-03 0% 0%
Selenium 1.3E+00 NC 5.80E+03 NC 2.3E-04 -- 0%
Silver 1.1E+00 NC 5.80E+03 NC 1.9E-04 -- 0%
Thallium 4.1E-01 NC 1.20E+01 NC 3.4E-02 -- 0%
Vanadium 5.8E+02 NC 5.80E+03 NC 9.9E-02 -- 1%
Zinc 7.2E+02 NC 3.50E+05 NC 2.1E-03 -- 0%

1,1,1-Trichloroethane 0.0E+00 NC 7.30E+03 NC 0.0E+00 -- 0%
1,1,2-Trichloro1,2,2trifluoroethane 7.5E-03 NC 1.80E+04 NC 4.2E-07 -- 0%
1,1-Dichloroethane 0.0E+00 1.60E+01 2.30E+05 0.0E+00 0.0E+00 0% 0%
1,2,4-Trimethylbenzene 2.4E-01 NC 1.80E+03 NC 1.4E-04 -- 0%
1,3,5-Trimethylbenzene 1.4E-01 NC 1.50E+03 NC 9.0E-05 -- 0%
2-Butanone 4.8E-03 NC 1.90E+05 NC 2.5E-08 -- 0%
4-Isopropyltoluene 2.6E-02 NC 5.30E+03 NC 5.0E-06 -- 0%
4-Methyl-2pentanone 4.0E+00 NC 1.40E+05 NC 2.9E-05 -- 0%
Benzene 4.7E-02 1.40E+00 4.70E+01 3.4E-08 1.0E-03 0% 0%
Carbon disulfide 4.4E-04 NC 3.50E+03 NC 1.3E-07 -- 0%
Chloroethane 0.0E+00 NC 5.90E+04 NC 0.0E+00 -- 0%
Chloroform 1.4E-03 1.40E+00 1.00E+03 1.0E-09 1.4E-06 0% 0%
cis-1,2-Dichloroethene 3.6E-04 NC 8.50E+01 NC 4.3E-06 -- 0%
Ethylbenzene 6.1E-03 2.60E+01 2.10E+04 2.3E-10 2.9E-07 0% 0%
Isopropylbenzene 5.1E-02 NC 9.90E+03 NC 5.2E-06 -- 0%
Methyl-tert-butyl ether (MTBE) 3.9E-04 2.10E+02 6.60E+04 1.9E-12 5.9E-09 0% 0%
Naphthalene 4.2E-02 1.70E+01 5.80E+02 2.5E-09 7.3E-05 0% 0%
n-Butylbenzene 2.2E-02 NC 5.80E+04 NC 3.7E-07 -- 0%
n-Propylbenzene 3.4E-02 NC 2.40E+04 NC 1.4E-06 -- 0%
sec-Butylbenzene 2.1E-02 NC 1.20E+05 NC 1.7E-07 -- 0%
tert-Butylbenzene 1.1E+00 NC 1.20E+05 NC 9.2E-06 -- 0%
Tetrachloroethene (PCE) 3.5E-04 2.70E+00 3.90E+02 1.3E-10 8.9E-07 0% 0%
Toluene 9.1E-02 NC 5.30E+03 NC 1.7E-05 -- 0%
Trichloroethene (TCE) 3.1E-02 6.10E+00 1.90E+01 5.1E-09 1.6E-03 0% 0%
Vinyl Chloride 2.4E-04 1.50E-01 3.80E+02 1.6E-09 6.2E-07 0% 0%
Xylenes, Total 8.1E-04 NC 2.50E+03 NC 3.2E-07 -- 0%
TPH Gasoline (C4-C12) 8.0E-02 NC 2.00E+03 NC 4.0E-05 -- 0%

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Metals

TABLE 6
SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ALL AREAS EXCEPT FOR ZONE 4 - FUTURE WORKER

Brisbane Baylands OU-2
Brisbane, California
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Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

TABLE 6
SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ALL AREAS EXCEPT FOR ZONE 4 - FUTURE WORKER

Brisbane Baylands OU-2
Brisbane, California

2-Methylnaphthalene 9.8E-02 NC 3.00E+03 NC 3.3E-05 -- 0%
Acenaphthene 6.7E-02 NC 4.50E+04 NC 1.5E-06 -- 0%
Acenaphthylene 6.5E-02 NC 4.50E+04 NC 1.5E-06 -- 0%
Anthracene 1.5E-01 NC 2.30E+05 NC 6.7E-07 -- 0%
Benzo(a)anthracene 2.8E-01 2.00E+01 NA 1.4E-08 NA 0% --
Benzo(a)pyrene 3.8E-01 2.10E+00 2.20E+02 1.8E-07 1.7E-03 0% 0%
Benzo(b)fluoranthene 5.3E-01 2.10E+01 NA 2.5E-08 NA 0% --
Benzo(g,h,i)perylene 2.3E-01 NC NA NC NA -- --
Benzo(k)fluoranthene 1.8E-01 2.10E+02 NA 8.8E-10 NA 0% --
Chrysene 4.6E-01 2.10E+03 NA 2.2E-10 NA 0% --
Dibenzo(a,h)anthracene 1.1E-01 2.10E+00 NA 5.1E-08 NA 0% --
Fluoranthene 5.0E-01 NC 3.00E+04 NC 1.7E-05 -- 0%
Fluorene 1.6E-02 NC 3.00E+04 NC 5.4E-07 -- 0%
Indeno(1,2,3-cd)pyrene 1.4E-01 2.10E+01 NA 6.6E-09 NA 0% --
Naphthalene 1.1E-01 1.70E+01 5.80E+02 6.4E-09 1.9E-04 0% 0%
Phenanthrene 3.8E-01 NC NA NC NA -- --
Pyrene 7.1E-01 NC 2.30E+04 NC 3.1E-05 -- 0%
B(a)P TEQ 6.1E-01 2.10E+00 2.20E+02 2.9E-07 2.8E-03 0% 0%
TPH-Diesel (C10-C28) 3.7E+02 NC 1.20E+03 NC 3.1E-01 -- 2%
TPH-Motor Oil (C24-C36) 7.8E+02 NC 1.80E+05 NC 4.3E-03 -- 0%

4,4'-DDD 1.7E-03 1.20E+01 NA 1.4E-10 NA 0% --
4,4'-DDE 1.7E-02 8.30E+00 NA 2.1E-09 NA 0% --
4,4'-DDT 6.4E-03 8.50E+00 5.20E+02 7.5E-10 1.2E-05 0% 0%
alpha-Chlordane 3.8E-03 2.20E+00 5.00E+02 1.7E-09 7.6E-06 0% 0%
Chlordane 1.9E-02 2.20E+00 5.00E+02 8.7E-09 3.8E-05 0% 0%
Dieldrin 2.5E-03 1.60E-01 4.80E+01 1.6E-08 5.2E-05 0% 0%
Endrin 1.7E-03 NC 2.90E+02 NC 6.0E-06 -- 0%
Endrin aldehyde 0.0E+00 NC 2.90E+02 NC 0.0E+00 -- 0%
Endrin ketone 0.0E+00 NC 2.90E+02 NC 0.0E+00 -- 0%
gamma-Chlordane 8.2E-04 2.20E+00 5.00E+02 3.7E-10 1.6E-06 0% 0%
PCB-1254  (Aroclor 1254) 2.4E-02 9.40E-01 NA 2.6E-08 NA 0% --
PCB-1260  (Aroclor 1260) 9.1E-02 9.40E-01 NA 9.7E-08 NA 0% --

2E-04 1.7E+01
4E-06 9.9E-01
2E-04 1.7E+01

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

TOTAL without B(a)P TEQ

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL without Arsenic

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 

TOTAL 
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Antimony 3.6E+01 NC 1.60E+02 NC 2.3E-01 -- 3%
Arsenic 1.3E+01 3.10E-01 3.60E+00 4.1E-05 3.5E+00 93% 48%
Barium 8.4E+01 NC 2.20E+05 NC 3.8E-04 -- 0%
Beryllium 2.0E-01 6.90E+03 2.30E+02 2.9E-11 8.6E-04 0% 0%
Cadmium 7.6E-01 4.00E+03 1.10E+03 1.9E-10 6.9E-04 0% 0%
Chromium 3.3E+01 NC 1.80E+06 NC 1.8E-05 -- 0%
Cobalt 9.5E+00 1.90E+03 3.50E+02 5.0E-09 2.7E-02 0% 0%
Copper 1.6E+02 NC 4.70E+04 NC 3.5E-03 -- 0%
Lead 5.4E+02 3.80E+02 3.20E+02 1.4E-06 NA 3% --
Mercury 5.3E-01 NC 1.90E+02 NC 2.8E-03 -- 0%
Molybdenum 1.0E+00 NC 5.80E+03 NC 1.8E-04 -- 0%
Nickel 4.0E+01 6.40E+04 1.10E+04 6.2E-10 3.6E-03 0% 0%
Selenium 1.3E+00 NC 5.80E+03 NC 2.2E-04 -- 0%
Silver 3.3E-01 NC 5.80E+03 NC 5.6E-05 -- 0%
Thallium 4.4E-01 NC 1.20E+01 NC 3.7E-02 -- 1%
Vanadium 6.9E+01 NC 5.80E+03 NC 1.2E-02 -- 0%
Zinc 2.3E+02 NC 3.50E+05 NC 6.7E-04 -- 0%

1,1,1-Trichloroethane 1.2E-01 NC 7.30E+03 NC 1.6E-05 -- 0%
1,1,2-Trichloro1,2,2trifluoroethane 0.0E+00 NC 1.80E+04 NC 0.0E+00 -- 0%
1,1-Dichloroethane 1.2E-01 1.60E+01 2.30E+05 7.5E-09 5.2E-07 0% 0%
1,2,4-Trimethylbenzene 1.1E+00 NC 1.80E+03 NC 5.9E-04 -- 0%
1,3,5-Trimethylbenzene 2.3E-01 NC 1.50E+03 NC 1.5E-04 -- 0%
2-Butanone 6.3E-03 NC 1.90E+05 NC 3.3E-08 -- 0%
4-Isopropyltoluene 1.1E-01 NC 5.30E+03 NC 2.2E-05 -- 0%
4-Methyl-2pentanone 0.0E+00 NC 1.40E+05 NC 0.0E+00 -- 0%
Benzene 9.2E-03 1.40E+00 4.70E+01 6.6E-09 2.0E-04 0% 0%
Carbon disulfide 2.4E-02 NC 3.50E+03 NC 6.8E-06 -- 0%
Chloroethane 2.6E-01 NC 5.90E+04 NC 4.4E-06 -- 0%
Chloroform 0.0E+00 1.40E+00 1.00E+03 0.0E+00 0.0E+00 0% 0%
cis-1,2-Dichloroethene 5.4E-01 NC 8.50E+01 NC 6.4E-03 -- 0%
Ethylbenzene 5.3E-02 2.60E+01 2.10E+04 2.0E-09 2.5E-06 0% 0%
Isopropylbenzene 6.9E-02 NC 9.90E+03 NC 7.0E-06 -- 0%
Methyl-tert-butyl ether (MTBE) 0.0E+00 2.10E+02 6.60E+04 0.0E+00 0.0E+00 0% 0%
Naphthalene 8.3E-01 1.70E+01 5.80E+02 4.9E-08 1.4E-03 0% 0%
n-Butylbenzene 4.0E-01 NC 5.80E+04 NC 6.9E-06 -- 0%
n-Propylbenzene 2.1E-01 NC 2.40E+04 NC 8.9E-06 -- 0%
sec-Butylbenzene 6.1E-02 NC 1.20E+05 NC 5.1E-07 -- 0%
tert-Butylbenzene 0.0E+00 NC 1.20E+05 NC 0.0E+00 -- 0%
Tetrachloroethene (PCE) 4.7E-04 2.70E+00 3.90E+02 1.7E-10 1.2E-06 0% 0%
Toluene 6.9E-02 NC 5.30E+03 NC 1.3E-05 -- 0%
Trichloroethene (TCE) 4.8E-01 6.10E+00 1.90E+01 7.9E-08 2.5E-02 0% 0%
Vinyl Chloride 1.0E-01 1.50E-01 3.80E+02 6.7E-07 2.6E-04 2% 0%
Xylenes, Total 0.0E+00 NC 2.50E+03 NC 0.0E+00 -- 0%
TPH Gasoline (C4-C12) 4.0E-01 NC 2.00E+03 NC 2.0E-04 -- 0%

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

TABLE 7
SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD

CHEMICALS IN SOIL ZONE 4 - FUTURE WORKER
Brisbane Baylands OU-2

Brisbane, California
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TABLE 7
SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD

CHEMICALS IN SOIL ZONE 4 - FUTURE WORKER
Brisbane Baylands OU-2

Brisbane, California

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg

Analyte
Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

2-Methylnaphthalene 2.5E-01 NC 3.00E+03 NC 8.4E-05 -- 0%
Acenaphthene 3.3E-01 NC 4.50E+04 NC 7.3E-06 -- 0%
Acenaphthylene 8.3E-02 NC 4.50E+04 NC 1.8E-06 -- 0%
Anthracene 6.6E-01 NC 2.30E+05 NC 2.9E-06 -- 0%
Benzo(a)anthracene 5.6E-01 2.00E+01 NA 2.8E-08 NA 0% --
Benzo(a)pyrene 4.2E-01 2.10E+00 2.20E+02 2.0E-07 1.9E-03 0% 0%
Benzo(b)fluoranthene 4.0E-01 2.10E+01 NA 1.9E-08 NA 0% --
Benzo(g,h,i)perylene 2.2E-01 NC NA NC NA -- --
Benzo(k)fluoranthene 3.4E-01 2.10E+02 NA 1.6E-09 NA 0% --
Chrysene 6.7E-01 2.10E+03 NA 3.2E-10 NA 0% --
Dibenzo(a,h)anthracene 7.3E-02 2.10E+00 NA 3.5E-08 NA 0% --
Fluoranthene 4.7E-01 NC 3.00E+04 NC 1.6E-05 -- 0%
Fluorene 5.2E-01 NC 3.00E+04 NC 1.7E-05 -- 0%
Indeno(1,2,3-cd)pyrene 1.0E-01 2.10E+01 NA 4.9E-09 NA 0% --
Naphthalene 1.0E-01 1.70E+01 5.80E+02 6.0E-09 1.8E-04 0% 0%
Phenanthrene 2.8E+00 NC NA NC NA -- --
Pyrene 1.1E+00 NC 2.30E+04 NC 4.7E-05 -- 0%
B(a)P TEQ 6.0E-01 2.10E+00 2.20E+02 2.9E-07 2.7E-03 1% 0%
TPH-Diesel (C10-C28) 4.0E+03 NC 1.20E+03 NC 3.4E+00 -- 46%
TPH-Motor Oil (C24-C36) 4.2E+03 NC 1.80E+05 NC 2.4E-02 -- 0%

4,4'-DDD 1.4E-03 1.20E+01 NA 1.2E-10 NA 0% --
4,4'-DDE 1.5E-03 8.30E+00 NA 1.8E-10 NA 0% --
4,4'-DDT 2.4E-03 8.50E+00 5.20E+02 2.8E-10 4.6E-06 0% 0%
alpha-Chlordane 1.1E-03 2.20E+00 5.00E+02 4.8E-10 2.1E-06 0% 0%
Chlordane 6.4E-02 2.20E+00 5.00E+02 2.9E-08 1.3E-04 0% 0%
Dieldrin 2.4E-03 1.60E-01 4.80E+01 1.5E-08 5.0E-05 0% 0%
Endrin 0.0E+00 NC 2.90E+02 NC 0.0E+00 -- 0%
Endrin aldehyde 0.0E+00 NC 2.90E+02 NC 0.0E+00 -- 0%
Endrin ketone 7.0E-04 NC 2.90E+02 NC 2.4E-06 -- 0%
gamma-Chlordane 4.5E-03 2.20E+00 5.00E+02 2.0E-09 9.0E-06 0% 0%
PCB-1254  (Aroclor 1254) 0.0E+00 9.40E-01 NA 0.0E+00 NA 0% --
PCB-1260  (Aroclor 1260) 2.1E-02 9.40E-01 NA 2.2E-08 NA 0% --

4E-05 7.3E+00
3E-06 3.7E+00
4E-05 7.3E+00

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL 

TOTAL without Arsenic

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 

TOTAL without B(a)P TEQ
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Chloroform 7.7E-03 1.40E+00 1.00E+03 5.5E-09 7.7E-06 0% 0%
cis-1,2-Dichloroethene 4.9E+02 NC 8.50E+01 NC 5.8E+00 -- 9%
Ethylbenzene 5.3E-03 2.60E+01 2.10E+04 2.0E-10 2.5E-07 0% 0%
Tetrachloroethene (PCE) 4.8E+03 2.70E+00 3.90E+02 1.8E-03 1.2E+01 92% 19%
trans-1,2-Dichloroethene 2.5E+02 NC 6.00E+02 NC 4.2E-01 -- 1%
Trichloroethene (TCE) 8.6E+02 6.10E+00 1.90E+01 1.4E-04 4.5E+01 7% 71%
Vinyl Chloride 2.3E+00 1.50E-01 3.80E+02 1.5E-05 6.1E-03 1% 0%
Xylenes, Total 3.1E-02 NC 2.50E+03 NC 1.2E-05 -- 0%

2E-03 6.4E+01

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

TOTAL 

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 

Volatile Organic Compounds (VOCs) 

TABLE 8
SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD

CHEMICALS IN SOIL AREA OF HVOC PLUME - FUTURE WORKER
Brisbane Baylands OU-2

Brisbane, California
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Antimony 5.8E+01 NC 1.1E+01 NC 5.3E+00 -- 2.3%
Arsenic 5.8E+01 6.7E-02 2.6E-01 8.6E-04 2.2E+02 97.1% 95.1%
Barium 4.3E+02 NC 1.5E+04 NC 2.9E-02 -- 0.0%
Beryllium 2.9E-01 1.6E+03 1.6E+01 1.8E-10 1.8E-02 0.0% 0.0%
Cadmium 2.3E+00 9.1E+02 7.8E+01 2.5E-09 3.0E-02 0.0% 0.0%
Chromium 1.3E+02 NC 1.2E+05 NC 1.1E-03 -- 0.0%
Cobalt 3.6E+01 4.2E+02 2.3E+01 8.6E-08 1.6E+00 0.0% 0.7%
Copper 2.0E+03 NC 3.1E+03 NC 6.4E-01 -- 0.3%
Lead 1.1E+03 8.2E+01 8.0E+01 1.4E-05 NA 1.5% --
Mercury 8.1E-01 NC 1.3E+01 NC 6.2E-02 -- 0.0%
Molybdenum 5.5E+00 NC 3.9E+02 NC 1.4E-02 -- 0.0%
Nickel 8.5E+01 1.5E+04 8.2E+02 5.7E-09 1.0E-01 0.0% 0.0%
Selenium 1.3E+00 NC 3.9E+02 NC 3.4E-03 -- 0.0%
Silver 1.1E+00 NC 3.9E+02 NC 2.8E-03 -- 0.0%
Thallium 4.1E-01 NC 7.8E-01 NC 5.2E-01 -- 0.2%
Vanadium 5.8E+02 NC 3.9E+02 NC 1.5E+00 -- 0.6%
Zinc 7.2E+02 NC 2.3E+04 NC 3.1E-02 -- 0.0%

1,1,1-Trichloroethane 0.0E+00 NC 1.7E+03 NC 0.0E+00 -- 0.0%
1,1,2-Trichloro1,2,2trifluoroethane 7.5E-03 NC 6.7E+03 NC 1.1E-06 -- 0.0%
1,1-Dichloroethane 0.0E+00 3.6E+00 1.6E+04 0.0E+00 0.0E+00 0.0% 0.0%
1,2,4-Trimethylbenzene 2.4E-01 NC 3.0E+02 NC 8.1E-04 -- 0.0%
1,3,5-Trimethylbenzene 1.4E-01 NC 2.7E+02 NC 5.0E-04 -- 0.0%
2-Butanone 4.8E-03 NC 2.7E+04 NC 1.8E-07 -- 0.0%
4-Isopropyltoluene 2.6E-02 NC 1.1E+03 NC 2.4E-05 -- 0.0%
4-Methyl-2pentanone 4.0E+00 NC 3.4E+04 NC 1.2E-04 -- 0.0%
Benzene 4.7E-02 3.3E-01 1.1E+01 1.4E-07 4.3E-03 0.0% 0.0%
Carbon disulfide 4.4E-04 NC 7.7E+02 NC 5.8E-07 -- 0.0%
Chloroethane 0.0E+00 NC 1.4E+04 NC 0.0E+00 -- 0.0%
Chloroform 1.4E-03 3.2E-01 2.0E+02 4.4E-09 7.0E-06 0.0% 0.0%
cis-1,2-Dichloroethene 3.6E-04 NC 1.9E+01 NC 1.9E-05 -- 0.0%
Ethylbenzene 6.1E-03 5.9E+00 3.4E+03 1.0E-09 1.8E-06 0.0% 0.0%
Isopropylbenzene 5.1E-02 NC 1.9E+03 NC 2.7E-05 -- 0.0%
Methyl-tert-butyl ether (MTBE) 3.9E-04 4.7E+01 1.6E+04 8.3E-12 2.4E-08 0.0% 0.0%
Naphthalene 4.2E-02 3.8E+00 1.3E+02 1.1E-08 3.3E-04 0.0% 0.0%
n-Butylbenzene 2.2E-02 NC 3.9E+03 NC 5.5E-06 -- 0.0%
n-Propylbenzene 3.4E-02 NC 3.8E+03 NC 9.1E-06 -- 0.0%
sec-Butylbenzene 2.1E-02 NC 7.8E+03 NC 2.7E-06 -- 0.0%
tert-Butylbenzene 1.1E+00 NC 7.8E+03 NC 1.4E-04 -- 0.0%
Tetrachloroethene (PCE) 3.5E-04 5.9E-01 8.2E+01 5.9E-10 4.3E-06 0.0% 0.0%
Toluene 9.1E-02 NC 1.1E+03 NC 8.3E-05 -- 0.0%
Trichloroethene (TCE) 3.1E-02 9.5E-01 4.2E+00 3.3E-08 7.4E-03 0.0% 0.0%
Vinyl Chloride 2.4E-04 8.3E-03 7.0E+01 2.8E-08 3.4E-06 0.0% 0.0%
Xylenes, Total 8.1E-04 NC 5.8E+02 NC 1.4E-06 -- 0.0%
TPH Gasoline (C4-C12) 8.0E-02 NC 4.3E+02 NC 1.9E-04 -- 0.0%

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level
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Screening
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Metals

TABLE 9

Brisbane Baylands OU-2
Brisbane, California

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ALL AREAS EXCEPT FOR ZONE 4 - FUTURE RESIDENT
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TABLE 9

Brisbane Baylands OU-2
Brisbane, California

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ALL AREAS EXCEPT FOR ZONE 4 - FUTURE RESIDENT

2-Methylnaphthalene 9.8E-02 NC 2.4E+02 NC 4.1E-04 -- 0.0%
Acenaphthene 6.7E-02 NC 3.6E+03 NC 1.9E-05 -- 0.0%
Acenaphthylene 6.5E-02 NC 3.6E+03 NC 1.8E-05 -- 0.0%
Anthracene 1.5E-01 NC 1.8E+04 NC 8.6E-06 -- 0.0%
Benzo(a)anthracene 2.8E-01 1.1E+00 NA 2.6E-07 NA 0.0% --
Benzo(a)pyrene 3.8E-01 1.1E-01 1.8E+01 3.5E-06 2.1E-02 0.4% 0.0%
Benzo(b)fluoranthene 5.3E-01 1.1E+00 NA 4.8E-07 NA 0.1% --
Benzo(g,h,i)perylene 2.3E-01 NC NA NC NA -- --
Benzo(k)fluoranthene 1.8E-01 1.1E+01 NA 1.7E-08 NA 0.0% --
Chrysene 4.6E-01 1.1E+02 NA 4.2E-09 NA 0.0% --
Dibenzo(a,h)anthracene 1.1E-01 1.1E-01 NA 9.6E-07 NA 0.1% --
Fluoranthene 5.0E-01 NC 2.4E+03 NC 2.1E-04 -- 0.0%
Fluorene 1.6E-02 NC 2.4E+03 NC 6.8E-06 -- 0.0%
Indeno(1,2,3-cd)pyrene 1.4E-01 1.1E+00 NA 1.3E-07 NA 0.0% --
Naphthalene 1.1E-01 3.8E+00 1.3E+02 2.9E-08 8.4E-04 0.0% 0.0%
Phenanthrene 3.8E-01 NC NA NC NA -- --
Pyrene 7.1E-01 NC 1.8E+03 NC 3.9E-04 -- 0.0%
B(a)P TEQ 6.1E-01 1.1E-01 1.8E+01 5.5E-06 3.4E-02 -- --
TPH-Diesel (C10-C28) 3.7E+02 NC 2.6E+02 NC 1.4E+00 -- 0.6%
TPH-Motor Oil 7.8E+02 NC 1.2E+04 NC 6.5E-02 -- 0.0%

4,4'-DDD 1.7E-03 2.7E+00 NA 6.3E-10 NA 0.0% --
4,4'-DDE 1.7E-02 1.8E+00 NA 9.5E-09 NA 0.0% --
4,4'-DDT 6.4E-03 1.9E+00 3.7E+01 3.4E-09 1.7E-04 0.0% 0.0%
alpha-Chlordane 3.8E-03 4.8E-01 3.6E+01 7.9E-09 1.1E-04 0.0% 0.0%
Chlordane 1.9E-02 4.8E-01 3.6E+01 4.0E-08 5.3E-04 0.0% 0.0%
Dieldrin 2.5E-03 3.7E-02 3.5E+00 6.7E-08 7.1E-04 0.0% 0.0%
Endrin 1.7E-03 NC 2.1E+01 NC 8.3E-05 -- 0.0%
Endrin aldehyde 0.0E+00 NC 2.1E+01 NC 0.0E+00 -- 0.0%
Endrin ketone 0.0E+00 NC 2.1E+01 NC 0.0E+00 -- 0.0%
gamma-Chlordane 8.2E-04 4.8E-01 3.6E+01 1.7E-09 2.3E-05 0.0% 0.0%
PCB-1254  (Aroclor 1254) 2.4E-02 2.3E-01 NA 1.0E-07 NA 0.0% --
PCB-1260  (Aroclor 1260) 9.1E-02 2.3E-01 NA 4.0E-07 NA 0.0% --

9E-04 2.3E+02
3E-05 1.1E+01
9E-04 2.3E+02

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

TOTAL without B(a)P TEQ

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL with Arsenic

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 

TOTAL without Arsenic
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Antimony 3.6E+01 NC 1.1E+01 NC 3.3E+00 -- 4.8%
Arsenic 1.3E+01 6.7E-02 2.6E-01 1.9E-04 4.9E+01 86.0% 70.4%
Barium 8.4E+01 NC 1.5E+04 NC 5.6E-03 -- 0.0%
Beryllium 2.0E-01 1.6E+03 1.6E+01 1.2E-10 1.2E-02 0.0% 0.0%
Cadmium 7.6E-01 9.1E+02 7.8E+01 8.3E-10 9.7E-03 0.0% 0.0%
Chromium 3.3E+01 NC 1.2E+05 NC 2.8E-04 -- 0.0%
Cobalt 9.5E+00 4.2E+02 2.3E+01 2.3E-08 4.1E-01 0.0% 0.6%
Copper 1.6E+02 NC 3.1E+03 NC 5.3E-02 -- 0.1%
Lead 5.4E+02 8.2E+01 8.0E+01 6.6E-06 NA 3.0% --
Mercury 5.3E-01 NC 1.3E+01 NC 4.1E-02 -- 0.1%
Molybdenum 1.0E+00 NC 3.9E+02 NC 2.7E-03 -- 0.0%
Nickel 4.0E+01 1.5E+04 8.2E+02 2.7E-09 4.8E-02 0.0% 0.1%
Selenium 1.3E+00 NC 3.9E+02 NC 3.3E-03 -- 0.0%
Silver 3.3E-01 NC 3.9E+02 NC 8.4E-04 -- 0.0%
Thallium 4.4E-01 NC 7.8E-01 NC 5.7E-01 -- 0.8%
Vanadium 6.9E+01 NC 3.9E+02 NC 1.8E-01 -- 0.3%
Zinc 2.3E+02 NC 2.3E+04 NC 1.0E-02 -- 0.0%

1,1,1-Trichloroethane 1.2E-01 NC 1.7E+03 NC 7.1E-05 -- 0.0%
1,1,2-Trichloro1,2,2trifluoroethane 0.0E+00 NC 6.7E+03 NC 0.0E+00 -- 0.0%
1,1-Dichloroethane 1.2E-01 3.6E+00 1.6E+04 3.3E-08 7.5E-06 0.0% 0.0%
1,2,4-Trimethylbenzene 1.1E+00 NC 3.0E+02 NC 3.6E-03 -- 0.0%
1,3,5-Trimethylbenzene 2.3E-01 NC 2.7E+02 NC 8.4E-04 -- 0.0%
2-Butanone 6.3E-03 NC 2.7E+04 NC 2.3E-07 -- 0.0%
4-Isopropyltoluene 1.1E-01 NC 1.1E+03 NC 1.0E-04 -- 0.0%
4-Methyl-2pentanone 0.0E+00 NC 3.4E+04 NC 0.0E+00 -- 0.0%
Benzene 9.2E-03 3.3E-01 1.1E+01 2.8E-08 8.3E-04 0.0% 0.0%
Carbon disulfide 2.4E-02 NC 7.7E+02 NC 3.1E-05 -- 0.0%
Chloroethane 2.6E-01 NC 1.4E+04 NC 1.9E-05 -- 0.0%
Chloroform 0.0E+00 3.2E-01 2.0E+02 0.0E+00 0.0E+00 0.0% 0.0%
cis-1,2-Dichloroethene 5.4E-01 NC 1.9E+01 NC 2.8E-02 -- 0.0%
Ethylbenzene 5.3E-02 5.9E+00 3.4E+03 9.0E-09 1.6E-05 0.0% 0.0%
Isopropylbenzene 6.9E-02 NC 1.9E+03 NC 3.6E-05 -- 0.0%
Methyl-tert-butyl ether (MTBE) 0.0E+00 4.7E+01 1.6E+04 0.0E+00 0.0E+00 0.0% 0.0%
Naphthalene 8.3E-01 3.8E+00 1.3E+02 2.2E-07 6.4E-03 0.1% 0.0%
n-Butylbenzene 4.0E-01 NC 3.9E+03 NC 1.0E-04 -- 0.0%
n-Propylbenzene 2.1E-01 NC 3.8E+03 NC 5.6E-05 -- 0.0%
sec-Butylbenzene 6.1E-02 NC 7.8E+03 NC 7.9E-06 -- 0.0%
tert-Butylbenzene 0.0E+00 NC 7.8E+03 NC 0.0E+00 -- 0.0%
Tetrachloroethene (PCE) 4.7E-04 5.9E-01 8.2E+01 8.0E-10 5.7E-06 0.0% 0.0%
Toluene 6.9E-02 NC 1.1E+03 NC 6.3E-05 -- 0.0%
Trichloroethene (TCE) 4.8E-01 9.5E-01 4.2E+00 5.1E-07 1.1E-01 0.2% 0.2%
Vinyl Chloride 1.0E-01 8.3E-03 7.0E+01 1.2E-05 1.4E-03 5.5% 0.0%
Xylenes, Total 0.0E+00 NC 5.8E+02 NC 0.0E+00 -- 0.0%
TPH Gasoline (C4-C12) 4.0E-01 NC 4.3E+02 NC 9.4E-04 -- 0.0%

Metals

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

TABLE 10

Brisbane Baylands OU-2
Brisbane, California
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2-Methylnaphthalene 2.5E-01 NC 2.4E+02 NC 1.0E-03 -- 0.0%
Acenaphthene 3.3E-01 NC 3.6E+03 NC 9.2E-05 -- 0.0%
Acenaphthylene 8.3E-02 NC 3.6E+03 NC 2.3E-05 -- 0.0%
Anthracene 6.6E-01 NC 1.8E+04 NC 3.7E-05 -- 0.0%
Benzo(a)anthracene 5.6E-01 1.1E+00 NA 5.1E-07 NA 0.2% --
Benzo(a)pyrene 4.2E-01 1.1E-01 1.8E+01 3.8E-06 2.3E-02 1.7% 0.0%
Benzo(b)fluoranthene 4.0E-01 1.1E+00 NA 3.7E-07 NA 0.2% --
Benzo(g,h,i)perylene 2.2E-01 NC NA NC NA -- --
Benzo(k)fluoranthene 3.4E-01 1.1E+01 NA 3.1E-08 NA 0.0% --
Chrysene 6.7E-01 1.1E+02 NA 6.1E-09 NA 0.0% --
Dibenzo(a,h)anthracene 7.3E-02 1.1E-01 NA 6.6E-07 NA 0.3% --
Fluoranthene 4.7E-01 NC 2.4E+03 NC 2.0E-04 -- 0.0%
Fluorene 5.2E-01 NC 2.4E+03 NC 2.2E-04 -- 0.0%
Indeno(1,2,3-cd)pyrene 1.0E-01 1.1E+00 NA 9.3E-08 NA 0.0% --
Naphthalene 1.0E-01 3.8E+00 1.3E+02 2.7E-08 7.9E-04 0.0% 0.0%
Phenanthrene 2.8E+00 NC NA NC NA -- --
Pyrene 1.1E+00 NC 1.8E+03 NC 6.0E-04 -- 0.0%
B(a)P TEQ 6.0E-01 1.1E-01 1.8E+01 5.5E-06 3.3E-02 -- --
TPH-Diesel (C10-C28) 4.0E+03 NC 2.6E+02 NC 1.6E+01 -- 22.6%
TPH-Motor Oil 4.2E+03 NC 1.2E+04 NC 3.5E-01 -- 0.5%

4,4'-DDD 1.4E-03 2.7E+00 NA 5.2E-10 NA 0.0% --
4,4'-DDE 1.5E-03 1.8E+00 NA 8.1E-10 NA 0.0% --
4,4'-DDT 2.4E-03 1.9E+00 3.7E+01 1.2E-09 6.4E-05 0.0% 0.0%
alpha-Chlordane 1.1E-03 4.8E-01 3.6E+01 2.2E-09 3.0E-05 0.0% 0.0%
Chlordane 6.4E-02 4.8E-01 3.6E+01 1.3E-07 1.8E-03 0.1% 0.0%
Dieldrin 2.4E-03 3.7E-02 3.5E+00 6.5E-08 6.9E-04 0.0% 0.0%
Endrin 0.0E+00 NC 2.1E+01 NC 0.0E+00 -- 0.0%
Endrin aldehyde 0.0E+00 NC 2.1E+01 NC 0.0E+00 -- 0.0%
Endrin ketone 7.0E-04 NC 2.1E+01 NC 3.3E-05 -- 0.0%
gamma-Chlordane 4.5E-03 4.8E-01 3.6E+01 9.4E-09 1.3E-04 0.0% 0.0%
PCB-1254  (Aroclor 1254) 0.0E+00 2.3E-01 NA 0.0E+00 NA 0.0% --
PCB-1260  (Aroclor 1260) 2.1E-02 2.3E-01 NA 9.0E-08 NA 0.0% --

2E-04 6.9E+01
3E-05 2.0E+01
2E-04 6.9E+01

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL with Arsenic

TOTAL without Arsenic

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 

TOTAL without B(a)P TEQ

Page 2 of 2 Geosyntec Consultants



Chloroform 7.70E-03 3.2E-01 2.0E+02 2.4E-08 3.9E-05 0.0% 0.0%
cis-1,2-Dichloroethene 4.91E+02 NC 1.9E+01 NC 2.6E+01 -- 8.9%
Ethylbenzene 5.30E-03 5.9E+00 3.4E+03 9.0E-10 1.6E-06 0.0% 0.0%
Tetrachloroethene (PCE) 4.80E+03 5.9E-01 8.2E+01 8.1E-03 5.9E+01 87.3% 20.1%
trans-1,2-Dichloroethene 2.50E+02 NC 1.3E+02 NC 1.9E+00 -- 0.7%
Trichloroethene (TCE) 8.60E+02 9.5E-01 4.2E+00 9.1E-04 2.0E+02 9.7% 70.3%
Vinyl Chloride 2.30E+00 8.3E-03 7.0E+01 2.8E-04 3.3E-02 3.0% 0.0%
Xylenes, Total 3.10E-02 NC 5.8E+02 NC 5.3E-05 -- 0.0%

9E-03 2.9E+02

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

TOTAL 

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 

Volatile Organic Compounds (VOCs) 

TABLE 11
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Antimony 3.3E+01 NC 4.96E+01 NC 6.7E-01 -- 1%

Arsenic 5.3E+01 2.03E+00 9.76E-01 2.6E-05 5.4E+01 96% 95%

Barium 3.0E+02 NC 3.02E+03 NC 9.9E-02 -- 0%

Beryllium 1.1E-01 1.84E+02 2.72E+01 6.1E-10 4.1E-03 0% 0%

Cadmium 1.7E+00 1.05E+02 5.09E+01 1.6E-08 3.4E-02 0% 0%

Chromium 1.2E+02 NC 5.31E+05 NC 2.2E-04 -- 0%

Cobalt 1.2E+01 4.91E+01 2.79E+01 2.4E-07 4.2E-01 1% 1%

Copper 1.0E+03 NC 1.42E+04 NC 7.4E-02 -- 0%

Lead 1.3E+03 2.70E+03 1.60E+02 4.9E-07 NA 2% --

Mercury 7.0E-01 NC 4.36E+01 NC 1.6E-02 -- 0%

Molybdenum 1.7E+00 NC 1.77E+03 NC 9.4E-04 -- 0%

Nickel 8.1E+01 1.70E+03 8.63E+01 4.8E-08 9.4E-01 0% 2%

Selenium 1.4E+00 NC 1.75E+03 NC 7.9E-04 -- 0%

Silver 1.4E+00 NC 1.77E+03 NC 8.0E-04 -- 0%

Thallium 6.0E-01 NC 3.54E+00 NC 1.7E-01 -- 0%

Vanadium 6.1E+01 NC 4.66E+02 NC 1.3E-01 -- 0%

Zinc 8.0E+02 NC 1.06E+05 NC 7.5E-03 -- 0%

1,1,1-Trichloroethane 0.0E+00 NC 7.20E+03 NC 0.0E+00 -- 0%

1,1,2-Trichloro1,2,2trifluoroethane 7.5E-03 NC NA NC NA -- --

1,1-Dichloroethane 0.0E+00 3.68E+02 7.08E+04 0.0E+00 0.0E+00 0% 0%

1,2,4-Trimethylbenzene 2.4E-01 NC NA NC NA -- --

1,3,5-Trimethylbenzene 1.4E-01 NC NA NC NA -- --

2-Butanone 4.8E-03 NC 1.20E+05 NC 4.0E-08 -- 0%

4-Isopropyltoluene 2.6E-02 NC 4.70E+03 NC 5.6E-06 -- 0%

4-Methyl-2pentanone 4.0E+00 NC 1.40E+05 NC 2.8E-05 -- 0%

Benzene 4.7E-02 3.28E+01 4.54E+01 1.4E-09 1.0E-03 0% 0%

Carbon disulfide 4.4E-04 NC NA NC NA -- --

Chloroethane 0.0E+00 NC 5.86E+04 NC 0.0E+00 -- 0%

Chloroform 1.4E-03 3.38E+01 8.61E+02 4.1E-11 1.6E-06 0% 0%

cis-1,2-Dichloroethene 3.6E-04 NC 7.83E+01 NC 4.6E-06 -- 0%

Ethylbenzene 6.1E-03 5.38E+02 1.47E+04 1.1E-11 4.1E-07 0% 0%

Isopropylbenzene 5.1E-02 NC NA NC NA -- --

Methyl-tert-butyl ether (MTBE) 3.9E-04 4.11E+03 6.54E+04 9.5E-14 6.0E-09 0% 0%

Naphthalene 4.2E-02 4.04E+02 5.01E+02 1.0E-10 8.5E-05 0% 0%

n-Butylbenzene 2.2E-02 NC NA NC NA -- --

n-Propylbenzene 3.4E-02 NC NA NC NA -- --

sec-Butylbenzene 2.1E-02 NC NA NC NA -- --

tert-Butylbenzene 1.1E+00 NC NA NC NA -- --

Tetrachloroethene (PCE) 3.5E-04 3.32E+01 3.49E+02 1.1E-11 1.0E-06 0% 0%

Toluene 9.1E-02 NC 4.70E+03 NC 1.9E-05 -- 0%

Trichloroethene (TCE) 3.1E-02 1.27E+02 1.76E+01 2.4E-10 1.8E-03 0% 0%

Vinyl Chloride 2.4E-04 3.40E+00 3.02E+02 6.9E-11 7.8E-07 0% 0%

Xylenes, Total 8.1E-04 NC 2.40E+03 NC 3.4E-07 -- 0%

TPH Gasoline (C4-C12) 8.0E-02 NC 1.80E+03 NC 4.5E-05 -- 0%

TABLE 12

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ALL AREAS EXCEPT FOR ZONE 4 - FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU-2
Brisbane, California

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Metals

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg
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TABLE 12

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ALL AREAS EXCEPT FOR ZONE 4 - FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU-2
Brisbane, California

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg

2-Methylnaphthalene 5.8E-01 NC 6.70E+02 NC 8.6E-04 -- 0%

Acenaphthene 8.9E-02 NC 1.01E+04 NC 8.9E-06 -- 0%

Acenaphthylene 8.4E-02 NC NA NC NA -- --

Anthracene 2.0E-01 NC 5.03E+04 NC 4.0E-06 -- 0%

Benzo(a)anthracene 3.9E-01 1.13E+02 NA 3.4E-09 NA 0% --

Benzo(a)pyrene 3.9E-01 1.14E+01 1.01E+01 3.4E-08 3.9E-02 0% 0%

Benzo(b)fluoranthene 2.9E-01 1.14E+02 NA 2.5E-09 NA 0% --

Benzo(g,h,i)perylene 2.2E-01 NC NA NC NA -- --

Benzo(k)fluoranthene 2.0E-01 9.08E+02 NA 2.2E-10 NA 0% --

Chrysene 2.6E-01 9.08E+03 NA 2.8E-11 NA 0% --

Dibenzo(a,h)anthracene 5.3E-02 1.14E+01 NA 4.6E-09 NA 0% --

Fluoranthene 3.0E-01 NC 6.70E+03 NC 4.4E-05 -- 0%

Fluorene 1.1E-01 NC 6.70E+03 NC 1.6E-05 -- 0%

Indeno(1,2,3-cd)pyrene 1.7E-01 1.14E+02 NA 1.5E-09 NA 0% --

Naphthalene 8.2E-02 4.04E+02 5.01E+02 2.0E-10 1.6E-04 0% 0%

Phenanthrene 2.7E-01 NC NA NC NA -- --

Pyrene 4.5E-01 NC 5.03E+03 NC 9.0E-05 -- 0%

B(a)P TEQ 5.5E-01 1.14E+01 1.01E+01 4.8E-08 5.4E-02 0% 0%

TPH-Diesel (C10-C28) 4.4E+02 NC 1.10E+03 NC 4.0E-01 -- 1%

TPH-Motor Oil (C24-C36) 1.2E+03 1.14E+04 5.45E+04 1.0E-07 2.1E-02 0% 0%

4,4'-DDD 3.8E-03 8.11E+04 NA 4.6E-14 NA 0% --

4,4'-DDE 8.2E-03 5.68E+04 NA 1.4E-13 NA 0% --

4,4'-DDT 1.8E-03 5.73E+04 1.41E+05 3.1E-14 1.3E-08 0% 0%

alpha-Chlordane 1.9E-03 1.40E+04 1.30E+05 1.4E-13 1.5E-08 0% 0%

Chlordane 9.4E-03 1.40E+04 1.28E+05 6.7E-13 7.4E-08 0% 0%

Dieldrin 1.4E-03 1.06E+03 1.24E+04 1.4E-12 1.2E-07 0% 0%

Endrin 1.0E-03 NC 7.44E+01 NC 1.4E-05 -- 0%

Endrin aldehyde 6.7E-04 NC 7.44E+01 NC 9.0E-06 -- 0%

Endrin ketone 0.0E+00 NC 7.44E+01 NC 0.0E+00 -- 0%

gamma-Chlordane 1.7E-03 1.40E+04 1.30E+05 1.2E-13 1.3E-08 0% 0%

PCB-1254  (Aroclor 1254) 2.8E-02 5.49E+03 NA 5.0E-12 NA 0% --

PCB-1260  (Aroclor 1260) 4.4E-02 5.49E+03 NA 8.0E-12 NA 0% --
3E-05 5.8E+01
1E-06 3.1E+00
3E-05 5.7E+01

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

TOTAL without Arsenic

TOTAL without B(a)P TEQ

1  Screening levels based on SF RWQCB Environmental Screening Levels, January 2019.

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL 
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Antimony 1.0E+01 NC 4.96E+01 NC 2.1E-01 -- 0%

Arsenic 5.6E+01 2.03E+00 9.76E-01 2.8E-05 5.8E+01 85% 86%

Barium 8.1E+02 NC 3.02E+03 NC 2.7E-01 -- 0%

Beryllium 3.4E+00 1.84E+02 2.72E+01 1.8E-08 1.2E-01 0% 0%

Cadmium 2.4E+00 1.05E+02 5.09E+01 2.3E-08 4.8E-02 0% 0%

Chromium 5.0E+01 NC 5.31E+05 NC 9.5E-05 -- 0%

Cobalt 1.2E+02 4.91E+01 2.79E+01 2.5E-06 4.4E+00 8% 7%

Copper 1.9E+03 NC 1.42E+04 NC 1.3E-01 -- 0%

Lead 1.9E+03 2.70E+03 1.60E+02 7.0E-07 -- 2% --

Mercury 4.6E-02 NC 4.36E+01 NC 1.0E-03 -- 0%

Molybdenum 8.0E+00 NC 1.77E+03 NC 4.5E-03 -- 0%

Nickel 8.2E+01 1.70E+03 8.63E+01 4.8E-08 9.5E-01 0% 1%

Selenium 1.6E+00 NC 1.75E+03 NC 9.3E-04 -- 0%

Silver 9.3E-01 NC 1.77E+03 NC 5.3E-04 -- 0%

Thallium 3.9E-01 NC 3.54E+00 NC 1.1E-01 -- 0%

Vanadium 1.2E+03 NC 4.66E+02 NC 2.6E+00 -- 4%

Zinc 1.2E+03 NC 1.06E+05 NC 1.1E-02 -- 0%

1,1,1-Trichloroethane 1.2E-01 NC 7.20E+03 NC 1.7E-05 -- 0%

1,1,2-Trichloro1,2,2trifluoroethane 0.0E+00 NC NA NC NA -- --

1,1-Dichloroethane 1.2E-01 3.68E+02 7.08E+04 3.3E-10 1.7E-06 0% 0%

1,2,4-Trimethylbenzene 1.1E+00 NC NA NC NA -- --

1,3,5-Trimethylbenzene 2.3E-01 NC NA NC NA -- --

2-Butanone 6.3E-03 NC 1.20E+05 NC 5.3E-08 -- 0%

4-Isopropyltoluene 1.1E-01 NC 4.70E+03 NC 2.4E-05 -- 0%

4-Methyl-2pentanone 0.0E+00 NC 1.40E+05 NC 0.0E+00 -- 0%

Benzene 9.2E-03 3.28E+01 4.54E+01 2.8E-10 2.0E-04 0% 0%

Carbon disulfide 2.4E-02 NC NA NC NA -- --

Chloroethane 2.6E-01 NC 5.86E+04 NC 4.4E-06 -- 0%

Chloroform 0.0E+00 3.38E+01 8.61E+02 0.0E+00 0.0E+00 0% 0%

cis-1,2-Dichloroethene 5.4E-01 NC 7.83E+01 NC 6.9E-03 -- 0%

Ethylbenzene 5.3E-02 5.38E+02 1.47E+04 9.9E-11 3.6E-06 0% 0%

Isopropylbenzene 6.9E-02 NC NA NC NA -- --

Methyl-tert-butyl ether (MTBE) 0.0E+00 4.11E+03 6.54E+04 0.0E+00 0.0E+00 0% 0%

Naphthalene 8.3E-01 4.04E+02 5.01E+02 2.1E-09 1.7E-03 0% 0%

n-Butylbenzene 4.0E-01 NC NA NC NA -- --

n-Propylbenzene 2.1E-01 NC NA NC NA -- --

sec-Butylbenzene 6.1E-02 NC NA NC NA -- --

tert-Butylbenzene 0.0E+00 NC NA NC NA -- --

Tetrachloroethene (PCE) 4.7E-04 3.32E+01 3.49E+02 1.4E-11 1.3E-06 0% 0%

Toluene 6.9E-02 NC 4.70E+03 NC 1.5E-05 -- 0%

Trichloroethene (TCE) 4.8E-01 1.27E+02 1.76E+01 3.8E-09 2.7E-02 0% 0%

Vinyl Chloride 1.0E-01 3.40E+00 3.02E+02 2.9E-08 3.3E-04 0% 0%

Xylenes, Total 0.0E+00 NC 2.40E+03 NC 0.0E+00 -- 0%

TPH Gasoline (C4-C12) 4.0E-01 NC 1.80E+03 NC 2.2E-04 -- 0%

TABLE 13

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ZONE 4 - FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU-2
Brisbane, California

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Metals

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg
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TABLE 13

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL ZONE 4 - FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU-2
Brisbane, California

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg

2-Methylnaphthalene 7.5E+00 NC 6.70E+02 NC 1.1E-02 -- 0%

Acenaphthene 2.2E+00 NC 1.01E+04 NC 2.2E-04 -- 0%

Acenaphthylene 5.5E-01 NC NA NC NA -- --

Anthracene 3.2E+00 NC 5.03E+04 NC 6.4E-05 -- 0%

Benzo(a)anthracene 1.9E+00 1.13E+02 NA 1.7E-08 NA 0% --

Benzo(a)pyrene 1.4E+00 1.14E+01 1.01E+01 1.2E-07 1.3E-01 0% 0%

Benzo(b)fluoranthene 1.0E+00 1.14E+02 NA 8.9E-09 NA 0% --

Benzo(g,h,i)perylene 2.0E-01 NC NA NC NA -- --

Benzo(k)fluoranthene 5.2E-01 9.08E+02 NA 5.8E-10 NA 0% --

Chrysene 3.2E+00 9.08E+03 NA 3.5E-10 NA 0% --

Dibenzo(a,h)anthracene 3.2E-02 1.14E+01 NA 2.8E-09 NA 0% --

Fluoranthene 9.5E-01 NC 6.70E+03 NC 1.4E-04 -- 0%

Fluorene 2.9E+00 NC 6.70E+03 NC 4.4E-04 -- 0%

Indeno(1,2,3-cd)pyrene 6.7E-02 1.14E+02 NA 5.9E-10 NA 0% --

Naphthalene 1.3E+00 4.04E+02 5.01E+02 3.2E-09 2.6E-03 0% 0%

Phenanthrene 1.3E+01 NC NA NC NA -- --

Pyrene 6.7E+00 NC 5.03E+03 NC 1.3E-03 -- 0%

B(a)P TEQ 1.8E+00 1.14E+01 1.01E+01 1.6E-07 1.8E-01 0% 0%

TPH-Diesel (C10-C28) 1.3E+04 NC 1.10E+03 0% 0%

TPH-Motor Oil (C24-C36) 1.4E+04 1.14E+04 5.45E+04 1.2E-06 2.5E-01 4% 0%

4,4'-DDD 9.2E-04 8.11E+04 NA 1.1E-14 NA 0% --

4,4'-DDE 8.6E-04 5.68E+04 NA 1.5E-14 NA 0% --

4,4'-DDT 2.7E-03 5.73E+04 1.41E+05 4.8E-14 1.9E-08 0% 0%

alpha-Chlordane 6.8E-04 1.40E+04 1.30E+05 4.8E-14 5.2E-09 0% 0%

Chlordane 6.4E-02 1.40E+04 1.28E+05 4.6E-12 5.0E-07 0% 0%

Dieldrin 2.4E-03 1.06E+03 1.24E+04 2.3E-12 1.9E-07 0% 0%

Endrin 0.0E+00 NC 7.44E+01 NC 0.0E+00 -- 0%

Endrin aldehyde 0.0E+00 NC 7.44E+01 NC 0.0E+00 -- 0%

Endrin ketone 0.0E+00 NC 7.44E+01 NC 0.0E+00 -- 0%

gamma-Chlordane 7.6E-04 1.40E+04 1.30E+05 5.4E-14 5.8E-09 0% 0%

PCB-1254  (Aroclor 1254) 0.0E+00 5.49E+03 NA 0.0E+00 NA 0% --

PCB-1260  (Aroclor 1260) 1.9E-02 5.49E+03 NA 3.4E-12 NA 0% --
3E-05 6.7E+01
5E-06 9.4E+00
3E-05 6.7E+01

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 

TOTAL without B(a)P TEQ

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL 

TOTAL without Arsenic
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Chloroform 7.7E-03 3.38E+01 8.61E+02 2.3E-10 8.9E-06 0% 0%

cis-1,2-Dichloroethene 4.9E+02 NC 7.83E+01 NC 6.3E+00 -- 9%

Ethylbenzene 5.3E-03 5.38E+02 1.47E+04 9.9E-12 3.6E-07 0% 0%

Tetrachloroethene (PCE) 4.8E+03 3.32E+01 3.49E+02 1.4E-04 1.4E+01 95% 20%

trans-1,2-Dichloroethene 2.5E+02 NC 5.70E+02 NC 4.4E-01 -- 1%

Trichloroethene (TCE) 8.6E+02 1.27E+02 1.76E+01 6.8E-06 4.9E+01 4% 70%

Vinyl Chloride 2.3E+00 3.40E+00 3.02E+02 6.8E-07 7.6E-03 0% 0%

Xylenes, Total 3.1E-02 NC 2.50E+03 NC 1.2E-05 -- 0%
2E-04 6.9E+01

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

Volatile Organic Compounds (VOCs) 

TABLE 14

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
CHEMICALS IN SOIL AREA OF HVOC PLUME - FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU-2
Brisbane, California

Analyte

Exposure
Point

Concentration
mg/kg

Screening
Level

Cancer
mg/kg

Screening
Level

Noncancer
mg/kg

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

TOTAL 

1  Screening levels based first on SF RWQCB Environmental Screening Levels, January 2019 and supplemented by U.S. EPA Regional Screening Levels May 2019). 
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Antimony 5.8E+01 9.0E-05 NC NA EPA RSL NC NA -- --

Arsenic 5.8E+01 8.9E-05 2.9E-03 6.6E-02 DTSC 3.1E-08 1.3E-03 42% 16%

Barium 4.3E+02 6.6E-04 NC 2.2E+00 EPA RSL NC 3.0E-04 -- 4%

Beryllium 2.9E-01 4.4E-07 5.1E-03 3.1E-02 DTSC 8.6E-11 1.4E-05 0% 0%

Cadmium 2.3E+00 3.6E-06 NC NA DTSC NC NA -- --

Chromium 1.3E+02 2.0E-04 NC NA DTSC NC NA -- --

Cobalt 3.6E+01 5.6E-05 1.4E-03 2.6E-02 EPA RSL 4.0E-08 2.1E-03 54% 26%

Copper 2.0E+03 3.0E-03 NC NA EPA RSL NC NA -- --

Lead 1.1E+03 1.7E-03 NC NA DTSC NC NA -- --

Mercury 8.1E-01 1.2E-06 NC 1.3E-01 DTSC NC 9.5E-06 -- 0%

Molybdenum 5.5E+00 8.4E-06 NC NA EPA RSL NC NA -- --

Nickel 8.5E+01 1.3E-04 4.7E-02 6.1E-02 DTSC 2.8E-09 2.1E-03 4% 26%

Selenium 1.3E+00 2.1E-06 NC 8.8E+01 EPA RSL NC 2.3E-08 -- 0%

Silver 1.1E+00 1.7E-06 NC NA EPA RSL NC NA -- --

Thallium 4.1E-01 6.3E-07 NC NA EPA RSL NC NA -- --

Vanadium 5.8E+02 8.9E-04 NC 4.4E-01 DTSC NC 2.0E-03 -- 25%

Zinc 7.2E+02 1.1E-03 NC NA EPA RSL NC NA -- --

1,1,1-Trichloroethane 0.0E+00 0.0E+00 NC 4.4E+03 esl NC 0.0E+00 -- 0%

1,1,2-Trichloro-1,2,2-trifluoroethane 7.5E-03 1.2E-08 NC 2.2E+04 rsl NC 5.2E-13 -- 0%

1,1-Dichloroethane 0.0E+00 0.0E+00 7.7E+00 3.5E+03 esl//dtsc 0.0E+00 0.0E+00 0% 0%

1,2,4-Trimethylbenzene 2.4E-01 3.7E-07 NC 2.6E+02 rsl NC 1.4E-09 -- 0%

1,3,5-Trimethylbenzene 1.4E-01 2.1E-07 NC 2.6E+02 rsl NC 8.0E-10 -- 0%

2-Butanone 4.8E-03 7.4E-09 NC 2.2E+04 esl NC 3.3E-13 -- 0%

4-Isopropyltoluene 2.6E-02 4.0E-08 NC 1.3E+03 toluene NC 3.1E-11 -- 0%

4-Methyl-2pentanone 4.0E+00 6.2E-06 NC 1.3E+04 esl NC 4.7E-10 -- 0%

Benzene 4.7E-02 7.2E-08 4.2E-01 1.3E+01 esl 1.7E-13 5.6E-09 0% 0%

Carbon disulfide 4.4E-04 6.8E-10 NC 3.1E+03 EPA RSL NC 2.2E-13 -- 0%

Chloroethane 0.0E+00 0.0E+00 NC 4.4E+04 esl NC 0.0E+00 -- 0%

Chloroform 1.4E-03 2.2E-09 5.3E-01 4.3E+02 esl 4.1E-15 5.0E-12 0% 0%

cis-1,2-Dichloroethene 3.6E-04 5.6E-10 NC 3.5E+01 esl NC 1.6E-11 -- 0%

Ethylbenzene 6.1E-03 9.4E-09 4.9E+00 4.4E+03 esl 1.9E-15 2.1E-12 0% 0%

Isopropylbenzene 5.1E-02 7.9E-08 NC 1.8E+03 EPA RSL NC 4.4E-11 -- 0%

Methyl-tert-butyl ether (MTBE) 3.9E-04 6.0E-10 4.7E+01 1.3E+04 esl 1.3E-17 4.6E-14 0% 0%

Naphthalene 4.2E-02 6.5E-08 3.6E-01 1.3E+01 esl 1.8E-13 5.0E-09 0% 0%

n-Butylbenzene 2.2E-02 3.3E-08 NC NA rsl NC NA -- --

n-Propylbenzene 3.4E-02 5.3E-08 NC 4.4E+03 rsl NC 1.2E-11 -- 0%

sec-Butylbenzene 2.1E-02 3.2E-08 NC NA rsl NC NA -- --

tert-Butylbenzene 1.1E+00 1.7E-06 NC NA rsl NC NA -- --

Tetrachloroethene (PCE) 3.5E-04 5.4E-10 2.0E+00 1.8E+02 esl 2.7E-16 3.0E-12 0% 0%

Toluene 9.1E-02 1.4E-07 NC 1.3E+03 es NC 1.1E-10 -- 0%

Trichloroethene (TCE) 3.1E-02 4.8E-08 3.0E+00 8.8E+00 esl 1.6E-14 5.4E-09 0% 0%

Vinyl Chloride 2.4E-04 3.6E-10 1.6E-01 4.4E+02 esl 2.3E-15 8.2E-13 0% 0%

Xylenes, Total 8.1E-04 1.2E-09 NC 4.4E+02 esl NC 2.8E-12 -- 0%

TPH Gasoline (C4-C12) 8.0E-02 1.2E-07 NC 2.5E+03 esl NC 5.0E-11 -- 0%

2-Methylnaphthalene 9.8E-02 1.5E-07 NC NA EPA RSL NC NA -- --

Acenaphthene 6.7E-02 1.0E-07 NC 1.1E+03 DTSC NC 9.4E-11 -- 0%

Acenaphthylene 6.5E-02 1.0E-07 NC 1.1E+03 acenapthene NC 9.2E-11 -- 0%

Anthracene 1.5E-01 2.4E-07 NC 5.3E+03 DTSC NC 4.5E-11 -- 0%

Benzo(a)anthracene 2.8E-01 4.4E-07 1.1E-01 NA DTSC 4.0E-12 NA 0% --

Benzo(a)pyrene 3.8E-01 5.9E-07 1.1E-02 8.8E-03 DTSC 5.3E-11 6.7E-05 0% 1%

Benzo(b)fluoranthene 5.3E-01 8.1E-07 1.1E-01 NA DTSC 7.4E-12 NA 0% --

Benzo(g,h,i)perylene 2.3E-01 3.5E-07 NC 7.0E+02 DTSC NC 4.9E-10 -- 0%

Benzo(k)fluoranthene 1.8E-01 2.8E-07 1.1E-01 NA DTSC 2.6E-12 NA 0% --

Chrysene 4.6E-01 7.1E-07 1.1E+00 NA DTSC 6.4E-13 NA 0% --

Dibenzo(a,h)anthracene 1.1E-01 1.6E-07 1.0E-02 NA DTSC 1.6E-11 NA 0% --

Fluoranthene 5.0E-01 7.7E-07 NC 7.0E+02 DTSC NC 1.1E-09 -- 0%

Fluorene 1.6E-02 2.5E-08 NC 7.0E+02 DTSC NC 3.6E-11 -- 0%

Indeno(1,2,3-cd)pyrene 1.4E-01 2.1E-07 1.1E-01 NA DTSC 1.9E-12 NA 0% --

Naphthalene 1.1E-01 1.7E-07 3.6E-01 1.3E+01 DTSC 4.6E-13 1.3E-08 0% 0%

Excess
Cancer
Risk

Noncancer
Hazard
Index

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Metals

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

Exposure Point
Concentration

in Air

µg/m3

Analyte

Exposure Point
Concentration

0 - 2 ft bgs
mg/kg

Screening
Level

Cancer

µg/m3

Screening
Level

Noncancer

µg/m3

Screening Level 
Reference

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

TABLE 15

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
INHALATION OF CHEMICALS IN AIR FROM SOIL ALL AREAS EXCEPT FOR ZONE 4 - OFF-SITE WORKER

Brisbane Baylands OU-2
Brisbane, California
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Excess
Cancer
Risk
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TABLE 15

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
INHALATION OF CHEMICALS IN AIR FROM SOIL ALL AREAS EXCEPT FOR ZONE 4 - OFF-SITE WORKER

Brisbane Baylands OU-2
Brisbane, California

Phenanthrene 3.8E-01 5.9E-07 NC 5.3E+02 pyrene NC 1.1E-09 -- 0%

Pyrene 7.1E-01 1.1E-06 NC 5.3E+02 DTSC NC 2.1E-09 -- 0%

B(a)P TEQ 6.1E-01 9.3E-07 1.1E-02 8.8E-03 DTSC 8.5E-11 1.1E-04 0% 1%

TPH-Diesel (C10-C28) 3.7E+02 5.7E-04 NC 1.1E+03 esl NC 5.2E-07 -- 0%

TPH-Motor Oil (C24-C36) 7.8E+02 1.2E-03 NC NA esl NC NA -- --

4,4'-DDD 1.7E-03 2.6E-09 1.8E-01 NA EPA RSL 1.5E-14 NA 0% --

4,4'-DDE 1.7E-02 2.6E-08 1.3E-01 NA esl 2.0E-13 NA 0% --

4,4'-DDT 6.4E-03 9.8E-09 1.3E-01 NA EPA RSL 7.6E-14 NA 0% --

alpha-Chlordane 3.8E-03 5.8E-09 1.2E-01 3.1E+00 chlordane 4.9E-14 1.9E-09 0% 0%

Chlordane 1.9E-02 2.9E-08 1.2E-01 3.1E+00 EPA RSL 2.4E-13 9.5E-09 0% 0%

Dieldrin 2.5E-03 3.8E-09 2.7E-03 NA esl 1.4E-12 NA 0% --

Endrin 1.7E-03 2.7E-09 NC NA EPA RSL NC NA -- --

Endrin aldehyde 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

Endrin ketone 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

gamma-Chlordane 8.2E-04 1.3E-09 1.2E-01 3.1E+00 chlordane 1.1E-14 4.1E-10 0% 0%

PCB-1254  (Aroclor 1254) 2.4E-02 3.7E-08 2.2E-02 NA esl 1.7E-12 NA 0% --

PCB-1260  (Aroclor 1260) 9.1E-02 1.4E-07 2.2E-02 NA esl 6.4E-12 NA 0% --
7E-08 8.2E-03

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

1  Screening levels based first on SF RWQCB Environmental Screening Levels, February 2019 and supplemented by DTSC Modified Screening Levels (April 2019) and U.S. EPA Regional Screening 
Levels (Novembery 2019). 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL 
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Antimony 3.6E+01 5.6E-05 NC NA EPA RSL NC NA -- --

Arsenic 1.3E+01 1.9E-05 2.9E-03 6.6E-02 DTSC 6.7E-09 2.9E-04 36% 12%

Barium 8.4E+01 1.3E-04 NC 2.2E+00 EPA RSL NC 5.9E-05 -- 2%

Beryllium 2.0E-01 3.0E-07 5.1E-03 3.1E-02 DTSC 5.9E-11 9.8E-06 0% 0%

Cadmium 7.6E-01 1.2E-06 NC NA DTSC NC NA -- --

Chromium 3.3E+01 5.1E-05 NC NA DTSC NC NA -- --

Cobalt 9.5E+00 1.5E-05 1.4E-03 2.6E-02 EPA RSL 1.0E-08 5.6E-04 56% 24%

Copper 1.6E+02 2.5E-04 NC NA EPA RSL NC NA -- --

Lead 5.4E+02 8.3E-04 NC NA DTSC NC NA -- --

Mercury 5.3E-01 8.2E-07 NC 1.3E-01 DTSC NC 6.3E-06 -- 0%

Molybdenum 1.0E+00 1.6E-06 NC NA EPA RSL NC NA -- --

Nickel 4.0E+01 6.1E-05 4.7E-02 6.1E-02 DTSC 1.3E-09 1.0E-03 7% 42%

Selenium 1.3E+00 2.0E-06 NC 8.8E+01 EPA RSL NC 2.2E-08 -- 0%

Silver 3.3E-01 5.0E-07 NC NA EPA RSL NC NA -- --

Thallium 4.4E-01 6.8E-07 NC NA EPA RSL NC NA -- --

Vanadium 6.9E+01 1.1E-04 NC 4.4E-01 DTSC NC 2.4E-04 -- 10%

Zinc 2.3E+02 3.6E-04 NC NA EPA RSL NC NA -- --

1,1,1-Trichloroethane 1.2E-01 1.8E-07 NC 4.4E+03 esl NC 4.2E-11 -- 0%

1,1,2-Trichloro-1,2,2-trifluoroethane 0.0E+00 0.0E+00 NC 2.2E+04 rsl NC 0.0E+00 -- 0%

1,1-Dichloroethane 1.2E-01 1.8E-07 7.7E+00 3.5E+03 esl//dtsc 2.4E-14 5.3E-11 0% 0%

1,2,4-Trimethylbenzene 1.1E+00 1.6E-06 NC 2.6E+02 rsl NC 6.3E-09 -- 0%

1,3,5-Trimethylbenzene 2.3E-01 3.5E-07 NC 2.6E+02 rsl NC 1.3E-09 -- 0%

2-Butanone 6.3E-03 9.7E-09 NC 2.2E+04 esl NC 4.4E-13 -- 0%

4-Isopropyltoluene 1.1E-01 1.8E-07 NC 1.3E+03 toluene NC 1.4E-10 -- 0%

4-Methyl-2pentanone 0.0E+00 0.0E+00 NC 1.3E+04 esl NC 0.0E+00 -- 0%

Benzene 9.2E-03 1.4E-08 4.2E-01 1.3E+01 esl 3.4E-14 1.1E-09 0% 0%

Carbon disulfide 2.4E-02 3.7E-08 NC 3.1E+03 EPA RSL NC 1.2E-11 -- 0%

Chloroethane 2.6E-01 4.0E-07 NC 4.4E+04 esl NC 9.1E-12 -- 0%

Chloroform 0.0E+00 0.0E+00 5.3E-01 4.3E+02 esl 0.0E+00 0.0E+00 0% 0%

cis-1,2-Dichloroethene 5.4E-01 8.3E-07 NC 3.5E+01 esl NC 2.4E-08 -- 0%

Ethylbenzene 5.3E-02 8.2E-08 4.9E+00 4.4E+03 esl 1.7E-14 1.9E-11 0% 0%

Isopropylbenzene 6.9E-02 1.1E-07 NC 1.8E+03 EPA RSL NC 5.9E-11 -- 0%

Methyl-tert-butyl ether (MTBE) 0.0E+00 0.0E+00 4.7E+01 1.3E+04 esl 0.0E+00 0.0E+00 0% 0%

Naphthalene 8.3E-01 1.3E-06 3.6E-01 1.3E+01 esl 3.6E-12 9.9E-08 0% 0%

n-Butylbenzene 4.0E-01 6.1E-07 NC NA rsl NC NA -- --

n-Propylbenzene 2.1E-01 3.3E-07 NC 4.4E+03 rsl NC 7.5E-11 -- 0%

sec-Butylbenzene 6.1E-02 9.5E-08 NC NA rsl NC NA -- --

tert-Butylbenzene 0.0E+00 0.0E+00 NC NA rsl NC NA -- --

Tetrachloroethene (PCE) 4.7E-04 7.2E-10 2.0E+00 1.8E+02 esl 3.6E-16 4.0E-12 0% 0%

Toluene 6.9E-02 1.1E-07 NC 1.3E+03 es NC 8.2E-11 -- 0%

Trichloroethene (TCE) 4.8E-01 7.4E-07 3.0E+00 8.8E+00 esl 2.5E-13 8.4E-08 0% 0%

Vinyl Chloride 1.0E-01 1.5E-07 1.6E-01 4.4E+02 esl 9.6E-13 3.5E-10 0% 0%

Xylenes, Total 0.0E+00 0.0E+00 NC 4.4E+02 esl NC 0.0E+00 -- 0%

TPH Gasoline (C4-C12) 4.0E-01 6.2E-07 NC 2.5E+03 esl NC 2.5E-10 -- 0%

2-Methylnaphthalene 2.5E-01 3.9E-07 NC NA EPA RSL NC NA -- --

Acenaphthene 3.3E-01 5.1E-07 NC 1.1E+03 DTSC NC 4.6E-10 -- 0%

Acenaphthylene 8.3E-02 1.3E-07 NC 1.1E+03 acenapthene NC 1.2E-10 -- 0%

Anthracene 6.6E-01 1.0E-06 NC 5.3E+03 DTSC NC 1.9E-10 -- 0%

Benzo(a)anthracene 5.6E-01 8.7E-07 1.1E-01 NA DTSC 7.9E-12 NA 0% --

Benzo(a)pyrene 4.2E-01 6.5E-07 1.1E-02 8.8E-03 DTSC 5.9E-11 7.3E-05 0% 3%

Benzo(b)fluoranthene 4.0E-01 6.2E-07 1.1E-01 NA DTSC 5.6E-12 NA 0% --

Benzo(g,h,i)perylene 2.2E-01 3.4E-07 NC 7.0E+02 DTSC NC 4.9E-10 -- 0%

Benzo(k)fluoranthene 3.4E-01 5.2E-07 1.1E-01 NA DTSC 4.7E-12 NA 0% --

Chrysene 6.7E-01 1.0E-06 1.1E+00 NA DTSC 9.4E-13 NA 0% --

Dibenzo(a,h)anthracene 7.3E-02 1.1E-07 1.0E-02 NA DTSC 1.1E-11 NA 0% --

Fluoranthene 4.7E-01 7.2E-07 NC 7.0E+02 DTSC NC 1.0E-09 -- 0%

Fluorene 5.2E-01 8.0E-07 NC 7.0E+02 DTSC NC 1.1E-09 -- 0%

Indeno(1,2,3-cd)pyrene 1.0E-01 1.6E-07 1.1E-01 NA DTSC 1.4E-12 NA 0% --

Naphthalene 1.0E-01 1.6E-07 3.6E-01 1.3E+01 DTSC 4.4E-13 1.2E-08 0% 0%

TABLE 16
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TABLE 16

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
INHALATION OF CHEMICALS IN AIR FROM SOIL  ZONE 4 - OFF-SITE WORKER

Brisbane Baylands OU-2
Brisbane, California
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Phenanthrene 2.8E+00 4.3E-06 NC 5.3E+02 pyrene NC 8.1E-09 -- 0%

Pyrene 1.1E+00 1.7E-06 NC 5.3E+02 DTSC NC 3.1E-09 -- 0%

B(a)P TEQ 6.0E-01 9.3E-07 1.1E-02 8.8E-03 DTSC 8.4E-11 1.1E-04 0% 4%

TPH-Diesel (C10-C28) 4.0E+03 6.2E-03 NC 1.1E+03 esl NC 5.7E-06 -- 0%

TPH-Motor Oil (C24-C36) 4.2E+03 6.5E-03 NC NA esl NC NA -- --

4,4'-DDD 1.4E-03 2.1E-09 1.8E-01 NA EPA RSL 1.2E-14 NA 0% --

4,4'-DDE 1.5E-03 2.2E-09 1.3E-01 NA esl 1.7E-14 NA 0% --

4,4'-DDT 2.4E-03 3.6E-09 1.3E-01 NA EPA RSL 2.8E-14 NA 0% --

alpha-Chlordane 1.1E-03 1.6E-09 1.2E-01 3.1E+00 chlordane 1.4E-14 5.3E-10 0% 0%

Chlordane 6.4E-02 9.8E-08 1.2E-01 3.1E+00 EPA RSL 8.2E-13 3.2E-08 0% 0%

Dieldrin 2.4E-03 3.7E-09 2.7E-03 NA esl 1.4E-12 NA 0% --

Endrin 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

Endrin aldehyde 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

Endrin ketone 7.0E-04 1.1E-09 NC NA EPA RSL NC NA -- --

gamma-Chlordane 4.5E-03 6.9E-09 1.2E-01 3.1E+00 chlordane 5.8E-14 2.2E-09 0% 0%

PCB-1254  (Aroclor 1254) 0.0E+00 0.0E+00 2.2E-02 NA esl 0.0E+00 NA 0% --

PCB-1260  (Aroclor 1260) 2.1E-02 3.2E-08 2.2E-02 NA esl 1.4E-12 NA 0% --
2E-08 2.4E-03

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

TOTAL 

1  Screening levels based first on SF RWQCB Environmental Screening Levels, February 2019 and supplemented by DTSC Modified Screening Levels (April 2019) and U.S. EPA Regional Screening 
Levels (Novembery 2019). 

Organochlorine Pesticides and Polychlorinated Biphenyls
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Antimony 5.8E+01 9.0E-05 NC NA EPA RSL NC NA -- --

Arsenic 5.8E+01 8.9E-05 2.9E-03 6.6E-02 DTSC 3.1E-08 1.3E-03 29% 15%

Barium 4.3E+02 6.6E-04 NC 2.2E+00 EPA RSL NC 3.0E-04 -- 3%

Beryllium 2.9E-01 4.4E-07 5.1E-03 3.1E-02 DTSC 8.6E-11 1.4E-05 0% 0%

Cadmium 2.3E+00 3.6E-06 NC NA DTSC NC NA -- --

Chromium 1.3E+02 2.0E-04 NC NA DTSC NC NA -- --

Cobalt 3.6E+01 5.6E-05 1.4E-03 2.6E-02 EPA RSL 4.0E-08 2.1E-03 38% 25%

Copper 2.0E+03 3.0E-03 NC NA EPA RSL NC NA -- --

Lead 1.1E+03 1.7E-03 NC NA DTSC NC NA -- --

Mercury 8.1E-01 1.2E-06 NC 1.3E-01 DTSC NC 9.5E-06 -- 0%

Molybdenum 5.5E+00 8.4E-06 NC NA EPA RSL NC NA -- --

Nickel 8.5E+01 1.3E-04 4.7E-02 6.1E-02 DTSC 2.8E-09 2.1E-03 3% 25%

Selenium 1.3E+00 2.1E-06 NC 8.8E+01 EPA RSL NC 2.3E-08 -- 0%

Silver 1.1E+00 1.7E-06 NC NA EPA RSL NC NA -- --

Thallium 4.1E-01 6.3E-07 NC NA EPA RSL NC NA -- --

Vanadium 5.8E+02 8.9E-04 NC 4.4E-01 DTSC NC 2.0E-03 -- 23%

Zinc 7.2E+02 1.1E-03 NC NA EPA RSL NC NA -- --

1,1,1-Trichloroethane 0.0E+00 0.0E+00 NC 4.4E+03 esl NC 0.0E+00 -- 0%

1,1,2-Trichloro-1,2,2-trifluoroethane 7.5E-03 1.2E-08 NC 2.2E+04 rsl NC 5.2E-13 -- 0%

1,1-Dichloroethane 0.0E+00 0.0E+00 7.7E+00 3.5E+03 esl//dtsc 0.0E+00 0.0E+00 0% 0%

1,2,4-Trimethylbenzene 2.4E-01 3.7E-07 NC 2.6E+02 rsl NC 1.4E-09 -- 0%

1,3,5-Trimethylbenzene 1.4E-01 2.1E-07 NC 2.6E+02 rsl NC 8.0E-10 -- 0%

2-Butanone 4.8E-03 7.4E-09 NC 2.2E+04 esl NC 3.3E-13 -- 0%

4-Isopropyltoluene 2.6E-02 4.0E-08 NC 1.3E+03 toluene NC 3.1E-11 -- 0%

4-Methyl-2pentanone 4.0E+00 6.2E-06 NC 1.3E+04 esl NC 4.7E-10 -- 0%

Benzene 4.7E-02 7.2E-08 4.2E-01 1.3E+01 esl 1.7E-13 5.6E-09 0% 0%

Carbon disulfide 4.4E-04 6.8E-10 NC 3.1E+03 EPA RSL NC 2.2E-13 -- 0%

Chloroethane 0.0E+00 0.0E+00 NC 4.4E+04 esl NC 0.0E+00 -- 0%

Chloroform 1.4E-03 2.2E-09 5.3E-01 4.3E+02 esl 4.1E-15 5.0E-12 0% 0%

cis-1,2-Dichloroethene 3.6E-04 5.6E-10 NC 3.5E+01 esl NC 1.6E-11 -- 0%

Ethylbenzene 6.1E-03 9.4E-09 4.9E+00 4.4E+03 esl 1.9E-15 2.1E-12 0% 0%

Isopropylbenzene 5.1E-02 7.9E-08 NC 1.8E+03 EPA RSL NC 4.4E-11 -- 0%

Methyl-tert-butyl ether (MTBE) 3.9E-04 6.0E-10 4.7E+01 1.3E+04 esl 1.3E-17 4.6E-14 0% 0%

Naphthalene 4.2E-02 6.5E-08 3.6E-01 1.3E+01 esl 1.8E-13 5.0E-09 0% 0%

n-Butylbenzene 2.2E-02 3.3E-08 NC NA rsl NC NA -- --

n-Propylbenzene 3.4E-02 5.3E-08 NC 4.4E+03 rsl NC 1.2E-11 -- 0%

sec-Butylbenzene 2.1E-02 3.2E-08 NC NA rsl NC NA -- --

tert-Butylbenzene 1.1E+00 1.7E-06 NC NA rsl NC NA -- --

Tetrachloroethene (PCE) 3.5E-04 5.4E-10 2.0E+00 1.8E+02 esl 2.7E-16 3.0E-12 0% 0%

Toluene 9.1E-02 1.4E-07 NC 1.3E+03 esl NC 1.1E-10 -- 0%

Trichloroethene (TCE) 3.1E-02 4.8E-08 3.0E+00 8.8E+00 esl 1.6E-14 5.4E-09 0% 0%

Vinyl Chloride 2.4E-04 3.6E-10 1.6E-01 4.4E+02 esl 2.3E-15 8.2E-13 0% 0%

Xylenes, Total 8.1E-04 1.2E-09 NC 4.4E+02 esl NC 2.8E-12 -- 0%

TPH Gasoline (C4-C12) 8.0E-02 1.2E-07 NC 2.5E+03 esl NC 5.0E-11 -- 0%

2-Methylnaphthalene 9.8E-02 1.5E-07 NC NA EPA RSL NC NA -- --

Acenaphthene 6.7E-02 1.0E-07 NC 2.5E+02 DTSC NC 4.1E-10 -- 0%

Acenaphthylene 6.5E-02 1.0E-07 NC 2.5E+02 acenapthene NC 4.0E-10 -- 0%

Anthracene 1.5E-01 2.4E-07 NC 1.3E+03 DTSC NC 1.9E-10 -- 0%

Benzo(a)anthracene 2.8E-01 4.4E-07 9.2E-03 NA esl 4.7E-11 NA 0% --

Benzo(a)pyrene 3.8E-01 5.9E-07 9.2E-04 2.1E-03 DTSC 6.4E-10 2.8E-04 1% 3%

Benzo(b)fluoranthene 5.3E-01 8.1E-07 9.2E-03 NA DTSC 8.8E-11 NA 0% --

Benzo(g,h,i)perylene 2.3E-01 3.5E-07 NC NA --- NC NA -- --

Benzo(k)fluoranthene 1.8E-01 2.8E-07 9.2E-02 NA DTSC 3.1E-12 NA 0% --

Chrysene 4.6E-01 7.1E-07 9.1E-01 NA DTSC 7.8E-13 NA 0% --

Dibenzo(a,h)anthracene 1.1E-01 1.6E-07 9.2E-04 NA DTSC 1.8E-10 NA 0% --

Fluoranthene 5.0E-01 7.7E-07 NC 1.7E+02 DTSC NC 4.6E-09 -- 0%

Fluorene 1.6E-02 2.5E-08 NC 1.7E+02 DTSC NC 1.5E-10 -- 0%

Indeno(1,2,3-cd)pyrene 1.4E-01 2.1E-07 9.2E-03 NA DTSC 2.3E-11 NA 0% --

Naphthalene 1.1E-01 1.7E-07 8.3E-02 3.1E+00 esl 2.0E-12 5.4E-08 0% 0%

TABLE 17

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
INHALATION OF CHEMICALS IN AIR FROM SOIL ALL AREAS EXCEPT FOR ZONE 4 - OFF-SITE RESIDENT
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Brisbane, California
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TABLE 17

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
INHALATION OF CHEMICALS IN AIR FROM SOIL ALL AREAS EXCEPT FOR ZONE 4 - OFF-SITE RESIDENT

Brisbane Baylands OU-2
Brisbane, California

Percent
Contribution

Cancer
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µg/m3
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Phenanthrene 3.8E-01 5.9E-07 NC 1.3E+02 pyrene NC 4.5E-09 -- 0%

Pyrene 7.1E-01 1.1E-06 NC 1.3E+02 DTSC NC 8.4E-09 -- 0%

B(a)P TEQ 6.1E-01 9.3E-07 9.2E-04 2.1E-03 DTSC 1.0E-09 4.5E-04 1% 5%

TPH-Diesel (C10-C28) 3.7E+02 5.7E-04 NC 2.7E+02 esl NC 2.1E-06 -- 0%

TPH-Motor Oil (C24-C36) 7.8E+02 1.2E-03 NC 2.7E+02 esl NC 4.5E-06 -- 0%

4,4'-DDD 1.7E-03 2.6E-09 4.1E-02 NA EPA RSL 6.4E-14 NA 0% --

4,4'-DDE 1.7E-02 2.6E-08 2.9E-02 NA esl 9.0E-13 NA 0% --

4,4'-DDT 6.4E-03 9.8E-09 2.9E-02 NA EPA RSL 3.4E-13 NA 0% --

alpha-Chlordane 3.8E-03 5.8E-09 2.8E-02 7.3E-01 chlordane 2.1E-13 8.0E-09 0% 0%

Chlordane 1.9E-02 2.9E-08 2.8E-02 7.3E-01 EPA RSL 1.0E-12 4.0E-08 0% 0%

Dieldrin 2.5E-03 3.8E-09 6.1E-04 NA esl 6.3E-12 NA 0% --

Endrin 1.7E-03 2.7E-09 NC NA EPA RSL NC NA -- --

Endrin aldehyde 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

Endrin ketone 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

gamma-Chlordane 8.2E-04 1.3E-09 2.8E-02 7.3E-01 chlordane 4.5E-14 1.7E-09 0% 0%

PCB-1254  (Aroclor 1254) 2.4E-02 3.7E-08 4.9E-03 NA esl 7.5E-12 NA 0% --

PCB-1260  (Aroclor 1260) 9.1E-02 1.4E-07 4.9E-03 NA esl 2.9E-11 NA 0% --
1E-07 8.7E-03

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

1  Screening levels based first on SF RWQCB Environmental Screening Levels, February 2019 and supplemented by DTSC Modified Screening Levels (April 2019) and U.S. EPA Regional Screening 
Levels (Novembery 2019). 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL 

Page 2 of 2 Geosyntec Consultants



Antimony 3.6E+01 5.6E-05 NC NA EPA RSL NC NA -- --

Arsenic 1.3E+01 1.9E-05 2.9E-03 6.6E-02 DTSC 6.7E-09 2.9E-04 33% 10%

Barium 8.4E+01 1.3E-04 NC 2.2E+00 EPA RSL NC 5.9E-05 -- 2%

Beryllium 2.0E-01 3.0E-07 5.1E-03 3.1E-02 DTSC 5.9E-11 9.8E-06 0% 0%

Cadmium 7.6E-01 1.2E-06 NC NA DTSC NC NA -- --

Chromium 3.3E+01 5.1E-05 NC NA DTSC NC NA -- --

Cobalt 9.5E+00 1.5E-05 1.4E-03 2.6E-02 EPA RSL 1.0E-08 5.6E-04 51% 19%

Copper 1.6E+02 2.5E-04 NC NA EPA RSL NC NA -- --

Lead 5.4E+02 8.3E-04 NC NA DTSC NC NA -- --

Mercury 5.3E-01 8.2E-07 NC 1.3E-01 DTSC NC 6.3E-06 -- 0%

Molybdenum 1.0E+00 1.6E-06 NC NA EPA RSL NC NA -- --

Nickel 4.0E+01 6.1E-05 4.7E-02 6.1E-02 DTSC 1.3E-09 1.0E-03 6% 34%

Selenium 1.3E+00 2.0E-06 NC 8.8E+01 EPA RSL NC 2.2E-08 -- 0%

Silver 3.3E-01 5.0E-07 NC NA EPA RSL NC NA -- --

Thallium 4.4E-01 6.8E-07 NC NA EPA RSL NC NA -- --

Vanadium 6.9E+01 1.1E-04 NC 4.4E-01 DTSC NC 2.4E-04 -- 8%

Zinc 2.3E+02 3.6E-04 NC NA EPA RSL NC NA -- --

1,1,1-Trichloroethane 1.2E-01 1.8E-07 NC 4.4E+03 esl NC 4.2E-11 -- 0%

1,1,2-Trichloro-1,2,2-trifluoroethane 0.0E+00 0.0E+00 NC 2.2E+04 rsl NC 0.0E+00 -- 0%

1,1-Dichloroethane 1.2E-01 1.8E-07 7.7E+00 3.5E+03 esl//dtsc 2.4E-14 5.3E-11 0% 0%

1,2,4-Trimethylbenzene 1.1E+00 1.6E-06 NC 2.6E+02 rsl NC 6.3E-09 -- 0%

1,3,5-Trimethylbenzene 2.3E-01 3.5E-07 NC 2.6E+02 rsl NC 1.3E-09 -- 0%

2-Butanone 6.3E-03 9.7E-09 NC 2.2E+04 esl NC 4.4E-13 -- 0%

4-Isopropyltoluene 1.1E-01 1.8E-07 NC 1.3E+03 toluene NC 1.4E-10 -- 0%

4-Methyl-2-pentanone 0.0E+00 0.0E+00 NC 1.3E+04 esl NC 0.0E+00 -- 0%

Benzene 9.2E-03 1.4E-08 4.2E-01 1.3E+01 esl 3.4E-14 1.1E-09 0% 0%

Carbon disulfide 2.4E-02 3.7E-08 NC 3.1E+03 EPA RSL NC 1.2E-11 -- 0%

Chloroethane 2.6E-01 4.0E-07 NC 4.4E+04 esl NC 9.1E-12 -- 0%

Chloroform 0.0E+00 0.0E+00 5.3E-01 4.3E+02 esl 0.0E+00 0.0E+00 0% 0%

cis-1,2-Dichloroethene 5.4E-01 8.3E-07 NC 3.5E+01 esl NC 2.4E-08 -- 0%

Ethylbenzene 5.3E-02 8.2E-08 4.9E+00 4.4E+03 esl 1.7E-14 1.9E-11 0% 0%

Isopropylbenzene 6.9E-02 1.1E-07 NC 1.8E+03 EPA RSL NC 5.9E-11 -- 0%

Methyl-tert-butyl ether (MTBE) 0.0E+00 0.0E+00 4.7E+01 1.3E+04 esl 0.0E+00 0.0E+00 0% 0%

Naphthalene 8.3E-01 1.3E-06 3.6E-01 1.3E+01 esl 3.6E-12 9.9E-08 0% 0%

n-Butylbenzene 4.0E-01 6.1E-07 NC NA rsl NC NA -- --

n-Propylbenzene 2.1E-01 3.3E-07 NC 4.4E+03 rsl NC 7.5E-11 -- 0%

sec-Butylbenzene 6.1E-02 9.5E-08 NC NA rsl NC NA -- --

tert-Butylbenzene 0.0E+00 0.0E+00 NC NA rsl NC NA -- --

Tetrachloroethene (PCE) 4.7E-04 7.2E-10 2.0E+00 1.8E+02 esl 3.6E-16 4.0E-12 0% 0%

Toluene 6.9E-02 1.1E-07 NC 1.3E+03 esl NC 8.2E-11 -- 0%

Trichloroethene (TCE) 4.8E-01 7.4E-07 3.0E+00 8.8E+00 esl 2.5E-13 8.4E-08 0% 0%

Vinyl Chloride 1.0E-01 1.5E-07 1.6E-01 4.4E+02 esl 9.6E-13 3.5E-10 0% 0%

Xylenes, Total 0.0E+00 0.0E+00 NC 4.4E+02 esl NC 0.0E+00 -- 0%

TPH Gasoline (C4-C12) 4.0E-01 6.2E-07 NC 2.5E+03 esl NC 2.5E-10 -- 0%

2-Methylnaphthalene 2.5E-01 3.9E-07 NC NA EPA RSL NC NA -- --

Acenaphthene 3.3E-01 5.1E-07 NC 2.5E+02 DTSC NC 2.0E-09 -- 0%

Acenaphthylene 8.3E-02 1.3E-07 NC 2.5E+02 acenapthene NC 5.1E-10 -- 0%

Anthracene 6.6E-01 1.0E-06 NC 1.3E+03 DTSC NC 8.1E-10 -- 0%

Benzo(a)anthracene 5.6E-01 8.7E-07 9.2E-03 NA esl 9.4E-11 NA 0% --

Benzo(a)pyrene 4.2E-01 6.5E-07 9.2E-04 2.1E-03 DTSC 7.0E-10 3.1E-04 3% 10%

Benzo(b)fluoranthene 4.0E-01 6.2E-07 9.2E-03 NA DTSC 6.7E-11 NA 0% --

Benzo(g,h,i)perylene 2.2E-01 3.4E-07 NC NA --- NC NA -- --

Benzo(k)fluoranthene 3.4E-01 5.2E-07 9.2E-02 NA DTSC 5.6E-12 NA 0% --

Chrysene 6.7E-01 1.0E-06 9.1E-01 NA DTSC 1.1E-12 NA 0% --

Dibenzo(a,h)anthracene 7.3E-02 1.1E-07 9.2E-04 NA DTSC 1.2E-10 NA 1% --

Fluoranthene 4.7E-01 7.2E-07 NC 1.7E+02 DTSC NC 4.3E-09 -- 0%

Fluorene 5.2E-01 8.0E-07 NC 1.7E+02 DTSC NC 4.7E-09 -- 0%

Indeno(1,2,3-cd)pyrene 1.0E-01 1.6E-07 9.2E-03 NA DTSC 1.7E-11 NA 0% --

Naphthalene 1.0E-01 1.6E-07 8.3E-02 3.1E+00 esl 1.9E-12 5.1E-08 0% 0%

TABLE 18

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
INHALATION OF CHEMICALS IN AIR FROM SOIL ZONE 4 - OFF-SITE RESIDENT

Brisbane Baylands OU-2
Brisbane, California

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Metals

Volatile Organic Compounds (VOCs) and Total Petroleum Hydrocarbons as Gasoline 

Polynuclear Aromatic Hydrocarbons and Total Petroleum Hydrocarbons as Diesel 

Screening
Level

Noncancer

µg/m3

Screening Level 
Reference

Excess
Cancer
Risk

Noncancer
Hazard
Index

Exposure Point
Concentration

0 - 2 ft bgs
mg/kg

Exposure Point
Concentration

in Air

µg/m3

Screening
Level

Cancer

µg/m3

Analyte
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TABLE 18

SUMMARY OF EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
INHALATION OF CHEMICALS IN AIR FROM SOIL ZONE 4 - OFF-SITE RESIDENT

Brisbane Baylands OU-2
Brisbane, California

Percent
Contribution

Cancer

Percent
Contribution
Noncancer

Screening
Level

Noncancer

µg/m3

Screening Level 
Reference

Excess
Cancer
Risk

Noncancer
Hazard
Index

Exposure Point
Concentration

0 - 2 ft bgs
mg/kg

Exposure Point
Concentration

in Air

µg/m3

Screening
Level

Cancer

µg/m3

Analyte

Phenanthrene 2.8E+00 4.3E-06 NC 1.3E+02 pyrene NC 3.3E-08 -- 0%

Pyrene 1.1E+00 1.7E-06 NC 1.3E+02 DTSC NC 1.3E-08 -- 0%

B(a)P TEQ 6.0E-01 9.3E-07 9.2E-04 2.1E-03 DTSC 1.0E-09 4.4E-04 5% 15%

TPH-Diesel (C10-C28) 4.0E+03 6.2E-03 NC 2.7E+02 esl NC 2.3E-05 -- 1%

TPH-Motor Oil (C24-C36) 4.2E+03 6.5E-03 NC 2.7E+02 esl NC 2.4E-05 -- 1%

4,4'-DDD 1.4E-03 2.1E-09 4.1E-02 NA EPA RSL 5.2E-14 NA 0% --

4,4'-DDE 1.5E-03 2.2E-09 2.9E-02 NA esl 7.8E-14 NA 0% --

4,4'-DDT 2.4E-03 3.6E-09 2.9E-02 NA EPA RSL 1.3E-13 NA 0% --

alpha-Chlordane 1.1E-03 1.6E-09 2.8E-02 7.3E-01 chlordane 5.8E-14 2.2E-09 0% 0%

Chlordane 6.4E-02 9.8E-08 2.8E-02 7.3E-01 EPA RSL 3.5E-12 1.3E-07 0% 0%

Dieldrin 2.4E-03 3.7E-09 6.1E-04 NA esl 6.1E-12 NA 0% --

Endrin 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

Endrin aldehyde 0.0E+00 0.0E+00 NC NA EPA RSL NC NA -- --

Endrin ketone 7.0E-04 1.1E-09 NC NA EPA RSL NC NA -- --

gamma-Chlordane 4.5E-03 6.9E-09 2.8E-02 7.3E-01 chlordane 2.5E-13 9.5E-09 0% 0%

PCB-1254  (Aroclor 1254) 0.0E+00 0.0E+00 4.9E-03 NA esl 0.0E+00 NA 0% --

PCB-1260  (Aroclor 1260) 2.1E-02 3.2E-08 4.9E-03 NA esl 6.5E-12 NA 0% --
2E-08 3.0E-03

Notes and Abbreviations:

NC = Noncarcinogen NA = Not Available

1  Screening levels based first on SF RWQCB Environmental Screening Levels, February 2019 and supplemented by DTSC Modified Screening Levels (April 2019) and U.S. EPA Regional Screening 
Levels (Novembery 2019). 

Organochlorine Pesticides and Polychlorinated Biphenyls

TOTAL 
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95% UCL1

µg/L

Residential
Groundwater

Vapor Intrusion

ESL2

µg/L

Commercial/Industrial 
Groundwater

Vapor Intrusion

ESL2

µg/L

95% UCL > 
Residential 

Vapor Intrusion ESL?

95% UCL > 
Commercial/Industrial
Vapor Intrusion ESL?

1,1,1-Trichloroethane 1.8E+01 1.5E+03 6.3E+03

1,1,2-Trichloro-1,2,2-trifluoroethane 1.1E+00 2.4E+02 1.0E+03

1,1-Dichloroethane 2.4E+00 7.6E+00 3.3E+01

1,1-Dichloroethene 4.4E-01 6.6E+01 2.8E+02

1,2,3-Trichlorobenzene 4.1E-01 4.1E+01 1.7E+02

1,2,4-Trimethylbenzene 3.9E-01 2.5E+02 1.0E+03

1,2-Dichlorobenzene 2.5E-01 2.7E+03 1.1E+04

1,3,5-Trimethylbenzene 2.1E-01 1.8E+02 7.2E+02

4-Isopropyltoluene 4.0E-01 1.2E+03 4.9E+03

Acetone 1.2E+01 2.3E+07 9.7E+07

Benzene 8.0E-01 4.2E-01 1.8E+00 Yes

cis-1,2-Dichloroethene 2.1E+00 4.9E+01 2.1E+02

Ethylbenzene 4.1E-01 3.5E+00 1.5E+01

Isopropylbenzene 2.8E-01 8.9E+02 3.8E+03

Methyl-tert-butyl ether (MTBE) 1.6E+00 4.5E+02 2.0E+03

Naphthalene 4.4E-01 4.6E+00 2.0E+01

n-Butylbenzene 3.3E-01 -- --

n-Propylbenzene 3.0E-01 2.3E+03 1.0E+04

sec-Butylbenzene 1.9E-01 -- --

Styrene 3.6E-01 8.5E+03 3.6E+04

Tetrachloroethene (PCE) 2.4E-01 6.4E-01 2.8E+00

Toluene 8.8E-01 1.2E+03 4.9E+03

trans-1,2-Dichloroethene 6.0E-01 2.2E+02 9.2E+02

Trichloroethene (TCE) 2.4E-01 1.2E+00 7.5E+00

Vinyl Chloride 4.3E-01 8.6E-03 1.4E-01 Yes Yes

Xylenes, Total 1.1E+00 3.9E+02 1.6E+03

TPH-Gasoline (C4-C12) 6.0E+01 -- --

TPH-Diesel (C10-C28) 2.6E+03 -- --

TPH-Motor Oil (C24-C36) 1.2E+03 -- --

Notes and Abbreviations:

1. The 95% UCL or the maximum detected concentration is presented, whichever is lower.

   UCL = upper confidence limit

-- = not available

Analyte

Volatile Organic Compounds and Total Petroleum Hydrocarbons

2. California Regional Water Quality Control Board, San Francisco Bay Region, January 2019, Screening for Environmental Concerns at Sites with Contaminated 
Soil and Groundwater, Table GW-3, Groundwater Vapor Intrusion Human Health RIsk Screening Levels.

TABLE 19a

COMPARISON OF EXPOSURE POINT CONCENTRATIONS TO
GROUNDWATER VAPOR INTRUSION SCREENING LEVELS

Brisbane Baylands OU2
Brisbane, California
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Maximum1

µg/L

Residential
Groundwater

Vapor Intrusion

ESL2

µg/L

Commercial/Industrial 
Groundwater

Vapor Intrusion

ESL2

µg/L

Maximum > 
Residential 

Vapor Intrusion
ESL?

Maximum > 
Commercial/Industrial

Vapor Intrusion
ESL?

cis-1,2-Dichloroethene 1.9E+05 4.9E+01 2.1E+02 Yes Yes

Ethylbenzene 1.7E+01 3.5E+00 1.5E+01 Yes Yes

Tetrachloroethene (PCE) 4.3E+04 6.4E-01 2.8E+00 Yes Yes

Toluene 2.7E+00 1.2E+03 4.9E+03

trans-1,2-Dichloroethene 3.7E+03 2.2E+02 9.2E+02 Yes Yes

Trichloroethene (TCE) 1.3E+04 1.2E+00 7.5E+00 Yes Yes

Vinyl Chloride 6.5E+04 8.6E-03 1.4E-01 Yes Yes

Xylenes, Total 1.5E+01 3.9E+02 1.6E+03

Notes and Abbreviations:

1. The maximum (average between shallow and deep sample results) concentration is presented due to a limited dataset.

   UCL = upper confidence limit

-- = not available

Analyte

Volatile Organic Compounds 

2. California Regional Water Quality Control Board, San Francisco Bay Region, January 2019, Screening for Environmental Concerns at Sites with Contaminated 
Soil and Groundwater, Table GW-3, Groundwater Vapor Intrusion Human Health RIsk Screening Levels.

TABLE 19b

COMPARISON OF EXPOSURE POINT CONCENTRATIONS IN AREA OF HVOC PLUME TO
GROUNDWATER VAPOR INTRUSION SCREENING LEVELS

Brisbane Baylands OU2
Brisbane, California
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VOCs
Exposure Point 
Concentration

(mg/m3)

Shallow 
Volatilization

Factor
(VF trench)
(unitless)

Trench Air
Exposure Point 
Concentration

(EPC)

(mg/m3)

Exposure 
Concentration 

(ECc)
in Trench Air 
Cancer Effects

(mg/m3)

Exposure 
Concentration 

(ECnc)
in Trench Air 

Noncancer 
Effects

(mg/m3)

Unit
Risk

Factor

(mg/m3)-1

Reference 
Concentration

(mg/m3)

Theoretical 
Excess Lifetime 

Cancer Risk
(unitless)

Noncancer
Hazard

(unitless)

1,1,1-Trichloroethane 1.3E+01 1.5E-02 1.9E-01 6.2E-06 4.3E-04 -- 1.0E+00 -- 4.3E-04
1,1,2-Trichloro-1,2,2-trifluoroethane 2.4E+01 8.7E-03 2.1E-01 6.7E-06 4.7E-04 -- 5.0E+00 -- 9.4E-05
1,1-Dichloroethane 5.5E-01 1.9E-02 1.1E-02 3.5E-07 2.4E-05 1.6E-03 -- 5.5E-10 --
1,1-Dichloroethene 4.8E-01 2.0E-02 9.6E-03 3.1E-07 2.2E-05 -- 7.0E-02 -- 3.1E-04
1,2,3-Trichlorobenzene 2.1E-02 9.2E-03 1.9E-04 6.2E-09 4.4E-07 -- 2.0E-03 -- 2.2E-04
1,2,4-Trimethylbenzene 9.8E-02 1.4E-02 1.4E-03 4.5E-08 3.1E-06 -- 6.0E-02 -- 5.2E-05
1,2-Dichlorobenzene 2.0E-02 1.3E-02 2.5E-04 8.3E-09 5.8E-07 -- 2.0E-01 -- 2.9E-06
1,3,5-Trimethylbenzene 7.7E-02 1.4E-02 1.1E-03 3.5E-08 2.4E-06 -- 6.0E-02 -- 4.1E-05
4-Isopropyltoluene 1.1E-01 1.8E-02 2.0E-03 6.4E-08 4.5E-06 -- 3.0E-01 -- 1.5E-05
Acetone 1.7E-02 2.5E-02 4.2E-04 1.4E-08 9.7E-07 -- 3.1E+01 -- 3.1E-08
Benzene 1.8E-01 2.1E-02 3.8E-03 1.2E-07 8.7E-06 2.9E-02 3.0E-03 3.6E-09 2.9E-03
Chloroethane 3.5E+01 2.3E-02 8.0E-01 2.6E-05 1.8E-03 -- 1.0E+01 -- 1.8E-04
cis-1,2-Dichloroethene 3.5E-01 2.0E-02 7.1E-03 2.3E-07 1.6E-05 -- 8.0E-03 -- 2.0E-03
Ethylbenzene 1.3E-01 1.6E-02 2.1E-03 6.7E-08 4.7E-06 2.5E-03 1.0E+00 1.7E-10 4.7E-06
Isopropylbenzene 1.3E-01 1.4E-02 1.8E-03 6.0E-08 4.2E-06 -- 4.0E-01 -- 1.0E-05
Methyl-tert-butyl ether (MTBE) 3.9E-02 1.7E-02 6.8E-04 2.2E-08 1.6E-06 2.6E-04 3.0E+00 5.8E-12 5.2E-07
Naphthalene 7.9E-03 1.4E-02 1.1E-04 3.6E-09 2.5E-07 3.4E-02 3.0E-03 1.2E-10 8.4E-05
n-Butylbenzene 2.1E-01 1.2E-02 2.6E-03 8.5E-08 5.9E-06 -- -- -- --
n-Propylbenzene 1.3E-01 1.4E-02 1.8E-03 5.8E-08 4.1E-06 -- 1.0E+00 -- 4.1E-06
sec-Butylbenzene 1.4E-01 1.2E-02 1.7E-03 5.5E-08 3.9E-06 -- -- -- --
Styrene 4.0E-02 1.6E-02 6.5E-04 2.1E-08 1.5E-06 -- 9.0E-01 -- 1.7E-06
Tetrachloroethene (PCE) 1.7E-01 1.2E-02 2.0E-03 6.5E-08 4.6E-06 6.1E-03 4.0E-02 4.0E-10 1.1E-04
Toluene 2.4E-01 1.8E-02 4.3E-03 1.4E-07 9.8E-06 -- 3.0E-01 -- 3.3E-05
trans-1,2-Dichloroethene 2.3E-01 2.0E-02 4.6E-03 1.5E-07 1.1E-05 -- 8.0E-02 -- 1.3E-04

TABLE 20a

SUMMARY OF TRENCH AIR CONCENTRATIONS AND EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
FROM SOIL VAPOR INTO A TRENCH - SITEWIDE

HYPOTHETICAL FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU2
Brisbane, California
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VOCs
Exposure Point 
Concentration

(mg/m3)

Shallow 
Volatilization

Factor
(VF trench)
(unitless)

Trench Air
Exposure Point 
Concentration

(EPC)

(mg/m3)

Exposure 
Concentration 

(ECc)
in Trench Air 
Cancer Effects

(mg/m3)

Exposure 
Concentration 

(ECnc)
in Trench Air 

Noncancer 
Effects

(mg/m3)

Unit
Risk

Factor

(mg/m3)-1

Reference 
Concentration

(mg/m3)

Theoretical 
Excess Lifetime 

Cancer Risk
(unitless)

Noncancer
Hazard

(unitless)

TABLE 20a

SUMMARY OF TRENCH AIR CONCENTRATIONS AND EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
FROM SOIL VAPOR INTO A TRENCH - SITEWIDE

HYPOTHETICAL FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU2
Brisbane, California

Trichloroethene (TCE) 9.7E-02 1.6E-02 1.6E-03 5.1E-08 3.5E-06 4.1E-03 2.0E-03 2.1E-10 1.8E-03
Vinyl Chloride 4.8E-01 2.5E-02 1.2E-02 4.0E-07 2.8E-05 7.8E-02 1.0E-01 3.1E-08 2.8E-04
Xylenes, Total 3.0E-01 1.6E-02 4.8E-03 1.6E-07 1.1E-05 -- 1.0E-01 -- 1.1E-04
TPH-Gasoline (C4-C12) 4.4E+03 1.7E-02 7.4E+01 2.4E-03 1.7E-01 -- 5.7E-01 -- 3.0E-01

4E-08 3.0E-01

ECc = EPC x ET x CF x EF x ED / ATc EPC = trench air exposure point concentration (calculated from soil vapor)

ECc = exposure concentration cancer (calculated)

ECnc = EPC x ET x CF x EF x ED / ATnc ECnc = exposure concentration noncancer (calculated)

ET = exposure time (1 hour/day)

EPC = Csv x VF trench CF = time conversion factor (1 day/24 hours)

EF = Exposure Frequency (20 days/year)

ED = Exposure Duration (1 year)

ATc = averaging time cancer (25550 days)

ATnc = averaging time noncancer (365 days)

TOTAL   

Page 2 of 2 Geosyntec Consultants



VOCs
Exposure Point 
Concentration

(mg/m3)

Volatilization
Factor

(VF trench)
(unitless)

Trench Air
Exposure Point 
Concentration

(EPC)

(mg/m3)

Exposure 
Concentration 

(ECc)
in Trench Air 
Cancer Effects

(mg/m3)

Exposure 
Concentration 

(ECnc)
in Trench Air 

Noncancer 
Effects

(mg/m3)

Unit
Risk

Factor

(mg/m3)-1

Reference 
Concentration

(mg/m3)

Theoretical 
Excess Lifetime 

Cancer Risk
(unitless)

Noncancer
Hazard

(unitless)

cis-1,2-Dichloroethene 3.2E+04 2.0E-02 6.6E+02 2.1E-02 1.5E+00 -- 8.0E-03 -- 1.9E+02
Ethylbenzene 5.5E+00 1.6E-02 8.6E-02 2.8E-06 2.0E-04 2.5E-03 1.0E+00 7.0E-09 2.0E-04
Tetrachloroethene (PCE) 3.1E+04 1.2E-02 3.6E+02 1.2E-02 8.2E-01 6.1E-03 4.0E-02 7.2E-05 2.1E+01
Toluene 7.2E-01 1.8E-02 1.3E-02 4.3E-07 3.0E-05 -- 3.0E-01 -- 1.0E-04
trans-1,2-Dichloroethene 1.4E+03 2.0E-02 2.9E+01 9.4E-04 6.5E-02 -- 8.0E-02 -- 8.2E-01
Trichloroethene (TCE) 5.2E+03 1.6E-02 8.3E+01 2.7E-03 1.9E-01 4.1E-03 2.0E-03 1.1E-05 9.5E+01
Vinyl Chloride 7.1E+04 2.5E-02 1.8E+03 5.9E-02 4.1E+00 7.8E-02 1.0E-01 4.6E-03 4.1E+01
TPH-Gasoline (C4-C12) 1.1E+03 1.7E-02 1.8E+01 5.8E-04 4.1E-02 -- 5.7E-01 -- 7.2E-02

5E-03 3.5E+02

ECc = EPC x ET x CF x EF x ED / ATc EPC = trench air exposure point concentration (calculated from soil vapor)

ECc = exposure concentration cancer (calculated)

ECnc = EPC x ET x CF x EF x ED / ATnc ECnc = exposure concentration noncancer (calculated)

ET = exposure time (1 hour/day)

EPC = Csv x VF trench CF = time conversion factor (1 day/24 hours)

EF = Exposure Frequency (20 days/year)

ED = Exposure Duration (1 year)

ATc = averaging time cancer (25550 days)

ATnc = averaging time noncancer (365 days)

TABLE 20b

SUMMARY OF TRENCH AIR CONCENTRATIONS AND EXCESS LIFETIME CANCER RISK AND NONCANCER HAZARD
FROM SOIL VAPOR INTO A TRENCH - HVOC PLUME AREA

HYPOTHETICAL FUTURE CONSTRUCTION WORKER

Brisbane Baylands OU2
Brisbane, California

TOTAL   

Geosyntec ConsultantsPage 1 of 1



95% UCL1

µg/L

Marine Aquatic

SL2

µg/L
Basis

95% UCL >
Marine Aquatic SL

x AF 100 ?

Antimony 5.0E+01 5.0E+02 US EPA SW CCC

Arsenic 2.1E+02 3.6E+01 CTR SW CCC

Barium 4.8E+02 2.0E+02 BC SQuiRTs

Beryllium 4.8E-01 1.0E+02 BC SQuiRTs

Cadmium 3.3E-01 8.8E+00 BC SQuiRTs

Chromium 1.7E+01 1.0E+03 10% US EPA SW Acute LOEL

Chromium, Hexavalent 4.9E+00 5.0E+01 CTR SW CCC

Cobalt 5.7E+00 1.0E+00 NZ SQuiRTs

Copper 2.5E+01 3.1E+00 CTR SW CCC

Lead 2.2E+01 8.1E+00 CTR SW CCC

Mercury 1.1E-01 2.5E-02 Basin Plan

Molybdenum 7.6E+00 2.3E+01 NZ SQuiRTs

Nickel 9.3E+00 8.2E+00 CTR SW CCC

Selenium 5.0E+00 5.0E-01 Basin Plan

Silver 1.3E+00 1.9E-01 10% US EPA SW CMC

Thallium 6.8E+00 2.1E+02 10% US EPA SW Acute LOEL

Vanadium 1.4E+01 5.0E+01 BC SQuiRTs

Zinc 7.8E+01 8.1E+01 CTR SW CCC

Acenaphthylene 1.4E-01 1.5E+01 Basin Plan

Anthracene 3.2E-01 1.5E+01 Basin Plan

Benzo(a)anthracene 2.0E-01 1.5E+01 Basin Plan

Benzo(a)pyrene 2.4E-01 1.5E+01 Basin Plan

Benzo(b)fluoranthene 2.5E-01 1.5E+01 Basin Plan

Benzo(g,h,i)perylene 2.3E-01 1.5E+01 Basin Plan

Benzo(k)fluoranthene 1.5E-01 1.5E+01 Basin Plan

Chrysene 4.2E-01 1.5E+01 Basin Plan

Dibenzo(a,h)anthracene 1.1E-01 1.5E+01 Basin Plan

Fluoranthene 4.3E-01 8.0E+00 50% USEPA SW Chronic LOEL

Fluorene 5.6E-01 1.5E+01 Basin Plan

Indeno(1,2,3-cd)pyrene 1.9E-01 1.5E+01 Basin Plan

Naphthalene 2.6E+00 1.5E+01 Basin Plan

Acenaphthene 5.1E-01 1.5E+01 Basin Plan

Phenanthrene 1.3E+00 4.6E+00 US EPA SW CCC

Pyrene 9.3E-01 1.5E+01 Basin Plan

1,1,1-Trichloroethane 1.8E+01 3.1E+03 10% US EPA SW Acute LOEL

1,1,2-Trichloro-1,2,2-trifluoroethane 1.1E+00 6.4E+03 SQuiRTs

1,1-Dichloroethane 2.4E+00 -- --

1,1-Dichloroethene 4.4E-01 2.2E+04 10% US EPA SW Acute LOEL

1,2,3-Trichlorobenzene 4.1E-01 6.5E+01 50% US EPA SW Chronic LOEL (124TMB)

1,2,4-Trimethylbenzene 3.9E-01 -- --

1,2-Dichlorobenzene 2.5E-01 6.5E+01 50% US EPA SW Chronic LOEL

1,3,5-Trimethylbenzene 2.1E-01 -- --

4-Isopropyltoluene 4.0E-01 2.5E+03 50% US EPA SW Chronic LOEL (toluene)

Acetone 1.2E+01 -- --

Analyte

Metals

Volatile Organic Compounds and Total Petroleum Hydrocarbons

Polynuclear Aromatic Hydrocarbons 

TABLE 21a

COMPARISON OF EXPOSURE POINT CONCENTRATIONS TO
GROUNDWATER SCREENING LEVELS FOR THE PROTECTION OF AQUATIC RECEPTORS

Brisbane Baylands OU2
Brisbane, California
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95% UCL1

µg/L

Marine Aquatic

SL2

µg/L
Basis

95% UCL >
Marine Aquatic SL

x AF 100 ?
Analyte

TABLE 21a

COMPARISON OF EXPOSURE POINT CONCENTRATIONS TO
GROUNDWATER SCREENING LEVELS FOR THE PROTECTION OF AQUATIC RECEPTORS

Brisbane Baylands OU2
Brisbane, California

Benzene 8.0E-01 3.5E+02 50% US EPA SW Chronic LOEL

cis-1,2-Dichloroethene 2.1E+00 2.2E+04 10% US EPA SW Acute LOEL

Ethylbenzene 4.1E-01 4.3E+01 10% US EPA SW Acute LOEL

Isopropylbenzene 2.8E-01 -- --

Methyl-tert-butyl ether (MTBE) 1.6E+00 8.0E+03 CTR SW CCC

Naphthalene 4.4E-01 1.5E+01 Basin Plan

n-Butylbenzene 3.3E-01 -- --

n-Propylbenzene 3.0E-01 -- --

sec-Butylbenzene 1.9E-01 -- --

Styrene 3.6E-01 -- --

Tetrachloroethene (PCE) 2.4E-01 2.3E+02 50% US EPA SW Chronic LOEL

Toluene 8.8E-01 2.5E+03 50% US EPA SW Chronic LOEL

trans-1,2-Dichloroethene 6.0E-01 2.2E+04 10% US EPA SW Acute LOEL

Trichloroethene (TCE) 2.4E-01 2.0E+02 10% US EPA SW Acute LOEL

Vinyl Chloride 4.3E-01 -- --

Xylenes, Total 1.1E+00 1.0E+02 5% acute SW LC 50

TPH-Gasoline (C4-C12) 6.0E+01 3.7E+03 Basin Plan

TPH-Diesel (C10-C28) 2.6E+03 6.4E+02 Basin Plan

TPH-Motor Oil (C24-C36) 1.2E+03 -- --

Notes and Abbreviations:

1. The 95% UCL or the maximum detected concentration is presented, whichever is lower.

3. Comparison of the 95% UCL and the Marine Aquatic SL x AF of 100, used at Bay Area sites (e.g., Mission Bay and San Francisco Airport).

UCL = upper confidence limit

CCC = criterion for continuous concentration

CTR = California Toxics Rule (in RWQCBCV 2000 and Federal Register 2000)

LOEL = lowest observed effect level

BC SQuiRTs = British Columbia Water Quality Guidelines in Screening Quick Reference Table (SQuiRTs) for Invorganics in Water

NZ SQuiRTs = Australian and New Zealand ECLs and Trigger Values in Screening Quick Reference Table (SQuiRTs) for Invorganics in Water

SQuiRTs = Buchman, M.F., 2008.  National Oceanic and Atmospheric Adminstration (NOAA) Screening Quick Reference Tables

SW = saltwater

US EPA = U.S Environmental Protection Agency

-- = not available

2. California Regional Water Quality Control Board, San Francisco Bay Region, January 2019, Screening for Environmental Concerns at Sites with Contaminated 
Soil and Groundwater, Table GW-2, Aquatic Habitat Screening Levels (SLs; lowest marine aquatic habitat goal).

San Francisco Bay Region (Region 2) Water Quality Control Plan (Basin Plan), March 4, 2017
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Maximum1

µg/L

Marine Aquatic

SL2

µg/L
Basis

Maximum >
Marine Aquatic SL

x AF 100 ?

cis-1,2-Dichloroethene 1.9E+05 2.2E+04 10% US EPA SW Acute LOEL

Ethylbenzene 1.7E+01 4.3E+01 10% US EPA SW Acute LOEL

Tetrachloroethene (PCE) 4.3E+04 2.3E+02 50% US EPA SW Chronic LOEL Yes

Toluene 2.7E+00 2.5E+03 50% US EPA SW Chronic LOEL

trans-1,2-Dichloroethene 3.7E+03 2.2E+04 10% US EPA SW Acute LOEL

Trichloroethene (TCE) 1.3E+04 2.0E+02 10% US EPA SW Acute LOEL

Vinyl Chloride 6.5E+04 -- --

Xylenes, Total 1.5E+01 1.0E+02 5% acute SW LC 50

Notes and Abbreviations:

1. The maximum detected concentration is presented.

3. Comparison of the Maximum and the Marine Aquatic SL x AF of 100, used at Bay Area sites (e.g., Mission Bay and San Francisco Airport).

LOEL = lowest observed effect level

SW = saltwater

US EPA = U.S Environmental Protection Agency

-- = not available

Analyte

Volatile Organic Compounds

2. California Regional Water Quality Control Board, San Francisco Bay Region, January 2019, Screening for Environmental Concerns at Sites with Contaminated 
Soil and Groundwater, Table GW-2, Aquatic Habitat Screening Levels (SLs; lowest marine aquatic habitat goal).

TABLE 21b

COMPARISON OF EXPOSURE POINT CONCENTRATIONS IN AREA OF HVOC PLUME TO
GROUNDWATER SCREENING LEVELS FOR THE PROTECTION OF AQUATIC RECEPTORS

Brisbane Baylands OU2
Brisbane, California
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Legend
Grab Groundwater Sample Location

Monitoring Well Location

Piezometer Location

Notes:
1 Well was dry or had low recharge. A sample was not attempted.
2 Tar found in well.
3 Standing water found in well.
4 Only sampled for VOCs due to low recharge.
5 Well found dry.
VOCs = volatile organic compounds
All locations are approximate.
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Health Risk Assessment 
UPC OU-2 

APPENDIX A-1 
Analytical Summary of Soil and Groundwater 

Data in Area of HVOC Plume



C-34 C-35 C-36 C-37 C-38 C-39
8/30/06 8/30/06 8/30/06 8/30/06 8/30/06 8/30/06

3-4 4.5-5 6-6.5 4.5-5 4.5-5 3.5-4
VOCs (µg/kg)
1,1,1-Trichloroethane <5 <500 <2,500 <25 <25,000 <250,000
1,1,2-Trichloroethane <5 <500 <2,500 <25 <25,000 <250,000
1,1-Dichloroethane <5 <500 <2,500 <25 <25,000 <250,000
1,1-Dichloroethene <5 <500 <2,500 <25 <25,000 <250,000
1,2-Dichloroethane <5 <500 <2,500 <25 <25,000 <250,000
Acetone <100 <10,000 <50,000 <500 <500,000 <5,000,000
Benzene <5 <500 <2,500 <25 <25,000 <250,000
Chloroform 7.7 <500 <2,500 <25 <25,000 <250,000
cis-1,2-Dichloroethene <5 3,200 27,000 830 490,000 460,000 J
Ethylbenzene <5 <500 <2,500 <25 <25,000 <250,000
Methylene Chloride <5 <500 <2,500 <120 <120,000 <1,300,000
Tetrachloroethene 15 <500 4,400 <25 310,000 4,200,000 J
Trichloroethene <5 <500 <2,500 <25 40,000 <250,000
Toluene <5 <500 <2,500 <25 <25,000 <250,000
trans-1,2-Dichloroethene <5 <500 <2,500 160 <25,000 <250,000
Vinyl Chloride <5 2,300 <2,500 84 <25,000 <250,000
Total Xylenes <10 <1,000 <5,000 <50 <50,000 <500,000

Notes and Abbreviations:

ft bgs = feet below ground 
VOCs = Volatile Organic Compounds VOCs Analyzed by EPA Method 8260B
µg/kg = micrograms per kilogram
<5 = Not detected above the laboratroy reporting limit shown
J - Elevated Surrogate Recovery - indicates potential bias.

Samples collected by Burns & McDonnell, OU-2 Additional Investigation in the area of the HVOC Plume.  February 
2007.  Italicized results indicate sample collected below the water table.

Sample Date
Sample Depth (ft bgs)

APPENDIX A-1 TABLE 1A
VOCs Analytical Results in Shallow Soil 

UPC OU-2
Brisbane, California

Sample Location

Page 1 of 1 Geosyntec Consultants



C-34 C-35 C-36 C-37 C-38 C-39
8/30/06 8/30/06 8/30/06 8/30/06 8/30/06 8/30/06
7.5-8 5.5-6 8-8.5 6.5-7 5.5-6 4.5-5

VOCs (µg/kg)
1,1,1-Trichloroethane <5 <2,500 <2,500 <500 <2,500 <250,000
1,1,2-Trichloroethane <5 <2,500 <2,500 <500 <2,500 <250,000
1,1-Dichloroethane <5 <2,500 <2,500 <500 <2,500 <250,000
1,1-Dichloroethene <5 <2,500 <2,500 <500 <2,500 <250,000
1,2-Dichloroethane <5 <2,500 <2,500 <500 <2,500 <250,000
Acetone <100 <50,000 <50,000 <10,000 <50,000 <5,000,000
Benzene <5 <2,500 <2,500 <500 <2,500 <250,000
Chloroform 7.7 <2,500 <2,500 <500 <2,500 <250,000
cis-1,2-Dichloroethene <5 <2,500 12,000 630 80,000 960,000
Ethylbenzene 5.3 <2,500 <2,500 <500 <2,500 <250,000
Methylene Chloride <50 <2,500 <2,500 <2,500 <2,500 <1,300,000
Tetrachloroethene <5 <2,500 4,400 20,000 21,000 9,400,000
Trichloroethene <5 <2,500 <2,500 930 <2,500 860,000
Toluene <5 <2,500 <2,500 <500 <2,500 <250,000
trans-1,2-Dichloroethene <5 <2,500 2,800 <500 <2,500 <250,000
Vinyl Chloride <5 <2,500 <2,500 <500 3,100 <250,000
Total Xylenes 31 <5,000 7,100 <1,000 <5,000 <500,000

Notes and Abbreviations:

ft bgs = feet below ground 
VOCs = Volatile Organic Compounds VOCs Analyzed by EPA Method 8260B
µg/kg = micrograms per kilogram
<5 = Not detected above the laboratroy reporting limit shown
J - Elevated Surrogate Recovery - indicates potential bias.

Samples collected by Burns & McDonnell, OU-2 Additional Investigation in the area of the HVOC Plume.  February 
2007.  Italicized results indicate sample collected below the water table.

Sample Date
Sample Depth (ft bgs)

APPENDIX A-1 TABLE 1B
VOCs Analytical Results in Deep Soil 

UPC OU-2
Brisbane, California

Sample Location

Page 1 of 1 Geosyntec Consultants



C-34 C-35 C-36 C-37 C-38 C-39
8/30/06 8/30/06 8/30/06 8/30/06 8/30/06 8/30/06

VOCs (µg/L)
1,1,1-Trichloroethane <0.5 <0.5 <1,200 <250 <1,000 <500
1,1-Dichloroethane <0.5 <0.5 <1,200 <250 <1,000 <500
1,1-Dichloroethene <0.5 <0.5 <1,200 <250 <1,000 <500
1,2-Dichloroethane <0.5 <0.5 <1,200 <250 <1,000 <500
Acetone <0.5 <20 <50,000 <10,000 <40,000 <20,000
Carbon Disulfide <0.5 <0.5 <1,200 <250 <1,000 <500
Chloroform <0.5 <0.5 <1,200 <250 <1,000 <500
Cis-1,2-Dichloroethene <0.5 30 150,000 23,000 110,000 91,000
Ethylbenzene 0.6 31 <1,200 <250 <1,000 <500
Tetrachloroethene <0.5 2.4 79,000 500 7,900 20,000
Trichloroethene <0.5 1.1 15,000 <250 1,300 2,800
Toluene 0.62 0.67 <1200 <250 <1,000 <500
Trans-1,2-dichloroethene <0.5 0.67 2,800 <250 <1,000 <500
Vinyl Chloride <0.5 4.3 49,000 7,400 14,000 2,500
Total Xylenes 6.1 13 <1,200 <250 <1,000 <500

Notes and Abbreviations:

VOCs = VOCs Analyzed by EPA Method 5030C/8260B 
µg/L = micrograms per liter
<0.5 = Not detected above the laboratroy reporting limit shown

Samples collected by Burns & McDonnell, OU-2 Additional Investigation in the area of the HVOC Plume.  February 
2007.  

Sample Location

APPENDIX A-1 TABLE 2A
VOCs Analytical Results in Shallow Groundwater

UPC OU-2
Brisbane, California

Sample Date
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C-34 C-35 C-36 C-37 C-38 C-39
8/30/06 8/30/06 8/30/06 8/30/06 8/30/06 8/30/06

VOCs (µg/L)
1,1,1-Trichloroethane <0.5 <0.5 <2,500 <250 <1,000 <1,000
1,1-Dichloroethane <0.5 <0.5 <2,500 <250 <1,000 <1,000
1,1-Dichloroethene <0.5 <0.5 <2,500 <250 <1,000 <1,000
1,2-Dichloroethane <0.5 <0.5 <2,500 <250 <1,000 <1,000
Acetone <0.5 <0.5 <100,000 <10,000 <40,000 <40,000
Carbon Disulfide <0.5 <0.5 <2,500 <250 <1,000 <1,000
Chloroform <0.5 <0.5 <2,500 <250 <1,000 <1,000
Cis-1,2-Dichloroethene <0.5 25 230,000 23,000 85,000 140,000
Ethylbenzene 0.7 3 <2,500 <250 <1,000 <1,000
Tetrachloroethene <0.5 1.1 7,600 730 12,000 26,000
Trichloroethene <0.5 0.7 11,000 <250 2,100 5,500
Toluene 0.80 4.70 <2,500 <250 <1,000 <1,000
Trans-1,2-dichloroethene <0.5 0.63 4,600 <250 <1,000 <1,000
Vinyl Chloride <0.5 4.5 80,000 17,000 11,000 11,000
Total Xylenes 8.1 16 <2,500 <250 <1,000 <1,000

Notes and Abbreviations:

VOCs = VOCs Analyzed by EPA Method 5030C/8260B 
µg/L = micrograms per liter
<0.5 = Not detected above the laboratroy reporting limit shown

Samples collected by Burns & McDonnell, OU-2 Additional Investigation in the area of the HVOC Plume.  February 
2007.  

APPENDIX A-1 TABLE 2B
VOCs Analytical Results in Deep Groundwater

UPC OU-2
Brisbane, California

Sample Location
Sample Date
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Table 1a: Soil and Grab Groundwater Sampling Matrix
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)

0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

Zone 1 - Former Switching Yard (North)

DG-AD2 AD 2

DG-AE2 AE 2

DG-AF2 AF 2

DG-AG2 AG 2

DG-N3 N 3

DG-AA2 AA 2

DG-AB2 AB 2

DG-AC2 AC 2

DG-X2 X 2

DG-Y2 Y 2

DG-Z2 Z 2

2

DG-U2 U 2

DG-V2 V 2

DG-W2 W 2

1YDG-Y1

DG-N2 N 2

DG-O2 O 2

DG-P2 P 2

DG-Q2 Q 2

DG-R2 R 2

DG-S2 S 2

DG-T2 T

DG-P1 P 1

DG-S1 S 1

DG-V1 V 1

DG-W1 W 1

DG-X1 X 1

1

DG-Q1 Q 1

Soil Analyses Grab Groundwater Analyses

DG-T1 T 1

DG-R1 R 1

DG-N1 N 1

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

DG-U1 U

DG-O1 O 1
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Zone 1 - Former Switching Yard (North)

Soil Analyses Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7-7.5 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

3

DG-AG3

DG-AF3 AF

DG-AC3 AC

DG-Y4 Y 4

DG-V4 V 4

DG-W4 W 4

DG-X4 X 4

DG-S4 S 4

DG-T4 T 4

DG-U4 U 4

DG-P4 P 4

DG-Q4 Q 4

DG-R4 R 4

DG-N4 N 4

DG-O4 O 4

3

DG-Z3 Z 3

DG-AA3 AA 3

DG-AB3 AB 3

3

AG 3

DG-AD3 AD 3

DG-AE3 AE

Y 3

DG-T3 T 3

DG-U3 U 3

DG-V3 V 3

DG-W3 W 3

DG-X3 X 3

DG-Y3

DG-Q3 Q 3

DG-R3 R 3

DG-S3 S 3

DG-O3 O 3

DG-P3 P 3
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Zone 1 - Former Switching Yard (North)

Soil Analyses Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

5

AD

AE

DG-Q6 Q 6

DG-O6 O 6

DG-P6 P 6

DG-AA5 AA 5

DG-AB5 AB 5

DG-AC5 AC 5

DG-AF5 5

DG-AG5 5

AF

AG

DG-AD5 5

DG-AE5

DG-X5 X 5

DG-Y5 Y 5

DG-Z5 Z 5

DG-U5 U 5

DG-V5 V 5

DG-W5 W 5

DG-R5 R 5

DG-S5 S 5

DG-T5 T 5

DG-O5 O 5

DG-P5 P 5

DG-Q5 Q 5

DG-AB4 AB 4

DG-AC4 AC 4

DG-N5 N 5

DG-AG4 4AG

DG-AE4 4

DG-AF4 4AF

DG-AD4 4AD

AE

DG-Z4 Z 4

DG-AA4 AA 4
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Zone 1 - Former Switching Yard (North)

Soil Analyses Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
8-8.5 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

AGDG-AG6 6

AE

AF

DG-AD6 AD 6

DG-AE6 6

DG-AF6 6

DG-AB7 AB 7

DG-AC7 AC 7

DG-AF7 7AF

DG-AD7 7

DG-AE7 7

AD

AE

DG-Y7 Y 7

DG-Z7 Z 7

DG-AA7 AA 7

DG-V7 V 7

DG-W7 W 7

DG-X7 X 7

DG-S7 S 7

DG-T7 T 7

DG-U7 U 7

DG-Q7 Q 7

DG-R7 R 7

DG-AC6 AC 6

DG-Z6 Z 6

DG-AA6 AA 6

DG-AB6 AB 6

DG-W6 W 6

DG-X6 X 6

DG-Y6 Y 6

DG-T6 T 6

DG-U6 U 6

DG-V6 V 6

DG-R6 R 6

DG-S6 S 6
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2
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)

Zone 1 - Former Switching Yard (North)

Soil Analyses Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

88 88 88 318 88 88 88 37 37 37 37 37
9 9 9 32 9 9 9 4 4 4 4 4
5 5 5 16 5 5 5 2 2 2 2 2
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

102 102 102 366 102 102 102 43 43 43 43 43

DG-AF8 8

DG-AG8

DG-AF10 AF 10

DG-AG10 AG 10

DG-AC9 AC 9

9DG-AD9 AD

DG-Z9 Z 9

DG-AA9 AA 9

DG-AB9 AB 9

DG-W9 W 9

DG-X9 X 9

DG-Y9 Y 9

DG-U9 U 9

DG-V9 V 9

DG-AA8 AA 8

DG-AB8 AB 8

DG-AC8 AC 8

DG-AD8 AD 8

DG-AE8 AE 8

8

AF

AG

DG-X8 X 8

DG-Y8 Y 8

DG-Z8 Z 8

DG-U8 U 8

DG-V8 V 8

DG-W8 W 8

DG-S8 S 8

DG-T8 T 8

DG-AG7 7AG

Field Duplicates/Splits (10%)

Field Blanks (1 per day)
Trip Blanks (1 per day)

Grand Total

Field Sample Total

Matrix Spikes (5%)
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Table 1a: Soil and Grab Groundwater Sampling Matrix
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0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
4.5-5 X X X X X X X X X X X X

3

DG-AO3 AO 3

DG-AP3 AP 3

DG-AY2 AY 2

DG-AZ2 AZ 2

AT 2

DG-AQ2 AQ 2

DG-AR2 AR 2

DG-AQ3 AQ

DG-AR3 AR 3

2

DG-AX2 AX 2

DG-AS3

DG-AI3 AI 3

DG-AN3 3

DG-AL3

AM

3

DG-AM3

AN

3

DG-AJ3

AK

3

DG-AK3

AL

3

AJ

AS 3

AH

DG-AM2 AM 2

DG-AN2 AN 2

DG-AH3 3

DG-AU2 AU 2

AV 2

DG-AS2 AS 2

DG-AT2

DG-AV2

DG-AW2 AW

DG-AP2 AP 2

DG-AH2 AH 2

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

DG-AK2 AK 2

Zone 2 - Former Switching Yard (South)

DG-AO2 AO 2

DG-AL2 AL 2

DG-AI2 AI 2

DG-AJ2 AJ 2

Page 6 of 22 April 2019

DRAFT



Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Ordinate Abscissa

V
O

C
s 

&
 G

R
O

(8
26

0B
)

SV
O

C
s 

- 
P

A
H

s
(8

27
0-

S
IM

)

T
P

H
 -

 D
ie

se
l/M

ot
or

 O
il

(8
01

5B
)

C
A

M
-1

7 
M

et
al

s
(6

01
0 

B
, 7

47
1)

O
C

P
s

(8
08

1A
)

P
C

B
s

(8
08

2)

A
sb

es
to

s
(C

A
R

B
 4

35
)

V
O

C
s 

+
 G

R
O

(8
26

0B
)

SV
O

C
s 

(E
P

A
 8

27
0C

)

C
A

M
-1

7 
M

et
al

s 
(6

01
0B

, 7
47

1)

C
rV

I
(7

19
6)

T
P

H
 D

ie
se

l/M
ot

or
 O

il
(8

01
5B

)

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Zone 2 - Former Switching Yard (South)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
8-8.5 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

4

DG-AV4 AV 4

DG-AS4 AS 4

DG-AP4 AP 4

DG-AQ4 AQ 4

DG-AR4 AR 4

DG-AM4 4

DG-AN4 4

AM

AN

DG-AO4 AO 4

DG-AK4 4

DG-AY4 AY 4

DG-AW4 AW 4

DG-AX4 AX 4

DG-AU4 AU

DG-AT3 AT 3

DG-AT4 AT 4

DG-AL5 AL 5

DG-AM5

3AZDG-AZ3

DG-AY3 AY 3

DG-AW3 AW

DG-AJ5 5

DG-AK5 5

AJ

AK

AM 5

DG-AH5 5

DG-AI5 5

AH

AI

DG-AL4 4

AK

AL

DG-AI4 4

DG-AJ4 4

AI

AJ

DG-AH4 4AH

3

DG-AX3 AX 3

DG-AU3 AU 3

DG-AV3 AV 3

Page 7 of 22 April 2019

DRAFT



Table 1a: Soil and Grab Groundwater Sampling Matrix
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T
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01
5B

)

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Zone 2 - Former Switching Yard (South)

0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
8-8.5 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

DG-AS5 AS 5

DG-AV6 AV 6

DG-AS6 AS 6

DG-AT6 AT 6

DG-AU5 AU 5

DG-AV5 AV 5

DG-AT5 AT 5

DG-AM6 6

DG-AN6

DG-AQ5 AQ 5

DG-AR5 AR 5

DG-AO5 AO 5

DG-AP5 AP 5

6

AM

AN

DG-AK6 6

DG-AL6 6

AK

AL

DG-AI6 6

DG-AJ6 6

AI

AJ

DG-AW5 AW 5

DG-AH6 6AH

DG-AU6 AU 6

DG-AQ6 AQ 6

DG-AR6 AR 6

DG-AO6 AO 6

DG-AP6 AP 6

AL

DG-AJ7 7

DG-AK7 7

AJ

AK

DG-AH7 7

DG-AI7 7

AH

AI

DG-AL7 7

DG-AN5 AN 5
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants
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ot
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il
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01
5B

)

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Zone 2 - Former Switching Yard (South)

0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7-7.5 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7-7.5 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

8

DG-AO9 AO 9

7

DG-AR7 AR 7

DG-AO7 AO 7

DG-AP7 AP 7

DG-AQ7 AQ

DG-AU7 AU 7

DG-AS7 AS 7

DG-AT7 AT 7

DG-AK9 9

AI

DG-AH9

AJ

DG-AL9 9

DG-AM9 9

DG-AJ9 9

AK

AL

AM

DG-AS8

DG-AN9 9AN

AS 8

8

DG-AN8 AN 8

9

DG-AQ8 AQ 8

DG-AR8 AR 8

DG-AO8 AO

DG-AM8 AM

8

DG-AP8 AP

AH 9

DG-AI9

DG-AJ8 8

AK

DG-AL8 AL 8

DG-AH8 8

DG-AI8 8

AH

AI

8

AJ

DG-AK8

DG-AN7 AN 7

DG-AM7 7AM
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Ordinate Abscissa
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)

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Zone 2 - Former Switching Yard (South)

0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

67 67 67 271 67 67 67 28 28 28 28 28

7 7 7 28 7 7 7 3 3 3 3 3

4 4 4 14 4 4 4 2 2 2 2 2

78 78 78 313 78 78 78 33 33 33 33 33

Field Duplicates/Splits (10%)

Matrix Spikes (5%)

Equipment Blanks (5%)

Grand Total

DG-AQ9 AQ 9

DG-AR9 AR 9

DG-AP9 AP 9

DG-AO10 AO 10

DG-AL10

DG-AM10 10

DG-AN10 10

AM

AN

Field Sample Total

DG-AI10 AI 10

AL

DG-AJ10 AJ

10

10

DG-AK10 AK 10

DG-AH10 AH 10
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2
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0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

DG-N10 N 10

DG-O10 O 10

DG-R9 R 9

DG-S9 S

DG-R10 R 10

DG-S10 S 10

DG-P10 P 10

DG-Q10 Q 10

DG-V10 V 10

DG-T10 T 10

DG-U10 U 10

DG-Q11 Q 11

DG-O11 O 11

DG-P11 P 11

DG-N11 N 11

9

DG-T9 T 9

DG-P9 P 9

DG-Q9 Q 9

DG-N9 N 9

DG-O9 O 9

DG-P8 P 8

DG-Q8 Q 8

DG-R8 R 8

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

DG-N8 N 8

DG-O8 O 8

DG-N7 N 7

DG-O7 O 7

DG-P7 P 7

DG-N6 N 6

Zone 3 - Machine Shop Area
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants
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Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Zone 3 - Machine Shop Area

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

DG-R14 R 14

DG-S14 S 14

DG-P14 P 14

DG-Q14 Q 14

DG-N14 N 14

DG-O14 O 14

DG-U13 U 13

DG-V13 V 13

DG-S13 S 13

DG-T13 T 13

DG-Q13 Q 13

DG-R13 R 13

DG-O13 O 13

DG-P13 P 13

DG-V12 V 12

DG-N13 N 13

DG-T12 T 12

DG-U12 U 12

DG-R12 R 12

DG-S12 S 12

DG-P12 P 12

DG-Q12 Q 12

DG-N12 N 12

DG-O12 O 12

DG-U11 U 11

DG-V11 V 11

DG-S11 S 11

DG-T11 T 11

DG-R11 R 11
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Ordinate Abscissa
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il
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01
5B

)

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Zone 3 - Machine Shop Area

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
6-6.5 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
8.5-9 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
7-7.5 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

48 48 48 170 48 48 48 19 19 19 19 19

5 5 5 17 5 5 5 2 2 2 2 2

3 3 3 9 3 3 3 1 1 1 1 1

56 56 56 196 56 56 56 22 22 22 22 22Grand Total

Field Sample Total

Field Duplicates/Splits (10%)

Matrix Spikes (5%)

DG-U18 U 18

DG-V18 V 18

DG-U17 U 17

DG-V17 V 17

DG-S17 S 17

DG-T17 T 17

DG-U16 U 16

DG-V16 V 16

DG-S16 S 16

DG-T16 T 16

DG-Q16 Q 16

DG-R16 R 16

DG-U15 U 15

DG-V15 V 15

DG-S15 S 15

DG-T15 T 15

DG-Q15 Q 15

DG-R15 R 15

DG-O15 O 15

DG-P15 P 15

DG-V14 V 14

DG-N15 N 15

DG-T14 T 14

DG-U14 U 14
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California
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)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
8.5-9 X X X X X X X -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

Zone 4 - Turntable/Oil Tank Area

DG-AA11 AA 11

DG-AB11 AB 11

DG-Z11 Z 11

DG-AE11 AE 11

DG-AF11 AF 11

DG-AC11 AC 11

DG-AD11 AD 11

DG-AG11 AG 11

DG-AH11 AH 11

DG-Y11 Y 11

DG-AA12 AA 12

DG-AJ11

DG-AL11 AL 11

DG-AI11 AI 11

AJ 11

10

DG-W11 W 11

AB 10

DG-AC10 AC 10

DG-Z10

DG-AB10

DG-X11 X 11

DG-Z12 Z 12

DG-AM11 AM 11

DG-AN11 AN 11

DG-X12 X 12

DG-Y12 Y 12

DG-W12 W 12

DG-AK11 AK 11

DG-AC12 AC 12

DG-AB12 AB 12

Soil Analyses Grab Groundwater Analyses

DG-AE10 AE 10

DG-AD10 AD 10

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

DG-W10 W 10

DG-X10 X 10

Z 10

DG-AA10 AA 10

DG-Y10 Y
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Table 1a: Soil and Grab Groundwater Sampling Matrix
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)

Zone 4 - Turntable/Oil Tank Area

Soil Analyses Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --

13.5-14 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7-7.5 X X X X X X X O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

DG-Y14 Y 14

DG-Z14 Z 14

DG-W14 W 14

DG-X14 X 14

DG-AA14 AA 14

DG-AB14 AB 14

AH 13

DG-AE13 AE 13

DG-AF13 AF 13

DG-AM13 AM 13

DG-AK12 12

DG-AL12 12

DG-AI12 AI 12

DG-AJ12 12

DG-AK13 AK 13

DG-AL13 AL 13

DG-AI13 AI 13

DG-AJ13 AJ 13

DG-AG13 AG 13

DG-AH13

AJ

AK

AL

DG-AG12 AG 12

DG-AH12 AH 12

DG-AM12 12

DG-AN12 AN 12

AM

DG-AC13 AC 13

DG-Y13 Y 13

DG-Z13 Z 13

DG-W13 W 13

DG-X13 X 13

DG-AD13 AD 13

DG-AA13 AA 13

DG-AB13 AB 13

AF 12

DG-AD12 AD 12

DG-AE12 AE 12

DG-AF12
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2
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Geosyntec Consultants

Ordinate Abscissa

V
O

C
s 

&
 G

R
O

(8
26

0B
)

SV
O

C
s 

- 
P

A
H

s
(8

27
0-

S
IM

)

T
P

H
 -

 D
ie

se
l/M

ot
or

 
O

il
(8

01
5B

)

C
A

M
-1

7 
M

et
al

s
(6

01
0 

B
, 7

47
1)

O
C

P
s

(8
08

1A
)

P
C

B
s

(8
08

2)

A
sb

es
to

s
(C

A
R

B
 4

35
)

V
O

C
s 

+
 G

R
O

(8
26

0B
)

SV
O

C
s 

(E
P

A
 8

27
0C

)

C
A

M
-1

7 
M

et
al

s 
(6

01
0B

, 7
47

1)

C
rV

I
(7

19
6)

T
P

H
 D

ie
se

l/M
ot

or
 O

il
(8

01
5B

)

Zone 4 - Turntable/Oil Tank Area

Soil Analyses Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 O O O O O O O -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 O O O O O O O -- -- -- -- --
3.5 - 5 O O O O O O O -- -- -- -- --
9.5-10* O O O O O O O O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
8.5-9 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X

DG-W16 W 16

DG-Z16 Z 16

DG-AA16 AA 16

DG-X16 X 16

DG-Y16 Y 16

DG-AE16 AE 16

DG-AB16 AB 16

DG-AC16 AC 16

DG-W15 W 15

DG-Y17 Y 17

DG-Z17 Z 17

DG-W17 W 17

DG-X17 X 17

DG-AD16 AD 16

DG-Z15 Z 15

DG-AA15 AA 15

DG-X15 X 15

DG-Y15 Y 15

DG-AD15 AD 15

DG-AE15 AE 15

DG-AB15 AB 15

DG-AC15 AC 15

DG-AH15 AH 15

DG-AF15 AF 15

DG-AG15 AG 15

DG-AC14 AC 14

DG-AD14 AD 14

DG-AG14 AG 14

DG-AH14 AH 14

DG-AE14 AE 14

DG-AF14 AF 14

DG-AK14 AK 14

DG-AI14 AI 14

DG-AJ14 AJ 14
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Ordinate Abscissa
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T
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il
(8

01
5B

)

Zone 4 - Turntable/Oil Tank Area

Soil Analyses Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

64 64 64 232 64 64 64 21 21 21 21 21

7 7 7 24 7 7 7 3 3 3 3 3

4 4 4 12 4 4 4 2 2 2 2 2

75 75 75 268 75 75 75 26 26 26 26 26

DG-Z19 Z 19

DG-X19 X 19

DG-Y19 Y 19

DG-Z18 Z 18

DG-X18 X 18

DG-Y18 Y 18

DG-W18 W 18

DG-AA17 AA 17

DG-AB17 AB 17

Grand Total

Field Sample Total

Field Duplicates/Splits (10%)

Matrix Spikes (5%)
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Ordinate Abscissa
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 D
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s
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1A
)
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s
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R
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)
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C
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, 7
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1)

C
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I
(7

19
6)

T
P

H
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ie
se

l/M
ot

or
 O

il
(8

01
5B

)

0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
8.5-9 X X X X X X X X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 5 X X X X X X X -- -- -- -- --
9.5-10* O O O O O O O X X X X X
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

13 13 13 57 13 13 13 5 5 5 5 5

2 2 2 6 2 2 2 1 1 1 1 1
1 1 1 3 1 1 1 1 1 1 1 1

16 16 16 66 16 16 16 7 7 7 7 7

AR 10

DG-AP11 AP 11

DG-AQ11 AQ 11

Grand Total

DG-AO12 AO 12

DG-AR11 AR 11

DG-AO11 AO 11

DG-AP10 AP 10

DG-AU10 AU 10

DG-AS10 AS 10

DG-AT10 AT 10

DG-AQ10 AQ 10

DG-AR10

DG-AX8 AX 8

9

AT 9

DG-AY8 AY 8

AW 9

DG-AU9 AU

DG-AU8 AU 8

DG-AV8 AV 8

AX 7DG-AX7

DG-AT8 AT 8

DG-AW8

DG-AS9 AS

AW 8

DG-AW6 AW 6

DG-AX6 AX 6

Grab Groundwater Analyses

Boring ID

Grid Node
(Figure 3)

Soil Sample 
Depth

(feet bgs)

DG-AX5 AX 5

Soil Analyses

Zone 5 - South Disposal Area

7

DG-AT9

Field Sample Total

Field Duplicates/Splits (10%)
Matrix Spikes (5%)

DG-AW9

9

DG-AV9 AV 9

DG-AW7 AW 7

DG-AV7 AV
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Ordinate Abscissa
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s 
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0B

, 7
47

1)

C
rV

I
(7

19
6)

T
P

H
 D

ie
se

l/M
ot

or
 O

il
(8

01
5B

)

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X O O O O O

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
14.5-15 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X O O O O O

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 5 X X X X X X X -- -- -- -- --
7.5-8 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 O O O O O O O -- -- -- -- --

3.5 - 4 O O O O O O O -- -- -- -- --

9.5-10* O O O O O O O O O O O O

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X O O O O O

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 3 -- -- -- X -- -- -- -- -- -- -- --
19.5-20 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --
0.5 - 1 X X X X X X X -- -- -- -- --
3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X X X X X X

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X O O O O O

DG-AP12 AP 12

DG-AN13 AN 13

DG-AT12 AT 12

DG-AU12 AU 12

DG-AR12 AR 12

DG-AS12 AS 12

DG-AQ12 AQ 12

DG-AP13 AP 13

DG-AV12 AV 12

DG-AW12 AW 12

DG-AO13 AO 13

Soil Sample 
Depth

(feet bgs)

DG-AX11 AX 11

DG-AS11 AS 11

AW 11

AX 10

DG-AY10 AY 10

DG-AZ10 AZ 10

DG-AX10

DG-AU11 AU 11

DG-AT11 AT 11

DG-AY11 AY 11

DG-AZ11 AZ 11

DG-AW11

Soil Analyses Grab Groundwater Analyses

DG-AX9 AX 9

DG-AW10 AW 10

Boring ID

DG-AV10 AV 10

DG-AY9

Zone 6 - Industrial Way Area

AY 9

Grid Node
(Figure 3)
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Ordinate Abscissa
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6)

T
P

H
 D

ie
se

l/M
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 O

il
(8

01
5B

)

Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Boring ID

Zone 6 - Industrial Way Area

Grid Node
(Figure 3)

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 3 -- -- -- X -- -- -- -- -- -- -- --
11.5-12 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X O O O O O

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 O O O X O O O -- -- -- -- --

3.5 - 4 O O O X O O O -- -- -- -- --

9.5-10* O O O X O O O O O O O O

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

1-1.5 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --

9.5-10* O O O O O O O X X X X X

1-1.5 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X X X X X X

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 O O O O O O O -- -- -- -- --

3.5 - 4 O O O O O O O -- -- -- -- --

9.5-10* O O O O O O O O O O O O

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
7-7.5 X X X X X X X X X X X X

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --
AE

DG-AC17 AC 17

DG-AE17 17

DG-AL16 16

DG-AD17 17AD

DG-AK16 16AK

AL

DG-AF16 AF 16

DG-AG16 AG 16

AH

AI

DG-AN15 AN 15

DG-AO15 AO 15

DG-AH16 16

DG-AI16 16

DG-AL15 AL 15

DG-AM15 AM 15

DG-AJ15 AJ 15

DG-AK15 AK 15

DG-AR14 AR 14

DG-AI15 AI 15

DG-AP14 AP 14

DG-AQ14 AQ 14

DG-AN14 AN 14

DG-AO14 AO 14

DG-AL14 AL 14

DG-AM14 AM 14

DG-AT13 AT 13

DG-AR13 AR 13

DG-AS13 AS 13

DG-AQ13 AQ 13
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants
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Soil Sample 
Depth

(feet bgs)

Soil Analyses Grab Groundwater Analyses

Boring ID

Zone 6 - Industrial Way Area

Grid Node
(Figure 3)

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 O O O O O O O -- -- -- -- --

9.5-10* O O O O O O O O O O O O

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
9.5-10 X X X X X X X O O O O O
0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --
3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- X -- -- -- -- -- -- -- --

0.5 - 1 X X X X X X X -- -- -- -- --

3.5 - 4 X X X X X X X -- -- -- -- --
8.5-9 X X X X X X X X X X X X

0.5 - 1 -- -- -- O -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

0.5 - 1 O O O O O O O -- -- -- -- --

3.5 - 4 O O O O O O O -- -- -- -- --

9.5-10* O O O O O O O O O O O O

0.5 - 1 -- -- -- X -- -- -- -- -- -- -- --

3.5 - 4 -- -- -- O -- -- -- -- -- -- -- --

41 41 41 111 41 41 41 8 8 8 8 8

5 5 5 12 5 5 5 1 1 1 1 1

3 3 3 6 3 3 3 1 1 1 1 1

49 49 49 129 49 49 49 10 10 10 10 10

Field Sample Total

Field Duplicates/Splits (10%)

Matrix Spikes (5%)

Equipment Blanks (5%)

Grand Total

AD

AE

DG-AB18 18

DG-AC18 18

AB

AC

DG-AI17 17

DG-AJ17 17

AI

AJ

DG-AF18

DG-AD19 19AD

DG-AB19 19

DG-AC19 19

AB

AC

18

DG-AG18 18

AF

AG

DG-AA19 AA 19

DG-AD18 18

DG-AE18 18

DG-AA18 AA 18

DG-AH17 17AH
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Table 1a: Soil and Grab Groundwater Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants

Notes
X = Sampled as planned.
O = Planned but sample not collected due to field conditions
-- = no analysis

A field blank was planned to be collected each day of groundwater sampling.
An equipment blank was planned to be collected each day of soil or groundwater sampling and a trip blank will accompany all VOC samples.

bgs = below ground surface

CAM = California Assessment Manual

CARB = California Air Resources Board

CrVI = hexavalent chromium

GRO = gasoline range organics

OCP = organochlorine pesticide

PAHs = polycyclic aromatic hydrocarbons

PCB = polychlorinated biphenyl

SVOC = semi-volatile organic compound

TPH = total petroleum hydrocarbons

VOC = volatile organic compound

* = Approximate depth of saturated sample. Groundwater and/or native soil was encountered shallower than 7 feet bgs, therefore the 3.5-4' sample was considered the saturated sample and a third depth was
not collected.
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Table 1b: Groundwater Well Sampling Matrix
Brisbane OU-2

Brisbane, California

Geosyntec Consultants
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KMW-4A X X X X X 10.46 4 12 2-11

KMW-7A X X X X X 13.66 4 12 2-11

LF-3A X X X X X 10.95 2 15 4-10

LF-4A X X X X X 8.32 2 15 4-14

LF-5A X X X X X 8.49 2 8 2.5-8

LF-7A X X X X X 10.65 2 10 4-8

LF-8A X X X X X 9.36 2 10 5-10

MK-1A O O O O O 10.47 2 15 3-13

MK-2A X X X X X 12.81 2 13 3-13

MK-7A X X X X X 10.50 2 10 3-10

MK-8A X X X X X 16.58 2 10 5-10

MW-9A X X X X X 11.26 2 13 3-13

MW-10A X X X X X 9.59 2 13 3-13

MW-11AR X X X X X 14.19 2 13 3-13

MW-13A X X X X X 7.81 2 13 3-13

MW-15A X X X X X 8.67 2 13 3-13

MW-17A X X X X X 8.45 2 13 3-13

Notes:

2. Elevations were measured during well installation and may have changed since the time of measurement.

X = Sampled as planned.

O = Planned but sample not collected due to field conditions; MK-1A behind clocked and lock gate, unable to access.

CAM = California Assessment Manual

EPA = United States Environmental Protection Agency

GRO = gasoline range organics
SVOCs = semi-volatile organic compounds

TPH = total petroleum hydrocarbons

VOCs = volatile organic compounds

Well ID

Well Groundwater Analyses Well Constuction Details

1. Source: Levine-Fricke, 1990. Supplemental Remedial Investigation Data Study Report , The Bayshore Railyard, Brisbane,
California. 18 July.
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date A
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
DG-AA10 0.5-1 DG-AA10S-0.5-1 1/29/2019 2.2 2.9 47 <0.080 0.47 9.3 8.1 120 150 0.069 0.24 7.7 <0.37 <0.12 0.8 71 84
DG-AA10 3.5-4 DG-AA10S-3.5-4 1/29/2019 45 20 1400 0.35 4.2 51 5.8 880 11000 0.61 <0.50 41 3.4 11 <1.1 29 3400
DG-AA11 0.5-1 DG-AA11S-0.5-1 1/29/2019 0.38 0.35 7.8 <0.079 0.077 18 10 51 3.7 0.076 <0.16 7.5 <0.37 <0.12 <0.35 67 36
DG-AA11 3.5-4 DG-AA11S-3.5-4 1/29/2019 <0.21 0.48 19 <0.084 0.052 9 11 88 22 0.066 0.35 4.1 <0.39 <0.13 <0.37 93 55
DG-AA12 0.5-1 DG-AA12S-0.5-1 1/25/2019 9.8 4.9 48 <0.077 0.62 21 12 390 710 1.3 0.26 21 0.52 <0.12 <0.34 91 120
DG-AA12 3.5-4 DG-AA12S-3.5-4 1/25/2019 2.4 5.2 61 <0.11 0.68 35 12 170 620 1.8 <0.22 48 0.57 <0.17 <0.50 70 160
DG-AA13 0.5-1 DG-AA13S-0.5-1 1/24/2019 2.9 1.6 27 <0.083 0.34 11 7.7 200 150 0.11 <0.16 11 0.39 <0.13 1 75 49
DG-AA13 3.5-4 DG-AA13S-3.5-4 1/24/2019 1.5 1.8 14 <0.11 0.21 9.6 17 89 31 0.049 <0.21 8.2 <0.50 <0.17 <0.48 100 57
DG-AA14 0.5-1 DG-AA14S-0.5-1 1/24/2019 1.6 3.1 54 <0.12 0.93 17 3.7 83 190 0.095 1.1 10 <0.54 0.28 <0.52 36 110
DG-AA14 3.5-4 DG-AA14S-3.5-4 1/24/2019 1.3 4 57 <0.11 0.63 21 5.4 130 220 0.32 0.89 15 0.5 0.25 <0.49 49 150
DG-AA15 0.5-1 DG-AA15S-0.5-1 1/22/2019 1.7 3.6 38 0.13 0.26 27 5.5 74 120 0.19 0.2 26 <0.43 <0.15 <0.42 36 53
DG-AA16 0.5-1 DG-AA16S-0.5-1 1/24/2019 3.5 3.4 59 <0.12 0.67 19 5.7 160 180 0.058 0.5 69 <0.57 <0.19 0.96 93 94
DG-AA16 3.5-4 DG-AA16S-3.5-4 1/24/2019 92 23 48 <0.078 0.6 20 3.5 490 2500 0.065 0.43 42 <0.36 0.13 0.64 48 73
DG-AA17 0.5-1 DG-AA17S-0.5-1 2/5/2019 0.59 2.6 63 0.19 <0.030 23 9.7 40 28 0.059 0.63 30 1.1 <0.12 0.46 44 42
DG-AA17 3.5-4 DG-AA17S-3.5-4 2/5/2019 2.9 7.4 88 <0.12 2.8 37 16 250 300 0.35 3.3 30 2.7 0.44 2.1 91 830
DG-AA18 0.5-1 DG-AA18S-0.5-1 1/23/2019 <5.0 6.9 94 0.32 0.31 32 7.7 47 100 0.08 <1.0 31 <1.7 <0.89 <5.0 37 89
DG-AA18 3.5-4 DG-AA18S-3.5-4 1/23/2019 5.5 6.2 100 <0.25 0.59 210 5.2 180 330 0.18 <1.0 55 <1.7 <0.89 <5.0 48 170

DG-AA18 (D) 3.5-4 DG-AA18 (D)S-3.5-4 1/23/2019 5.3 8.1 110 0.29 0.76 160 6.8 170 390 0.21 <1.0 53 <1.7 <0.89 <5.0 49 190
DG-AA19 0.5-1 DG-AA19S-0.5-1 1/24/2019 0.76 2.2 23 <0.10 0.15 33 6.9 9.4 5.2 0.026 0.21 30 0.94 <0.16 <0.46 34 30
DG-AA19 3.5-4 DG-AA19S-3.5-4 1/24/2019 0.6 3.9 92 <0.12 0.11 140 17 31 27 0.83 <0.23 120 <0.54 <0.18 <0.52 58 70
DG-AA19 8.5-9 DG-AA19S-8.5-9 1/24/2019 1.6 9.2 71 0.62 0.089 64 11 28 10 0.029 <0.25 25 <0.58 <0.19 <0.56 61 37
DG-AA2 0.5-1 DG-AA2S-0.5-1 12/14/2018 2.9 130 70 <0.11 0.36 16 11 220 230 0.13 <0.21 14 <0.50 0.66 <0.48 96 150
DG-AA2 3.5-4 DG-AA2S-3.5-4 12/14/2018 2.1 37 81 0.19 <0.034 81 13 30 4.3 0.46 <0.18 120 <0.41 0.3 <0.40 63 46
DG-AA3 0.5-1 DG-AA3S-0.5-1 12/18/2018 3.9 87 150 <0.11 1.9 27 11 210 310 0.34 1.8 30 1.1 0.39 <0.49 66 360

DG-AA3 (D) 0.5-1 DG-AA3 (D)S-0.5-1 12/18/2018 4.7 93 120 <0.11 4.2 59 10 240 520 0.95 2.2 52 1.3 0.4 <0.51 47 510
DG-AA3 3.5-4 DG-AA3S-3.5-4 12/18/2018 <0.32 4.8 110 <0.13 0.21 140 20 36 11 0.85 0.63 190 <0.58 <0.20 <0.56 83 56
DG-AA3 7-7.5 DG-AA3S-7-7.5 12/18/2018 1.1 40 36 0.49 0.1 33 13 19 10 0.075 0.67 28 <0.52 <0.17 <0.50 43 53
DG-AA4 0.5-1 DG-AA4S-0.5-1 12/18/2018 0.97 77 83 0.13 0.54 17 11 160 100 0.062 0.64 8.3 1.1 <0.14 <0.39 110 160
DG-AA4 3.5-4 DG-AA4S-3.5-4 12/18/2018 0.79 65 31 0.22 0.04 54 5.5 11 5.2 0.041 <0.21 44 <0.48 <0.16 <0.47 29 22
DG-AA5 0.5-1 DG-AA5S-0.5-1 12/18/2018 2.5 51 95 <0.11 1.3 23 9.3 190 280 0.49 2.5 29 1.3 0.35 <0.50 60 520
DG-AA5 3.5-4 DG-AA5S-3.5-4 12/18/2018 2 170 72 <0.12 0.11 12 11 130 87 0.1 <0.24 14 1.3 <0.19 <0.54 78 100
DG-AA6 0.5-1 DG-AA6S-0.5-1 12/20/2018 1.4 2.2 53 <0.092 0.19 10 16 110 31 0.061 0.29 7.2 <0.42 <0.14 1.6 120 78
DG-AA6 3.5-4 DG-AA6S-3.5-4 12/20/2018 5.5 4.8 410 0.14 2.4 17 1.5 310 1100 0.25 <0.17 8.2 <0.41 3.2 <0.39 6.6 1800
DG-AA7 0.5-1 DG-AA7S-0.5-1 1/9/2019 2.6 6 100 0.16 1 38 14 220 150 0.25 3.3 32 2.4 <0.14 <0.39 84 270
DG-AA7 3.5-4 DG-AA7S-3.5-4 1/9/2019 2.9 4.6 140 0.19 0.43 19 6.5 50 180 0.079 0.51 28 <0.58 0.27 <0.56 32 170
DG-AA8 0.5-1 DG-AA8S-0.5-1 1/29/2019 13 26 740 0.24 2.8 43 11 860 2000 0.6 1 38 2 4.7 <0.40 32 1400

DG-AA8 (D) 0.5-1 DG-AA8 (D)S-0.5-1 1/29/2019 20 17 1000 0.3 3.5 28 7.2 560 2600 1.1 1 29 <1.3 2.5 <1.2 24 1500
DG-AA8 3.5-4 DG-AA8S-3.5-4 1/29/2019 37 33 2600 <0.59 28 310 14 1500 12000 0.022 <1.2 57 3.6 16 <2.6 31 10000
DG-AA9 0.5-1 DG-AA9S-0.5-1 12/20/2018 29 41 1200 0.56 2.4 49 10 840 3900 0.79 0.95 53 <1.7 5.4 <1.6 35 2400
DG-AB10 0.5-1 DG-AB10S-0.5-1 1/29/2019 210 25 130 <0.25 2.4 34 11 670 5200 6.9 1.5 34 3.3 0.83 <1.1 52 840

DG-AB10 (D) 0.5-1 DG-AB10 (D)S-0.5-1 1/29/2019 1.2 0.52 33 <0.075 0.3 14 7.9 110 67 0.031 0.18 3.7 0.59 <0.12 <0.33 62 47
DG-AB10 3.5-4 DG-AB10S-3.5-4 1/29/2019 9.1 12 500 0.43 1.8 41 8.7 3500 1100 0.41 0.56 34 2.8 4.3 <0.43 39 940
DG-AB11 0.5-1 DG-AB11S-0.5-1 1/28/2019 0.92 2.8 24 <0.096 0.37 16 13 89 65 0.097 2 11 <0.44 <0.15 <0.43 87 73
DG-AB11 3.5-4 DG-AB11S-3.5-4 1/28/2019 4.1 9.1 74 <0.11 0.83 21 11 160 590 0.53 0.47 18 <0.49 <0.16 <0.47 84 200
DG-AB12 0.5-1 DG-AB12S-0.5-1 1/25/2019 6.4 11 150 <0.091 2.5 71 13 570 830 0.61 5.3 72 <0.42 <0.14 <0.41 70 260
DG-AB12 3.5-4 DG-AB12S-3.5-4 1/25/2019 250 38 170 <0.20 2.2 55 16 4400 4200 0.36 1.6 81 1.2 1.6 <0.88 67 930
DG-AB13 0.5-1 DG-AB13S-0.5-1 1/22/2019 540 22 180 <0.23 1.8 76 19 3000 7400 0.35 6.2 170 3.2 <0.36 <1.0 74 1300
DG-AB13 3.5-4 DG-AB13S-3.5-4 1/22/2019 37 12 30 <0.10 0.25 19 3 120 480 0.028 <0.20 23 <0.47 <0.16 <0.45 10 100

DG-AB13 (D) 3.5-4 DG-AB13 (D)S-3.5-4 1/22/2019 15 3.4 22 <0.10 0.12 14 1.9 43 160 0.02 <0.20 13 <0.47 <0.16 <0.45 8.2 35
DG-AB13 13.5-14 DG-AB13S-13.5-14 1/22/2019 2.3 8.9 35 0.42 0.2 25 10 44 62 0.007 1.1 40 <0.52 <0.18 0.79 41 84
DG-AB14 0.5-1 DG-AB14S-0.5-1 1/31/2019 4.4 3 64 0.43 0.23 13 6.8 130 270 0.031 0.73 99 0.68 <0.20 <0.56 130 76
DG-AB14 3.5-4 DG-AB14S-3.5-4 1/31/2019 8.4 6.3 35 0.26 1.7 15 5.8 220 950 0.034 0.29 77 2.6 <0.19 <0.55 67 72

Units

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date A
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AB14 (D) 3.5-4 DG-AB14 (D)S-3.5-4 1/31/2019 8.6 5 120 0.26 0.55 14 5.2 170 640 0.015 0.26 73 0.54 <0.17 <0.49 70 68
DG-AB15 0.5-1 DG-AB15S-0.5-1 2/1/2019 3.5 4.7 90 0.32 1.1 14 5.3 110 280 0.51 0.93 46 <1.0 <0.34 <0.97 56 130
DG-AB15 3.5-4 DG-AB15S-3.5-4 2/1/2019 0.78 1.5 100 0.37 0.067 61 8.4 13 5 0.0088 <0.16 21 <0.38 <0.13 <0.36 70 28
DG-AB16 0.5-1 DG-AB16S-0.5-1 2/1/2019 3.2 3.5 63 0.28 0.41 13 4.7 100 260 0.11 <0.49 67 <1.2 <0.39 <1.1 69 85
DG-AB16 3.5-4 DG-AB16S-3.5-4 2/1/2019 9.6 11 54 <0.22 0.27 14 4.2 210 570 0.013 <0.43 57 1 <0.34 <0.97 63 110
DG-AB17 0.5-1 DG-AB17S-0.5-1 1/24/2019 5.5 4 150 <0.11 1.5 220 18 69 620 0.23 5.2 51 2.4 0.29 <0.48 81 780
DG-AB17 3.5-4 DG-AB17S-3.5-4 1/24/2019 2.4 6.9 180 0.22 0.79 21 7.7 150 330 0.38 <0.20 41 1.4 0.19 <0.46 40 370
DG-AB2 0.5-1 DG-AB2S-0.5-1 12/14/2018 0.5 2.1 58 <0.084 0.082 10 9.8 140 49 0.094 <0.17 9.3 <0.39 0.37 <0.37 91 80
DG-AB2 3.5-4 DG-AB2S-3.5-4 12/14/2018 2.7 95 98 0.15 <0.027 120 17 32 5.8 1.5 <0.14 150 <0.32 0.26 <0.31 64 52
DG-AB2 7-7.5 DG-AB2S-7-7.5 12/14/2018 1.8 48 57 0.6 0.18 49 16 46 15 0.24 0.7 62 <0.32 <0.11 <0.31 39 110
DG-AB3 0.5-1 DG-AB3S-0.5-1 12/14/2018 5.9 36 71 <0.10 3.5 15 10 200 200 0.49 1.1 37 1.1 <0.16 <0.45 66 180
DG-AB3 3.5-4 DG-AB3S-3.5-4 12/14/2018 5.5 20 180 <0.13 0.36 140 23 200 250 2.6 1.3 200 0.78 <0.20 <0.56 85 180
DG-AB3 6.5-7 DG-AB3S-6.5-7 12/14/2018 1.7 29 50 0.66 <0.035 34 10 41 8.8 0.041 0.95 32 1.6 <0.14 <0.41 41 67
DG-AB4 0.5-1 DG-AB4S-0.5-1 12/18/2018 2.4 110 51 <0.11 1.7 11 12 130 140 0.11 0.71 10 <0.49 <0.17 <0.48 81 300
DG-AB4 3.5-4 DG-AB4S-3.5-4 12/18/2018 0.64 31 58 0.15 0.066 55 6.6 8.8 5.5 0.021 0.76 44 0.64 <0.10 <0.30 36 25
DG-AB4 9-9.5 DG-AB4S-9-9.5 12/18/2018 1.1 13 47 0.47 0.076 37 12 37 13 0.035 0.98 30 0.44 0.37 <0.33 51 69
DG-AB5 0.5-1 DG-AB5S-0.5-1 1/29/2019 1.1 200 62 0.079 0.51 8.3 8.4 94 140 0.16 <0.14 9.7 0.68 0.15 <0.32 58 150

DG-AB5 (D) 0.5-1 DG-AB5 (D)S-0.5-1 1/29/2019 2.1 180 58 <0.10 0.6 15 9.8 100 93 0.14 0.32 14 1.8 <0.16 <0.45 68 100
DG-AB5 3.5-4 DG-AB5S-3.5-4 1/29/2019 1.1 54 31 <0.11 0.24 21 3.6 13 11 0.035 0.22 17 0.98 <0.17 <0.49 17 27
DG-AB6 0.5-1 DG-AB6S-0.5-1 12/20/2018 0.51 1.4 28 <0.074 <0.028 16 14 130 5.2 0.038 <0.15 11 <0.34 <0.11 0.86 96 55
DG-AB6 3.5-4 DG-AB6S-3.5-4 12/20/2018 6.7 8.2 360 0.17 0.8 14 2.8 590 1100 0.34 0.73 12 0.44 1.7 <0.29 8.6 670
DG-AB7 0.5-1 DG-AB7S-0.5-1 12/19/2018 2.5 5.7 110 <0.10 1.6 48 14 150 150 0.19 1.7 67 <0.47 <0.16 <0.45 63 270
DG-AB7 3.5-4 DG-AB7S-3.5-4 12/19/2018 2.4 6.9 180 <0.12 0.4 21 5.7 60 280 0.055 0.5 82 <0.56 0.2 <0.54 33 220
DG-AB8 0.5-1 DG-AB8S-0.5-1 1/31/2019 0.72 4.7 62 <0.077 0.22 17 5.2 28 47 0.053 0.18 16 0.44 <0.12 <0.34 31 110
DG-AB8 3.5-4 DG-AB8S-3.5-4 1/31/2019 18 16 690 0.28 0.97 34 7.7 510 3100 1.1 0.68 28 3.5 3.7 <0.51 27 1200
DG-AB9 0.5-1 DG-AB9S-0.5-1 1/30/2019 <0.24 11 85 0.29 0.36 22 7 96 95 0.13 <0.19 20 <0.43 <0.15 <0.42 50 140
DG-AB9 3.5-4 DG-AB9S-3.5-4 1/30/2019 40 26 1400 0.5 5.4 75 11 1000 5700 0.71 0.65 49 <1.1 8.7 <1.1 24 3300

DG-AC10 0.5-1 DG-AC10S-0.5-1 1/29/2019 2.7 3.8 150 <0.079 1.6 16 11 210 180 0.1 3.5 9.7 0.49 0.13 0.55 63 440
DG-AC10 3.5-4 DG-AC10S-3.5-4 1/29/2019 0.4 <0.25 31 <0.094 0.054 7.5 8.5 110 29 0.061 <0.19 2.8 <0.43 <0.15 <0.42 74 26
DG-AC11 0.5-1 DG-AC11S-0.5-1 1/29/2019 <0.17 1.2 17 0.14 0.088 15 11 62 16 0.057 0.45 9.1 <0.31 <0.11 <0.30 79 50
DG-AC11 3.5-4 DG-AC11S-3.5-4 1/29/2019 1.6 17 55 0.44 0.19 26 13 86 67 4.5 <0.24 37 1.3 <0.19 <0.55 54 80
DG-AC11 8.5-9 DG-AC11S-8.5-9 1/29/2019 0.26 6.2 130 0.22 0.17 39 8.1 15 24 0.029 <0.15 32 <0.34 <0.11 <0.33 33 61
DG-AC12 0.5-1 DG-AC12S-0.5-1 1/31/2019 3.2 13 13 <0.090 0.94 23 2.5 130 590 0.074 0.86 8.6 0.7 0.41 <0.40 4.4 440
DG-AC12 3.5-4 DG-AC12S-3.5-4 1/31/2019 0.71 3.5 30 <0.11 0.071 8.9 7.2 190 97 0.091 <0.22 20 <0.51 <0.17 <0.50 79 69
DG-AC13 0.5-1 DG-AC13S-0.5-1 1/24/2019 0.94 2.8 42 <0.078 0.31 20 5.5 87 150 0.094 4.4 150 0.64 <0.12 <0.35 180 81
DG-AC13 3.5-4 DG-AC13S-3.5-4 1/24/2019 0.7 1.4 44 <0.10 0.082 5.5 6 39 61 0.0089 0.63 150 <0.46 <0.16 <0.45 180 18
DG-AC14 0.5-1 DG-AC14S-0.5-1 1/24/2019 2.5 5.4 49 <0.11 1.3 27 3.9 130 310 0.21 3.7 21 1.1 0.62 <0.48 22 140
DG-AC14 3.5-4 DG-AC14S-3.5-4 1/24/2019 2.3 8.1 51 <0.081 0.57 27 9 160 370 0.19 1.2 110 <0.38 <0.13 <0.36 99 76
DG-AC15 0.5-1 DG-AC15S-0.5-1 1/31/2019 1.8 6.9 77 0.9 0.33 47 11 32 19 0.053 0.41 37 1.4 <0.19 <0.53 61 83

DG-AC15 (D) 0.5-1 DG-AC15 (D)S-0.5-1 1/31/2019 0.79 4.9 120 0.77 0.21 55 12 23 13 0.036 <0.22 41 0.78 <0.17 <0.49 58 55
DG-AC15 3.5-4 DG-AC15S-3.5-4 1/31/2019 2.5 85 59 0.29 1.2 57 8.9 39 150 0.13 0.25 27 1 <0.12 <0.35 43 260
DG-AC15 7.5-8 DG-AC15S-7.5-8 1/31/2019 120 50 720 0.44 17 65 8.9 1900 6400 2.6 <0.17 58 <2.0 17 <1.9 40 15000
DG-AC17 0.5-1 DG-AC17S-0.5-1 1/23/2019 <5.0 6.7 48 0.5 <0.25 27 9.2 18 6.5 0.041 <1.0 31 <1.7 <0.89 <5.0 41 39
DG-AC17 3.5-4 DG-AC17S-3.5-4 1/23/2019 <5.0 37 150 0.33 <0.25 39 11 37 46 0.079 <1.0 44 <1.7 <0.89 <5.0 36 78
DG-AC2 0.5-1 DG-AC2S-0.5-1 12/14/2018 <0.32 1.1 31 <0.13 0.27 8.3 9.1 120 20 0.12 0.3 3.6 <0.58 <0.19 <0.56 85 54
DG-AC2 3.5-4 DG-AC2S-3.5-4 12/14/2018 0.6 62 97 0.3 0.15 160 18 24 5 1.6 1.4 210 <0.54 <0.18 <0.52 57 49
DG-AC3 0.5-1 DG-AC3S-0.5-1 12/19/2018 3.3 20 61 <0.12 1.5 17 10 210 260 0.19 1.2 18 <0.57 <0.19 <0.55 77 230
DG-AC3 3.5-4 DG-AC3S-3.5-4 12/19/2018 1 11 150 0.5 0.092 160 25 47 26 7.2 0.9 210 <0.43 <0.15 <0.42 86 67
DG-AC4 0.5-1 DG-AC4S-0.5-1 12/18/2018 4.8 46 91 <0.13 0.95 20 9.9 210 270 0.1 2.1 16 1.6 0.43 <0.58 76 220

DG-AC4 (D) 0.5-1 DG-AC4 (D)S-0.5-1 12/18/2018 3.5 130 79 <0.11 0.69 19 9.1 160 240 0.066 1 18 0.53 0.32 <0.50 78 270
DG-AC4 3.5-4 DG-AC4S-3.5-4 12/18/2018 2.4 84 650 0.71 1.8 35 7.5 240 800 0.32 1.2 28 <0.43 1.1 <0.41 50 1200
DG-AC5 0.5-1 DG-AC5S-0.5-1 12/18/2018 21 280 80 <0.081 1.7 22 8.3 600 1300 0.52 0.39 32 0.43 0.63 <0.36 57 1200
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AC5 3.5-4 DG-AC5S-3.5-4 12/18/2018 4.9 150 120 <0.10 1.5 26 9.9 300 540 0.38 1.1 36 0.85 0.43 <0.46 56 460
DG-AC6 0.5-1 DG-AC6S-0.5-1 12/20/2018 0.97 7.1 91 <0.076 0.56 23 9.4 120 88 0.084 0.64 23 <0.35 <0.12 0.41 69 180
DG-AC6 3.5-4 DG-AC6S-3.5-4 12/20/2018 2.2 4.4 190 0.22 0.33 25 6.8 100 370 0.093 <0.16 26 <0.38 0.41 <0.37 29 280
DG-AC7 0.5-1 DG-AC7S-0.5-1 1/9/2019 2.7 8.3 160 0.16 0.96 28 12 160 120 0.16 2.7 30 1.8 <0.14 <0.41 77 200

DG-AC7 (D) 0.5-1 DG-AC7 (D)S-0.5-1 1/9/2019 1.8 7.8 60 0.091 0.62 16 6.4 77 79 0.14 1.1 22 1.2 0.13 <0.39 38 130
DG-AC7 3.5-4 DG-AC7S-3.5-4 1/9/2019 38 26 1300 0.93 5.1 55 9.4 610 3400 0.36 3.6 47 4.1 5.6 1.4 26 2300
DG-AC7 7.5-8 DG-AC7S-7.5-8 1/9/2019 4.6 13 180 0.91 0.36 39 13 96 360 0.13 1.1 52 3.5 0.42 4.3 49 390
DG-AC8 0.5-1 DG-AC8S-0.5-1 1/31/2019 14 28 260 <0.096 0.6 110 11 240 390 0.12 54 76 10 <0.75 <0.43 28 650
DG-AC8 3.5-4 DG-AC8S-3.5-4 1/31/2019 30 37 1300 0.59 0.97 37 12 2400 7200 0.7 2.5 51 5.2 10 <1.4 19 2000
DG-AC9 0.5-1 DG-AC9S-0.5-1 12/20/2018 2.2 3.8 75 0.24 0.87 22 10 120 190 0.12 0.94 18 <0.45 <0.15 <0.44 83 180
DG-AC9 3.5-4 DG-AC9S-3.5-4 12/20/2018 43 35 1700 0.95 3.7 52 9.9 1700 11000 0.62 4.1 46 <1.3 8.9 2.1 37 2800

DG-AD10 0.5-1 DG-AD10S-0.5-1 1/15/2019 0.82 0.74 41 0.16 0.15 15 14 91 12 0.058 0.18 7.9 <0.42 <0.14 <0.41 99 77
DG-AD10 3.5-4 DG-AD10S-3.5-4 1/15/2019 1.2 1.6 44 <0.12 0.2 17 13 130 28 0.12 <0.24 8.9 <0.57 <0.19 <0.55 85 130
DG-AD11 0.5-1 DG-AD11S-0.5-1 1/31/2019 <0.33 0.73 18 <0.13 <0.050 12 13 79 0.76 0.076 <0.26 8.2 0.85 0.2 1.1 100 46
DG-AD11 3.5-4 DG-AD11S-3.5-4 1/31/2019 1.5 3.1 30 <0.096 0.37 9 2 41 170 0.049 0.44 8 0.75 <0.15 <0.43 9.4 94
DG-AD12 0.5-1 DG-AD12S-0.5-1 1/31/2019 2 6 41 <0.11 0.14 42 8.4 150 290 0.13 1.1 100 0.91 0.16 <0.47 100 84

DG-AD12 (D) 0.5-1 DG-AD12 (D)S-0.5-1 1/31/2019 2.6 13 71 <0.11 0.19 33 8.9 240 290 0.21 2.3 150 2.5 0.34 <0.48 170 91
DG-AD12 3.5-4 DG-AD12S-3.5-4 1/31/2019 5.3 10 32 0.12 0.15 23 5.2 150 1000 0.097 0.27 12 0.52 <0.15 <0.43 28 120
DG-AD13 0.5-1 DG-AD13S-0.5-1 2/1/2019 1.2 2.6 59 <0.092 0.17 19 5.4 110 160 0.16 1.2 130 1.1 0.28 <0.41 120 74
DG-AD13 3.5-4 DG-AD13S-3.5-4 2/1/2019 1.5 9.7 86 <0.091 0.077 16 9 130 190 0.5 2.5 260 1.3 0.72 <0.41 290 81
DG-AD13 7.5-8 DG-AD13S-7.5-8 2/1/2019 14 13 190 <0.11 0.84 21 6.3 200 1000 0.084 1.1 140 2.1 0.78 <0.47 140 510

DG-AD13 (D) 7.5-8 DG-AD13 (D)S-7.5-8 2/1/2019 13 43 350 0.18 1.5 37 11 220 1200 0.21 0.74 84 4.1 1.2 <0.46 35 1000
DG-AD14 0.5-1 DG-AD14S-0.5-1 2/1/2019 1.3 5.5 61 0.4 0.65 23 6.7 320 360 0.29 2.2 160 <0.99 0.91 <0.95 220 130
DG-AD14 3.5-4 DG-AD14S-3.5-4 2/1/2019 2.8 8.9 29 0.45 0.32 29 13 260 240 0.22 5.2 190 2.4 0.75 <0.41 310 51
DG-AD15 0.5-1 DG-AD15S-0.5-1 1/23/2019 <5.0 12 53 0.5 0.3 36 13 50 28 0.022 <1.0 31 <1.7 <0.89 <5.0 45 93
DG-AD15 3.5-4 DG-AD15S-3.5-4 1/23/2019 <5.0 1.7 26 <0.25 <0.25 45 3.2 7.6 3 0.032 <0.99 17 <1.7 <0.88 <5.0 37 16
DG-AD16 0.5-1 DG-AD16S-0.5-1 1/23/2019 <5.0 210 130 0.36 0.44 25 8 150 39 0.064 <1.0 23 <1.7 <0.89 <5.0 28 210

DG-AD16 (D) 0.5-1 DG-AD16 (D)S-0.5-1 1/23/2019 <5.0 6.3 76 0.35 0.33 36 7.2 33 72 0.064 <0.99 30 <1.7 <0.88 <5.0 44 74
DG-AD16 3.5-4 DG-AD16S-3.5-4 1/23/2019 <5.0 19 49 <0.25 0.37 11 8.1 92 120 0.13 <1.0 7.6 <1.7 <0.89 <5.0 59 180
DG-AD17 0.5-1 DG-AD17S-0.5-1 1/24/2019 1.3 2.4 230 0.25 0.35 31 12 56 13 0.043 <0.16 27 1.4 0.33 <0.35 58 50
DG-AD17 3.5-4 DG-AD17S-3.5-4 1/24/2019 1.7 9.2 98 0.59 0.17 37 11 45 16 0.15 <0.20 32 0.62 <0.16 <0.45 40 110
DG-AD17 7-7.5 DG-AD17S-7-7.5 1/24/2019 1.4 8.6 57 0.61 0.25 57 8.2 29 15 0.035 0.33 32 1.7 <0.11 <0.33 50 80
DG-AD2 0.5-1 DG-AD2S-0.5-1 12/14/2018 0.97 21 46 0.22 0.61 36 9.2 240 110 0.16 1.1 9.2 <0.57 0.22 <0.55 69 160
DG-AD2 3.5-4 DG-AD2S-3.5-4 12/14/2018 <0.20 15 72 <0.077 0.11 100 14 22 3.6 0.45 0.43 120 <0.36 <0.12 <0.34 47 37

DG-AD2 (D) 3.5-4 DG-AD2 (D)S-3.5-4 12/14/2018 0.45 17 95 0.22 0.12 92 14 24 4.8 0.77 0.55 120 <0.37 <0.13 <0.36 51 45
DG-AD3 0.5-1 DG-AD3S-0.5-1 12/14/2018 33 470 200 <0.13 1.9 27 13 420 1400 0.41 1 20 2.1 1.2 <0.56 94 480
DG-AD3 3.5-4 DG-AD3S-3.5-4 12/14/2018 2.3 25 110 0.21 0.16 170 20 49 48 3.7 0.77 170 1.2 <0.12 <0.33 68 73
DG-AD4 0.5-1 DG-AD4S-0.5-1 12/18/2018 1.3 24 55 0.31 0.53 12 11 120 89 0.059 0.73 9.1 <0.50 <0.17 <0.48 120 89
DG-AD4 3.5-4 DG-AD4S-3.5-4 12/18/2018 0.63 34 45 0.35 0.15 26 3.9 75 31 0.043 <0.24 21 <0.56 <0.19 <0.54 18 99
DG-AD5 0.5-1 DG-AD5S-0.5-1 1/8/2019 3.2 88 85 <0.078 0.3 16 13 150 180 0.14 0.93 13 2.1 0.29 <0.35 98 140
DG-AD5 3.5-4 DG-AD5S-3.5-4 1/8/2019 0.49 12 47 0.2 0.063 35 5.2 10 11 0.02 0.38 27 0.65 <0.11 <0.33 25 28
DG-AD6 0.5-1 DG-AD6S-0.5-1 12/20/2018 1.4 3 75 <0.11 0.92 24 14 280 140 0.12 1.2 17 <0.53 <0.18 1.2 82 190
DG-AD6 3.5-4 DG-AD6S-3.5-4 12/20/2018 4.3 10 210 0.19 0.86 19 4.7 63 250 0.098 0.39 21 0.83 0.63 <0.47 26 240
DG-AD7 0.5-1 DG-AD7S-0.5-1 12/19/2018 5.7 10 120 <0.11 4.2 64 15 470 480 0.72 7.3 77 1.4 0.19 <0.49 64 970
DG-AD7 3.5-4 DG-AD7S-3.5-4 12/19/2018 0.76 5.2 76 <0.085 0.14 21 6.2 24 55 0.048 0.43 24 <0.39 <0.13 <0.38 34 74
DG-AD8 0.5-1 DG-AD8S-0.5-1 1/31/2019 30 14 1200 0.73 2.6 29 5.7 510 4500 0.73 1.1 26 1.2 3.8 11 28 2100
DG-AD8 3.5-4 DG-AD8S-3.5-4 1/31/2019 4 7.9 84 <0.13 2.1 79 11 200 270 0.11 1.9 55 2 0.45 <0.57 62 370
DG-AD9 0.5-1 DG-AD9S-0.5-1 1/9/2019 40 14 140 0.27 3.3 52 11 400 460 0.8 7.9 41 2.9 0.55 <1.2 38 820
DG-AD9 3.5-4 DG-AD9S-3.5-4 1/9/2019 59 16 910 0.48 2 25 6.7 950 3200 0.88 1.8 32 2.4 3.7 <0.44 32 1500
DG-AE10 0.5-1 DG-AE10S-0.5-1 1/15/2019 <0.28 0.65 11 <0.11 0.093 14 21 99 1.7 0.072 0.68 6.5 0.67 <0.17 <0.49 110 59
DG-AE10 3.5-4 DG-AE10S-3.5-4 1/15/2019 <0.28 0.89 19 <0.11 <0.042 8.3 6.3 76 1.4 0.1 <0.22 3.9 <0.51 <0.17 0.52 54 95
DG-AE11 0.5-1 DG-AE11S-0.5-1 1/21/2019 0.5 2.6 24 <0.068 0.13 27 4.2 10 17 0.04 0.16 20 <0.31 <0.11 <0.30 26 32
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AE11 3.5-4 DG-AE11S-3.5-4 1/21/2019 1.3 2.8 31 <0.10 0.16 10 9.2 120 28 0.12 <0.20 9.1 0.54 <0.16 <0.45 95 41
DG-AE12 0.5-1 DG-AE12S-0.5-1 1/25/2019 0.37 4.3 280 0.41 0.61 60 12 38 36 0.2 1.3 60 <0.57 <0.19 <0.55 70 66
DG-AE12 3.5-4 DG-AE12S-3.5-4 1/25/2019 <0.31 23 66 0.43 0.36 40 5 20 48 0.029 <0.24 33 <0.56 <0.19 <0.54 32 290
DG-AE13 0.5-1 DG-AE13S-0.5-1 1/25/2019 1.5 5.8 52 0.2 0.47 50 10 120 220 0.085 1.2 82 0.75 <0.19 <0.55 84 89
DG-AE13 3.5-4 DG-AE13S-3.5-4 1/25/2019 0.82 3.8 110 0.27 0.48 30 4.4 16 110 0.029 <0.25 24 <0.58 <0.19 <0.56 22 120
DG-AE14 0.5-1 DG-AE14S-0.5-1 1/23/2019 <5.0 4.4 110 <0.25 0.81 37 5.6 25 26 0.061 <1.0 42 <1.7 <0.89 <5.0 66 63
DG-AE14 3.5-4 DG-AE14S-3.5-4 1/23/2019 <5.0 35 130 <0.25 0.44 110 9.7 110 92 0.25 <1.0 31 <1.7 <0.89 <5.0 47 180
DG-AE16 0.5-1 DG-AE16S-0.5-1 1/23/2019 <5.0 5.3 100 0.33 0.44 29 5.8 38 120 0.28 <1.0 43 <1.7 <0.89 <5.0 23 170
DG-AE16 3.5-4 DG-AE16S-3.5-4 1/23/2019 <5.0 5.8 98 0.35 0.48 30 5.6 45 140 0.72 <1.0 35 <1.7 <0.89 <5.0 22 200
DG-AE17 0.5-1 DG-AE17S-0.5-1 1/23/2019 <5.0 7.6 39 <0.25 0.49 23 8.7 36 220 0.043 <1.0 26 <1.7 <0.89 <5.0 25 81
DG-AE17 3.5-4 DG-AE17S-3.5-4 1/23/2019 <5.0 <1.5 32 <0.25 <0.25 8.8 7.7 79 <1.0 0.052 <1.0 4 <1.7 <0.89 <5.0 80 62
DG-AE18 0.5-1 DG-AE18S-0.5-1 1/23/2019 <5.0 7.4 81 0.45 <0.25 44 14 17 10 0.051 <1.0 32 <1.7 <0.89 <5.0 45 59
DG-AE18 3.5-4 DG-AE18S-3.5-4 1/23/2019 <5.0 15 190 0.56 <0.25 26 27 20 15 0.048 <0.99 24 <1.7 <0.88 <5.0 39 140
DG-AE2 0.5-1 DG-AE2S-0.5-1 12/14/2018 4.7 18 130 <0.13 1.1 20 9.2 260 330 0.27 1.5 48 <0.58 0.2 <0.56 64 250
DG-AE2 3.5-4 DG-AE2S-3.5-4 12/14/2018 1.9 7.4 70 0.14 <0.026 92 12 30 3.2 2.2 <0.13 110 0.37 <0.10 <0.30 45 39
DG-AE3 0.5-1 DG-AE3S-0.5-1 12/19/2018 <0.26 1.2 31 0.11 0.053 9.3 11 120 2.3 0.027 0.46 4.1 0.61 <0.16 <0.46 110 39
DG-AE3 3.5-4 DG-AE3S-3.5-4 12/19/2018 1.6 71 130 <0.12 0.38 92 16 57 91 1.2 0.67 110 <0.55 <0.19 <0.53 62 120
DG-AE4 0.5-1 DG-AE4S-0.5-1 12/18/2018 8.4 190 190 <0.094 2.1 38 8.6 260 780 0.46 2.3 33 0.86 0.89 <0.42 54 900
DG-AE4 3.5-4 DG-AE4S-3.5-4 12/18/2018 1.6 81 66 0.26 0.18 46 6.6 8.9 5.7 0.016 0.53 36 0.38 0.12 <0.31 30 30
DG-AE5 0.5-1 DG-AE5S-0.5-1 12/17/2018 14 23 130 <0.11 3.6 890 16 420 640 1 40 460 <0.50 1.3 <0.48 54 1300
DG-AE5 3.5-4 DG-AE5S-3.5-4 12/17/2018 17 1400 150 0.11 0.79 24 10 230 520 0.21 0.5 31 <0.35 1 1.5 50 540
DG-AE6 0.5-1 DG-AE6S-0.5-1 12/20/2018 4.6 4.3 92 <0.10 1.4 33 11 220 180 0.24 3.3 32 <0.47 <0.16 0.7 56 290
DG-AE6 3.5-4 DG-AE6S-3.5-4 12/20/2018 2.2 6.2 170 0.23 1.1 20 6.9 53 270 0.84 0.26 22 <0.47 0.39 <0.46 29 430

DG-AE6 (D) 3.5-4 DG-AE6 (D)S-3.5-4 12/20/2018 4.8 12 210 0.24 0.51 19 6.5 80 6300 0.18 1 23 <0.39 0.79 <0.38 29 390
DG-AE7 0.5-1 DG-AE7S-0.5-1 1/9/2019 2 7.7 83 0.14 0.58 19 14 98 100 0.061 0.91 32 1.8 <0.14 <0.40 76 300
DG-AE7 3.5-4 DG-AE7S-3.5-4 1/9/2019 3.2 8.8 130 0.16 0.2 15 5.7 47 220 0.033 0.79 15 1.1 <0.14 <0.40 35 120
DG-AE7 8-8.5 DG-AE7S-8-8.5 1/9/2019 2.2 12 60 0.94 0.12 38 22 55 29 0.1 0.73 65 1.8 <0.19 <0.54 49 120
DG-AE8 0.5-1 DG-AE8S-0.5-1 1/31/2019 4.3 9.3 85 <0.085 2.6 53 11 230 320 0.25 4.1 64 1.9 0.42 0.85 48 490
DG-AE8 3.5-4 DG-AE8S-3.5-4 1/31/2019 0.57 3.6 57 <0.13 0.071 23 6.7 28 45 0.021 <0.25 22 <0.58 <0.20 <0.56 41 51
DG-AF10 0.5-1 DG-AF10S-0.5-1 1/15/2019 0.64 2.3 69 <0.13 0.46 13 9.4 130 130 0.1 0.67 5.9 <0.59 <0.20 <0.57 89 170
DG-AF10 3.5-4 DG-AF10S-3.5-4 1/15/2019 0.76 3.8 220 0.16 2.1 75 12 34 120 0.082 0.9 38 <0.49 <0.17 <0.48 62 940
DG-AF11 0.5-1 DG-AF11S-0.5-1 1/28/2019 0.66 5.1 31 <0.11 0.15 31 5.7 15 26 0.065 <0.22 25 <0.52 <0.17 <0.50 31 36
DG-AF11 3.5-4 DG-AF11S-3.5-4 1/28/2019 3.4 8.2 42 <0.11 0.39 17 8.7 130 190 0.51 0.62 23 1.3 <0.17 <0.49 57 77
DG-AF12 0.5-1 DG-AF12S-0.5-1 1/25/2019 1.2 25 100 0.1 0.27 33 7.7 52 150 0.11 0.15 41 <0.36 <0.12 <0.35 41 110
DG-AF12 3.5-4 DG-AF12S-3.5-4 1/25/2019 1.7 36 83 0.096 0.28 14 2.5 94 280 0.061 <0.16 12 <0.38 <0.13 <0.37 14 150
DG-AF13 0.5-1 DG-AF13S-0.5-1 11/21/2018 0.79 19 80 0.14 0.073 48 8.2 16 31 0.097 0.25 24 <0.52 0.38 <0.50 43 36
DG-AF13 0.5-1 DG-AF13S-0.5-1 1/28/2019 0.97 5.6 120 0.15 0.26 40 7.9 40 120 0.058 0.28 40 0.6 <0.20 0.86 39 110
DG-AF13 3.5-4 DG-AF13S-3.5-4 11/21/2018 5.9 11 440 0.21 1.1 30 7.7 190 1500 0.47 0.4 26 <0.53 1.9 <0.51 60 550
DG-AF13 3.5-4 DG-AF13S-3.5-4 1/28/2019 3.3 46 85 <0.11 0.54 29 4.8 110 360 0.19 <0.22 22 <0.52 0.57 0.53 21 370
DG-AF13 7-7.5 DG-AF13S-7-7.5 11/21/2018 4.5 10 400 0.56 0.69 28 9.7 120 890 0.15 0.45 29 <0.56 2.2 <0.54 30 460
DG-AF14 0.5-1 DG-AF14S-0.5-1 2/5/2019 <0.30 1.2 58 <0.12 <0.045 21 7 40 83 0.057 0.3 23 0.97 <0.18 <0.53 46 54
DG-AF14 3.5-4 DG-AF14S-3.5-4 2/5/2019 <0.30 0.47 88 <0.12 <0.044 13 7.2 38 18 0.042 0.24 21 <0.54 <0.18 0.77 47 36
DG-AF16 0.5-1 DG-AF16S-0.5-1 1/23/2019 <5.0 2.8 300 0.39 0.25 20 8.8 54 13 0.11 3.4 33 <1.7 <0.89 <5.0 36 58
DG-AF16 3.5-4 DG-AF16S-3.5-4 1/23/2019 <5.0 5.9 91 0.36 <0.25 52 12 17 7.6 0.025 <1.0 29 <1.7 <0.89 <5.0 44 42

DG-AF16 (D) 3.5-4 DG-AF16 (D)S-3.5-4 1/23/2019 <5.0 6.3 100 0.46 <0.25 46 14 20 9.4 0.02 <1.0 30 <1.7 <0.89 <5.0 46 48
DG-AF18 0.5-1 DG-AF18S-0.5-1 1/23/2019 <5.0 31 110 0.38 0.29 39 9.1 27 74 0.12 <1.0 28 <1.7 <0.89 <5.0 37 110

DG-AF18 (D) 0.5-1 DG-AF18 (D)S-0.5-1 1/23/2019 <5.0 6.8 79 0.36 <0.25 55 9.9 14 7.4 0.016 <1.0 30 <1.7 <0.89 <5.0 49 57
DG-AF18 3.5-4 DG-AF18S-3.5-4 1/23/2019 <5.0 18 520 0.54 0.33 38 14 160 12 0.51 <1.0 43 <1.7 <0.89 <5.0 40 65
DG-AF2 0.5-1 DG-AF2S-0.5-1 12/14/2018 3.8 16 190 <0.087 1 23 8.4 170 520 0.27 2.6 29 0.83 0.28 <0.39 46 290

DG-AF2 (D) 0.5-1 DG-AF2 (D)S-0.5-1 12/14/2018 1.7 12 110 <0.098 0.45 17 9.1 140 220 0.19 1.4 20 <0.45 <0.15 <0.44 66 160
DG-AF2 3.5-4 DG-AF2S-3.5-4 12/14/2018 1.1 8.3 79 0.35 <0.039 24 12 41 16 1.2 <0.20 41 0.57 0.2 <0.46 26 85
DG-AF3 0.5-1 DG-AF3S-0.5-1 12/14/2018 1.1 8.5 27 <0.12 <0.044 8.5 14 120 18 0.052 0.52 6 <0.53 <0.18 <0.51 120 60
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AF3 3.5-4 DG-AF3S-3.5-4 12/14/2018 1.1 13 140 0.38 0.15 34 16 60 32 0.13 0.91 51 0.83 <0.11 <0.31 37 120
DG-AF4 0.5-1 DG-AF4S-0.5-1 12/18/2018 3.5 25 73 0.25 1.4 22 6 170 260 0.19 5.8 17 0.37 0.6 <0.31 43 330
DG-AF4 3.5-4 DG-AF4S-3.5-4 12/18/2018 1.1 31 98 <0.12 0.27 35 5.3 26 81 0.033 0.33 28 <0.55 0.37 <0.53 27 100
DG-AF5 0.5-1 DG-AF5S-0.5-1 1/8/2019 13 20 160 <0.076 5.5 78 13 550 700 0.68 9.7 83 4.7 1.7 <0.34 47 1200
DG-AF5 3.5-4 DG-AF5S-3.5-4 1/8/2019 1.7 120 40 0.14 0.07 28 4.9 16 19 0.044 <0.16 28 0.56 <0.13 <0.36 18 40
DG-AF6 0.5-1 DG-AF6S-0.5-1 12/20/2018 1.4 1.7 17 <0.12 0.13 20 20 120 28 0.11 0.25 11 <0.57 <0.19 0.68 150 110
DG-AF6 3.5-4 DG-AF6S-3.5-4 12/20/2018 25 18 160 <0.098 0.83 22 5.9 420 810 0.19 0.51 62 <0.45 <0.15 <0.44 55 340
DG-AF7 0.5-1 DG-AF7S-0.5-1 12/19/2018 22 19 360 0.15 8.3 780 16 650 1800 0.93 13 78 <0.94 7.1 <0.91 59 1700
DG-AF7 3.5-4 DG-AF7S-3.5-4 12/19/2018 0.82 3.9 93 0.48 0.54 21 7.4 44 35 0.028 0.7 17 <0.37 <0.13 <0.36 52 58
DG-AF8 0.5-1 DG-AF8S-0.5-1 1/31/2019 4.4 11 81 0.22 1.5 31 6.2 140 290 0.15 1.5 41 2.1 0.25 <0.45 23 270
DG-AF8 3.5-4 DG-AF8S-3.5-4 1/31/2019 8.3 6.2 540 0.43 1.7 21 4.9 1900 970 0.12 <0.18 23 2 2.2 <0.40 28 1500

DG-AG10 0.5-1 DG-AG10S-0.5-1 1/15/2019 2.8 6.6 99 <0.12 1.6 17 5.8 160 470 0.27 1.1 14 <0.54 <0.18 <0.52 52 1200
DG-AG10 3.5-4 DG-AG10S-3.5-4 1/15/2019 2.5 10 180 0.21 2.1 68 11 100 1000 0.11 0.66 48 1.1 0.13 <0.35 58 650

DG-AG10 (D) 3.5-4 DG-AG10 (D)S-3.5-4 1/15/2019 9.6 20 340 0.17 3.3 58 10 160 1500 0.23 0.72 39 1.6 0.15 <0.37 49 1500
DG-AG11 0.5-1 DG-AG11S-0.5-1 1/21/2019 1 26 68 0.089 0.51 25 5.8 70 190 0.1 0.42 21 <0.38 0.25 <0.37 39 130
DG-AG11 3.5-4 DG-AG11S-3.5-4 1/21/2019 3.1 87 79 <0.12 0.44 22 6.4 80 240 0.064 <0.24 25 0.96 0.52 <0.54 31 170
DG-AG11 9.5-10 DG-AG11S-9.5-10 1/21/2019 3.4 13 460 0.27 0.85 47 4.6 140 920 0.2 <0.20 37 0.76 1.7 <0.45 40 650
DG-AG12 0.5-1 DG-AG12S-0.5-1 1/25/2019 0.92 3.7 34 0.34 0.37 16 2 47 320 0.063 0.83 6.5 0.94 <0.18 <0.52 29 29
DG-AG12 3.5-4 DG-AG12S-3.5-4 1/25/2019 19 16 1100 0.6 2.7 45 7.9 3600 2600 0.67 0.98 410 1.8 4 <0.57 30 2900

DG-AG12 (D) 3.5-4 DG-AG12 (D)S-3.5-4 1/25/2019 23 19 1100 0.54 4 40 14 150 34 0.93 <0.22 2100 1.3 6.6 <0.49 29 82
DG-AG13 0.5-1 DG-AG13S-0.5-1 1/25/2019 <0.27 5 34 0.22 0.34 9.3 2.6 43 150 0.04 0.46 23 <0.49 <0.17 <0.48 28 51
DG-AG13 3.5-4 DG-AG13S-3.5-4 1/25/2019 22 24 1000 0.65 3.3 44 11 710 4000 0.17 1.1 40 1.9 4.9 <0.56 49 2200
DG-AG14 0.5-1 DG-AG14S-0.5-1 2/5/2019 <0.22 2.8 110 0.1 0.69 15 4 19 19 0.15 0.88 26 <0.39 <0.13 0.9 50 33
DG-AG14 3.5-4 DG-AG14S-3.5-4 2/5/2019 2.4 8.6 600 0.29 <0.043 32 21 50 22 0.073 <0.22 29 2 <0.17 1.6 130 91

DG-AG14 (D) 3.5-4 DG-AG14 (D)S-3.5-4 2/5/2019 1.3 26 120 0.24 <0.045 26 12 110 57 0.23 <0.23 21 1.2 <0.18 1.1 82 120
DG-AG15 0.5-1 DG-AG15S-0.5-1 1/24/2019 0.3 3.1 23 0.09 0.13 24 3.8 8.1 28 0.065 <0.16 20 <0.38 <0.13 <0.36 22 30
DG-AG15 3.5-4 DG-AG15S-3.5-4 1/24/2019 1.3 7 110 0.41 0.55 30 8.2 32 88 0.17 0.29 28 <0.51 <0.17 <0.49 40 150
DG-AG15 8.5-9 DG-AG15S-8.5-9 1/24/2019 1.4 5.1 73 0.24 1.2 31 8.8 28 70 0.024 <0.25 44 1.2 0.41 <0.57 28 250
DG-AG16 0.5-1 DG-AG16S-0.5-1 1/22/2019 2.1 6.5 110 0.89 0.35 37 15 32 18 0.065 0.2 35 2.2 0.17 1.2 54 58
DG-AG16 3.5-4 DG-AG16S-3.5-4 1/22/2019 1.1 6.6 56 0.21 0.22 38 8.2 16 20 0.18 <0.18 32 0.82 <0.15 <0.42 35 33
DG-AG18 0.5-1 DG-AG18S-0.5-1 1/23/2019 <5.0 7.1 120 0.47 <0.25 76 15 16 12 0.36 <0.99 49 <1.7 <0.88 <5.0 62 41
DG-AG18 3.5-4 DG-AG18S-3.5-4 1/23/2019 <5.0 4.7 93 0.35 <0.25 62 11 13 6.4 0.034 <1.0 44 <1.7 <0.89 <5.0 54 33
DG-AG2 0.5-1 DG-AG2S-0.5-1 12/14/2018 9.8 11 160 <0.088 2.4 31 8.9 270 350 0.52 1.9 33 0.99 0.86 <0.39 41 490
DG-AG2 3.5-4 DG-AG2S-3.5-4 12/14/2018 0.52 38 78 0.17 0.26 21 4.8 18 130 0.36 2 47 <0.54 <0.18 <0.52 49 53
DG-AG2 4.5-5 DG-AG2S-4.5-5 12/14/2018 1.1 14 25 0.4 0.21 29 14 21 17 0.037 0.64 25 <0.50 <0.17 <0.48 37 79
DG-AG3 0.5-1 DG-AG3S-0.5-1 12/19/2018 0.31 6.7 39 <0.082 0.14 8.5 11 95 20 0.085 0.53 6.1 <0.38 <0.13 <0.36 92 65
DG-AG3 3.5-4 DG-AG3S-3.5-4 12/19/2018 0.98 30 150 0.51 0.29 120 20 41 25 1 0.96 160 0.65 <0.16 <0.45 81 70
DG-AG4 0.5-1 DG-AG4S-0.5-1 12/18/2018 0.45 1.1 36 0.17 0.22 7.1 7.3 130 10 0.1 0.38 2.4 <0.47 <0.16 <0.45 79 44
DG-AG4 3.5-4 DG-AG4S-3.5-4 12/18/2018 1.5 16 100 0.18 0.28 60 7.5 13 15 0.063 0.43 46 <0.58 <0.19 <0.56 40 47

DG-AG4 (D) 3.5-4 DG-AG4 (D)S-3.5-4 12/18/2018 0.58 11 40 0.13 0.14 27 3.7 9.7 14 0.047 0.19 19 <0.33 <0.11 <0.32 19 24
DG-AG4 11-11.5 DG-AG4S-11-11.5 12/18/2018 1.4 11 53 0.46 0.2 49 19 25 11 0.031 2.2 43 <0.33 <0.11 <0.32 56 67
DG-AG5 0.5-1 DG-AG5S-0.5-1 12/17/2018 5.1 84 100 <0.092 0.87 20 10 160 230 0.31 0.91 20 <0.43 0.6 <0.41 74 250
DG-AG5 3.5-4 DG-AG5S-3.5-4 12/17/2018 3 220 64 <0.069 0.085 17 12 110 120 0.12 0.41 21 <0.32 0.35 <0.31 81 91

DG-AG5 (D) 3.5-4 DG-AG5 (D)S-3.5-4 12/17/2018 2.9 69 110 <0.086 0.8 24 11 220 310 0.2 0.66 24 <0.40 0.66 <0.38 79 280
DG-AG6 0.5-1 DG-AG6S-0.5-1 12/20/2018 1.2 2.1 17 0.095 0.56 20 16 130 48 0.083 0.58 13 <0.43 <0.14 <0.41 100 150
DG-AG6 3.5-4 DG-AG6S-3.5-4 12/20/2018 1.7 5.2 98 0.11 0.18 21 6.5 38 120 0.087 0.19 23 <0.39 <0.13 <0.38 35 100
DG-AG7 0.5-1 DG-AG7S-0.5-1 1/30/2019 0.47 2.4 67 0.38 0.78 20 12 160 100 0.31 0.72 14 <0.41 <0.14 <0.40 92 500
DG-AG7 3.5-4 DG-AG7S-3.5-4 1/30/2019 <0.18 10 85 0.17 0.41 20 4.9 45 85 0.043 <0.14 16 0.39 0.12 <0.31 32 110
DG-AG8 0.5-1 DG-AG8S-0.5-1 1/31/2019 0.3 1.2 51 0.26 0.12 16 8.2 53 6.2 0.085 <0.15 20 0.91 <0.12 <0.35 50 39
DG-AG8 3.5-4 DG-AG8S-3.5-4 1/31/2019 0.57 2.7 67 0.32 0.15 9.5 5.6 13 8.4 0.016 <0.17 9.3 0.4 <0.13 <0.38 53 35
DG-AH10 0.5-1 DG-AH10S-0.5-1 1/15/2019 2 7.8 130 <0.096 1.9 25 9.8 240 270 0.28 1.8 24 0.46 0.57 <0.43 86 620
DG-AH10 3.5-4 DG-AH10S-3.5-4 1/15/2019 2.4 5.5 83 <0.067 0.69 19 8.8 140 540 0.064 1.2 9 0.79 <0.10 <0.30 76 490
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AH11 0.5-1 DG-AH11S-0.5-1 1/28/2019 1.6 6.9 46 <0.11 0.4 27 5.8 48 130 0.081 0.36 20 <0.50 0.36 <0.49 34 81
DG-AH11 3.5-4 DG-AH11S-3.5-4 1/28/2019 0.87 8.2 30 <0.11 0.44 16 6.6 100 140 0.16 0.49 14 <0.52 <0.18 <0.50 44 86
DG-AH12 0.5-1 DG-AH12S-0.5-1 1/25/2019 0.87 5.1 64 0.23 0.43 24 5 140 150 0.031 <0.25 28 <0.59 <0.20 <0.57 37 180
DG-AH12 3.5-4 DG-AH12S-3.5-4 1/25/2019 100 19 980 0.61 1.8 31 6.5 110 410 0.74 1.2 42 0.61 5.3 <0.50 36 1600
DG-AH13 0.5-1 DG-AH13S-0.5-1 1/29/2019 <0.26 1 40 <0.10 <0.039 10 7.1 110 20 0.089 <0.20 6.5 <0.48 <0.16 <0.46 67 57
DG-AH13 3.5-4 DG-AH13S-3.5-4 1/29/2019 1.2 8.3 110 0.14 0.12 52 9.4 27 120 0.085 0.25 36 0.9 <0.16 <0.46 49 63
DG-AH13 7.5-8 DG-AH13S-7.5-8 1/29/2019 15 37 51 0.63 2.8 170 44 1200 1600 0.36 1 240 <1.2 1.7 <1.1 110 3200
DG-AH14 0.5-1 DG-AH14S-0.5-1 2/5/2019 0.55 8.2 180 0.53 <0.037 25 12 39 23 0.16 <0.19 50 1 <0.15 0.96 26 92
DG-AH14 3.5-4 DG-AH14S-3.5-4 2/5/2019 0.95 2.3 36 0.19 <0.030 50 7.7 5.7 6.3 0.036 <0.15 36 1.1 <0.12 0.45 42 24
DG-AH15 0.5-1 DG-AH15S-0.5-1 1/22/2019 1.8 8.6 170 0.78 0.44 37 13 38 62 0.28 <0.20 35 1.6 <0.15 <0.44 59 73
DG-AH16 0.5-1 DG-AH16S-0.5-1 1/22/2019 2.6 9.5 190 0.64 0.53 47 13 78 110 0.19 <0.23 43 2.3 <0.18 <0.53 56 130
DG-AH16 3.5-4 DG-AH16S-3.5-4 1/22/2019 1.8 5.8 70 0.66 0.2 37 7.5 26 32 0.075 <0.14 21 1.4 <0.11 <0.32 50 95
DG-AH17 0.5-1 DG-AH17S-0.5-1 1/24/2019 1.5 5.1 35 0.65 0.22 26 12 15 10 0.019 <0.22 25 1.1 <0.18 <0.50 34 75
DG-AH2 0.5-1 DG-AH2S-0.5-1 12/14/2018 3.9 8 84 <0.12 2.2 30 12 230 190 0.21 2.3 23 <0.55 <0.19 <0.53 110 420
DG-AH2 3.5-4 DG-AH2S-3.5-4 12/14/2018 0.41 21 86 0.24 0.13 30 8.6 13 14 0.11 0.32 40 <0.46 <0.15 <0.44 22 48

DG-AH2 (D) 3.5-4 DG-AH2 (D)S-3.5-4 12/14/2018 <0.32 30 96 <0.13 0.16 81 15 22 16 0.56 0.4 91 <0.58 <0.20 <0.56 53 62
DG-AH3 0.5-1 DG-AH3S-0.5-1 12/14/2018 0.49 6.7 68 <0.080 0.1 16 11 150 52 0.1 0.75 8 1.3 <0.12 <0.36 120 84
DG-AH3 3.5-4 DG-AH3S-3.5-4 12/14/2018 2.1 170 62 0.12 0.42 11 11 260 160 0.17 0.69 23 0.84 <0.13 <0.37 77 140
DG-AH4 0.5-1 DG-AH4S-0.5-1 12/18/2018 0.82 7.7 83 <0.12 1.1 17 9.8 110 93 0.085 1.1 21 <0.54 <0.18 <0.52 76 220
DG-AH4 3.5-4 DG-AH4S-3.5-4 12/18/2018 <0.33 29 36 <0.13 0.11 14 9.4 170 2.3 0.058 0.34 7.2 <0.59 <0.20 <0.57 100 50
DG-AH4 6-6.5 DG-AH4S-6-6.5 12/18/2018 0.54 12 27 0.18 0.11 35 10 22 11 0.044 0.88 24 <0.48 <0.16 <0.47 53 55
DG-AH5 0.5-1 DG-AH5S-0.5-1 1/8/2019 2 56 59 <0.087 0.37 16 9.8 120 180 0.081 0.27 19 1.8 0.24 1 78 130
DG-AH5 3.5-4 DG-AH5S-3.5-4 1/8/2019 6.4 310 71 0.14 0.76 21 11 200 280 0.21 0.74 27 3.1 0.68 <0.37 64 260
DG-AH5 8-8.5 DG-AH5S-8-8.5 1/8/2019 2.1 6 75 0.12 <0.046 45 11 24 12 0.035 <0.24 72 1.4 <0.19 <0.54 27 52
DG-AH6 0.5-1 DG-AH6S-0.5-1 12/20/2018 6.7 14 140 <0.072 6 67 13 370 450 0.49 5.2 68 0.49 0.66 0.44 59 1300
DG-AH6 3.5-4 DG-AH6S-3.5-4 12/20/2018 1.2 4.1 25 <0.029 0.26 9 2.6 44 77 0.49 0.45 8.8 <0.13 <0.045 <0.13 15 86
DG-AH7 0.5-1 DG-AH7S-0.5-1 12/19/2018 21 53 580 0.54 22 120 17 650 1800 2.8 24 130 2.3 2.8 <1.8 39 2500
DG-AH7 3.5-4 DG-AH7S-3.5-4 12/19/2018 0.6 3.7 74 <0.12 0.14 13 8.1 19 44 0.027 0.91 28 <0.54 <0.18 <0.52 35 45
DG-AH8 0.5-1 DG-AH8S-0.5-1 1/30/2019 0.56 1.6 49 0.4 0.15 11 13 150 27 0.082 <0.15 11 <0.36 <0.12 <0.35 100 86
DG-AH8 3.5-4 DG-AH8S-3.5-4 1/30/2019 <0.17 3.7 52 0.17 0.15 14 5.1 12 8.9 0.019 0.26 15 0.31 <0.10 <0.30 28 27
DG-AH9 0.5-1 DG-AH9S-0.5-1 1/30/2019 1.8 4.3 90 0.31 0.59 20 7.6 130 110 0.15 0.45 15 <0.59 0.25 <0.57 71 200
DG-AH9 3.5-4 DG-AH9S-3.5-4 1/30/2019 <0.31 4 85 0.17 0.15 15 5.2 32 210 0.041 <0.24 15 0.66 <0.19 <0.55 29 93
DG-AI10 0.5-1 DG-AI10S-0.5-1 1/29/2019 2.2 2 61 <0.10 0.72 55 9.6 110 650 0.11 0.92 9.9 0.72 <0.16 <0.46 85 250
DG-AI10 3.5-4 DG-AI10S-3.5-4 1/29/2019 1.1 3.5 45 <0.12 0.13 11 3.8 19 18 0.0084 <0.24 11 0.57 <0.19 <0.55 24 28
DG-AI11 0.5-1 DG-AI11S-0.5-1 1/21/2019 <0.26 <0.27 21 <0.10 <0.039 7.9 11 81 1.2 0.046 <0.20 6.9 <0.48 <0.16 <0.46 87 41

DG-AI11 (D) 0.5-1 DG-AI11 (D)S-0.5-1 1/21/2019 1.3 0.99 29 <0.10 0.23 9.5 14 92 13 0.067 <0.21 7.5 <0.48 <0.16 <0.47 98 55
DG-AI11 3.5-4 DG-AI11S-3.5-4 1/21/2019 3.2 15 250 0.19 0.8 18 7.1 160 540 0.31 0.64 20 1.1 1.1 <0.52 60 400
DG-AI11 9.5-10 DG-AI11S-9.5-10 1/21/2019 0.54 6.4 100 0.18 0.27 60 10 33 46 0.053 0.32 84 <0.54 <0.18 <0.52 41 67
DG-AI12 0.5-1 DG-AI12S-0.5-1 1/25/2019 0.37 8.2 36 0.21 0.46 11 4.7 51 82 0.032 <0.26 11 0.87 <0.20 <0.58 38 75
DG-AI12 3.5-4 DG-AI12S-3.5-4 1/25/2019 0.35 4.1 18 0.2 0.074 10 2.5 13 9.1 0.013 <0.25 15 <0.58 <0.19 <0.56 18 25
DG-AI13 0.5-1 DG-AI13S-0.5-1 2/1/2019 <0.29 3.3 16 <0.11 0.28 6.8 12 83 29 0.031 <0.22 7.5 1.4 <0.17 0.99 100 74
DG-AI13 3.5-4 DG-AI13S-3.5-4 2/1/2019 <0.29 33 31 <0.11 0.23 4.4 9.3 62 34 0.066 <0.22 10 0.73 <0.18 <0.50 62 83

DG-AI13 (D) 3.5-4 DG-AI13 (D)S-3.5-4 2/1/2019 1.3 73 31 <0.11 0.23 16 12 130 50 0.21 <0.22 20 <0.53 <0.18 <0.51 86 98
DG-AI14 0.5-1 DG-AI14S-0.5-1 2/1/2019 0.77 2.2 56 0.22 0.36 26 8.1 160 67 0.083 <0.24 39 <0.56 0.26 <0.54 75 220
DG-AI14 3.5-4 DG-AI14S-3.5-4 2/1/2019 <0.22 5.1 14 0.11 0.065 8.9 2.7 13 19 0.0087 <0.17 18 <0.40 0.14 <0.39 20 20
DG-AI15 0.5-1 DG-AI15S-0.5-1 1/24/2019 1.2 9.2 69 0.88 0.37 34 14 30 5.8 0.03 0.34 32 2.3 0.26 <0.49 50 50
DG-AI15 3.5-4 DG-AI15S-3.5-4 1/24/2019 1.6 8.3 93 0.28 0.33 34 5 20 8.1 0.042 0.4 26 1.8 0.21 <0.57 45 47

DG-AI15 (D) 3.5-4 DG-AI15 (D)S-3.5-4 1/24/2019 1.4 5.3 74 0.4 0.18 36 9.4 20 16 0.045 0.25 24 1.1 <0.18 <0.50 42 45
DG-AI16 1-1.5 DG-AI16S-1-1.5 1/22/2019 2.4 0.89 370 0.49 0.43 37 16 75 5.4 0.16 <0.17 31 1.8 <0.13 <0.37 82 57
DG-AI17 0.5-1 DG-AI17S-0.5-1 1/22/2019 3.1 15 92 1 0.72 48 18 49 25 0.029 0.26 47 2.3 <0.17 <0.49 59 180
DG-AI17 3.5-4 DG-AI17S-3.5-4 1/22/2019 2.4 9.1 26 0.94 0.94 36 19 59 230 0.19 <0.22 37 2 <0.17 <0.50 37 1500
DG-AI2 0.5-1 DG-AI2S-0.5-1 12/14/2018 1.3 55 92 <0.11 0.74 41 11 110 150 2 1.3 43 <0.51 <0.17 <0.50 70 170
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AI2 3.5-4 DG-AI2S-3.5-4 12/14/2018 0.49 69 33 <0.094 0.3 9.6 12 110 370 0.064 0.35 5.4 <0.43 0.22 <0.42 81 83
DG-AI3 0.5-1 DG-AI3S-0.5-1 12/19/2018 <0.27 0.62 38 <0.11 0.11 5.9 8.2 98 6.6 0.066 0.35 2.7 <0.49 <0.16 <0.47 75 35
DG-AI3 3.5-4 DG-AI3S-3.5-4 12/19/2018 0.76 59 220 0.41 0.12 33 18 48 29 0.21 0.82 47 <0.41 <0.14 <0.39 37 110

DG-AI3 (D) 3.5-4 DG-AI3 (D)S-3.5-4 12/19/2018 1.3 110 160 0.25 0.33 27 15 85 57 0.21 0.83 34 <0.37 <0.12 <0.36 62 170
DG-AI4 0.5-1 DG-AI4S-0.5-1 12/18/2018 1.2 6 62 0.14 0.56 12 8.9 150 50 0.07 0.85 15 <0.54 <0.18 <0.52 79 290
DG-AI4 3.5-4 DG-AI4S-3.5-4 12/18/2018 2 110 88 <0.098 0.44 25 9.7 130 190 0.11 0.97 19 <0.45 <0.15 <0.44 86 230
DG-AI5 0.5-1 DG-AI5S-0.5-1 12/17/2018 2.3 12 200 0.22 0.85 20 11 480 240 0.13 1.9 20 <0.55 0.58 <0.53 82 270
DG-AI5 3.5-4 DG-AI5S-3.5-4 12/17/2018 6.8 420 100 <0.084 1.7 21 13 250 240 0.13 0.81 29 <0.39 0.5 <0.37 73 320
DG-AI6 0.5-1 DG-AI6S-0.5-1 12/20/2018 0.86 <0.26 13 1.5 0.23 8.9 15 73 11 0.051 0.57 6 <0.47 <0.16 <0.45 120 58
DG-AI6 3.5-4 DG-AI6S-3.5-4 12/20/2018 6.8 13 340 1 3.1 31 12 140 630 0.42 3 28 0.92 <0.17 <0.49 84 430
DG-AI7 0.5-1 DG-AI7S-0.5-1 1/9/2019 40 16 360 0.36 10 960 26 1000 1400 8.1 44 550 6 2.2 0.79 60 2700
DG-AI7 3.5-4 DG-AI7S-3.5-4 1/9/2019 1.1 4.4 68 0.15 0.38 25 6.1 26 32 0.054 0.55 30 0.89 <0.11 <0.31 30 60
DG-AI7 8-8.5 DG-AI7S-8-8.5 1/9/2019 30 31 870 0.74 2.2 39 17 1700 4400 1.3 4.3 41 5.9 4.2 1.3 27 1600
DG-AI8 0.5-1 DG-AI8S-0.5-1 1/30/2019 <0.19 4.3 76 0.22 0.1 20 5.3 21 46 0.022 <0.15 19 0.71 <0.12 <0.33 32 62
DG-AI8 3.5-4 DG-AI8S-3.5-4 1/30/2019 <0.19 4.9 160 0.35 0.098 14 7.4 34 94 0.36 0.35 15 <0.34 <0.11 <0.32 68 86
DG-AI9 0.5-1 DG-AI9S-0.5-1 1/30/2019 5.3 8.8 110 <0.11 1.1 46 9.4 210 430 0.28 2.1 66 1.7 <0.17 <0.48 44 420
DG-AI9 3.5-4 DG-AI9S-3.5-4 1/30/2019 0.71 4.6 71 <0.080 0.12 16 5.1 22 54 0.032 0.49 18 0.51 <0.12 <0.36 30 87

DG-AJ10 0.5-1 DG-AJ10S-0.5-1 1/15/2019 <0.19 0.38 26 <0.076 0.21 26 11 86 41 0.041 0.61 340 0.71 <0.12 <0.34 84 53
DG-AJ10 3.5-4 DG-AJ10S-3.5-4 1/15/2019 <0.19 3.9 78 0.11 0.31 43 11 74 40 0.055 0.48 53 0.37 <0.12 <0.34 60 88
DG-AJ11 0.5-1 DG-AJ11S-0.5-1 1/28/2019 1.1 4.3 36 <0.12 0.21 31 6.2 14 27 0.043 <0.23 27 0.94 <0.18 <0.51 33 52
DG-AJ11 3.5-4 DG-AJ11S-3.5-4 1/28/2019 19 140 390 <0.12 1.9 76 12 350 1700 0.57 <0.23 34 1 1.4 <0.53 54 810
DG-AJ12 0.5-1 DG-AJ12S-0.5-1 1/25/2019 37 16 65 0.73 0.35 36 13 190 1200 0.35 0.63 44 0.89 <0.19 <0.56 48 150

DG-AJ12 (D) 0.5-1 DG-AJ12 (D)S-0.5-1 1/25/2019 14 17 51 0.56 0.6 66 16 250 2600 0.31 4.7 65 0.53 <0.14 <0.41 40 140
DG-AJ12 3.5-4 DG-AJ12S-3.5-4 1/25/2019 2.3 14 360 0.94 0.59 47 17 150 280 0.13 0.42 66 0.94 0.35 <0.57 49 690
DG-AJ13 0.5-1 DG-AJ13S-0.5-1 1/29/2019 0.5 190 44 <0.12 0.21 10 11 81 83 0.046 <0.24 15 0.7 0.63 <0.54 68 70
DG-AJ13 3.5-4 DG-AJ13S-3.5-4 1/29/2019 0.38 33 150 0.14 0.36 8.4 10 220 52 0.047 <0.22 10 <0.53 0.35 <0.51 77 380
DG-AJ14 0.5-1 DG-AJ14S-0.5-1 1/22/2019 2.5 5.4 92 0.41 0.4 90 15 27 27 0.052 <0.18 100 0.82 <0.15 0.63 69 56
DG-AJ14 3.5-4 DG-AJ14S-3.5-4 1/22/2019 1.7 2 80 0.17 0.18 56 6.1 7.6 5.6 0.014 <0.13 20 0.98 <0.10 <0.29 54 25
DG-AJ15 0.5-1 DG-AJ15S-0.5-1 1/22/2019 3.3 3.1 160 0.4 0.46 41 22 48 6.3 0.057 <0.22 32 2.1 <0.17 <0.50 120 71
DG-AJ15 3.5-4 DG-AJ15S-3.5-4 1/22/2019 2.6 2.2 66 0.21 0.41 88 6.3 13 2.6 0.068 <0.20 31 1.1 <0.16 <0.45 64 50
DG-AJ17 0.5-1 DG-AJ17S-0.5-1 1/24/2019 1.7 8.3 30 0.52 0.2 38 7.5 19 12 0.016 <0.25 30 0.86 <0.19 <0.56 45 71
DG-AJ17 3.5-4 DG-AJ17S-3.5-4 1/24/2019 2 7.6 54 0.43 0.26 49 9.2 18 6.9 0.018 0.22 30 1.5 <0.15 <0.44 52 60
DG-AJ17 9.5-10 DG-AJ17S-9.5-10 1/24/2019 1.3 5.1 90 0.41 0.22 67 9 16 5.5 0.013 <0.18 32 1.1 <0.14 <0.41 48 52
DG-AJ2 0.5-1 DG-AJ2S-0.5-1 12/14/2018 <0.31 13 44 <0.12 0.33 9.1 8.1 93 41 0.89 0.46 5.9 <0.56 <0.19 <0.54 66 110
DG-AJ2 3.5-4 DG-AJ2S-3.5-4 12/14/2018 7.2 180 120 0.34 0.2 32 10 110 960 1.3 0.47 40 <0.54 <0.18 <0.52 49 110
DG-AJ3 0.5-1 DG-AJ3S-0.5-1 12/14/2018 0.59 16 56 <0.11 0.18 12 9.2 140 26 0.072 0.38 4.9 1.7 <0.17 <0.48 110 68
DG-AJ3 3.5-4 DG-AJ3S-3.5-4 12/14/2018 0.33 66 73 <0.096 <0.037 14 14 110 11 0.06 0.74 7.5 0.84 <0.15 <0.43 90 60
DG-AJ4 0.5-1 DG-AJ4S-0.5-1 12/18/2018 0.92 6.9 81 <0.11 0.61 18 12 110 250 0.072 1.1 17 <0.52 0.43 <0.50 100 160
DG-AJ4 3.5-4 DG-AJ4S-3.5-4 12/18/2018 <0.19 27 29 <0.073 0.11 15 11 150 20 0.088 0.41 4.9 <0.34 <0.11 <0.33 100 69
DG-AJ5 0.5-1 DG-AJ5S-0.5-1 1/8/2019 1 2.6 45 0.086 0.51 14 9.4 130 41 0.11 0.53 7.7 1.6 <0.13 <0.36 87 120
DG-AJ5 3.5-4 DG-AJ5S-3.5-4 1/8/2019 11 620 80 <0.23 2.1 29 10 150 270 0.91 0.89 37 3.3 <0.36 <1.0 36 670
DG-AJ6 0.5-1 DG-AJ6S-0.5-1 12/20/2018 1.1 0.54 17 1.7 0.14 12 17 800 3 0.063 0.77 5.7 1.7 <0.14 <0.39 140 55

DG-AJ6 (D) 0.5-1 DG-AJ6 (D)S-0.5-1 12/20/2018 2.2 1.2 25 1.5 0.68 16 17 180 70 0.1 1.3 11 0.94 <0.19 <0.55 130 140
DG-AJ6 3.5-4 DG-AJ6S-3.5-4 12/20/2018 12 21 220 0.72 18 52 9.3 190 620 0.46 2.7 41 1.1 1.7 <0.46 49 750
DG-AJ7 0.5-1 DG-AJ7S-0.5-1 12/19/2018 38 25 290 <0.12 9.8 230 20 1200 3000 2 40 180 <1.4 2.5 <1.3 41 2000
DG-AJ7 3.5-4 DG-AJ7S-3.5-4 12/19/2018 1.4 3.2 93 <0.13 0.33 19 5.6 29 81 0.093 0.77 18 <0.58 <0.19 <0.56 31 100
DG-AJ8 0.5-1 DG-AJ8S-0.5-1 1/30/2019 4.1 13 140 <0.18 6.3 45 18 330 460 0.3 3.9 46 1.3 0.41 <0.81 91 650
DG-AJ8 3.5-4 DG-AJ8S-3.5-4 1/30/2019 0.6 4 61 <0.11 0.053 23 6.2 21 25 0.029 0.37 24 <0.52 <0.17 <0.50 33 40
DG-AJ9 0.5-1 DG-AJ9S-0.5-1 1/30/2019 9.5 20 250 0.24 3.7 62 9.8 500 710 0.34 3.9 61 <0.41 1.2 <0.40 35 830
DG-AJ9 3.5-4 DG-AJ9S-3.5-4 1/30/2019 <0.28 4 72 0.25 0.064 20 5.2 17 22 0.025 <0.21 18 0.57 <0.17 <0.48 35 43

DG-AK10 0.5-1 DG-AK10S-0.5-1 1/15/2019 2.6 4.7 58 <0.12 1.1 39 9.4 130 300 0.88 1.5 13 1.1 <0.19 <0.54 81 490
DG-AK10 3.5-4 DG-AK10S-3.5-4 1/15/2019 0.74 7 55 <0.095 0.3 18 5.1 25 120 0.029 1 17 <0.44 <0.15 <0.42 30 78
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Table 2: Metals Concentrations in Soil
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Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AK11 0.5-1 DG-AK11S-0.5-1 1/22/2019 0.22 <0.22 15 <0.083 0.13 84 12 74 2.3 0.049 <0.16 7.6 <0.38 <0.13 <0.37 84 47
DG-AK11 3.5-4 DG-AK11S-3.5-4 1/22/2019 15 31 490 <0.28 7.3 47 10 580 1800 0.25 1.3 53 <1.3 0.99 <1.3 44 1300
DG-AK12 0.5-1 DG-AK12S-0.5-1 1/25/2019 0.62 11 48 0.12 0.41 21 4.9 39 100 0.061 <0.20 19 <0.46 <0.15 <0.44 36 88
DG-AK12 3.5-4 DG-AK12S-3.5-4 1/25/2019 14 10 440 0.69 0.89 61 13 140 960 0.72 <0.25 61 <0.58 0.59 <0.56 51 520
DG-AK13 0.5-1 DG-AK13S-0.5-1 1/25/2019 2.8 40 100 0.28 0.8 27 11 200 300 0.17 <0.21 23 0.92 2.3 <0.47 87 300
DG-AK13 3.5-4 DG-AK13S-3.5-4 1/25/2019 4.3 290 420 0.4 0.76 14 12 140 200 1.7 1.1 14 <1.1 0.66 <1.1 87 210
DG-AK14 0.5-1 DG-AK14S-0.5-1 1/22/2019 3.7 19 130 <0.090 1 390 8.8 130 230 0.29 <0.18 27 <0.41 0.37 <0.40 59 330
DG-AK14 3.5-4 DG-AK14S-3.5-4 1/22/2019 0.91 1.7 110 <0.12 0.24 42 22 42 11 0.051 <0.24 35 1.2 0.24 <0.54 120 65

DG-AK14 (D) 3.5-4 DG-AK14 (D)S-3.5-4 1/22/2019 4.1 17 99 0.85 0.86 180 14 94 76 0.47 0.4 33 2.4 <0.16 0.75 63 210
DG-AK15 0.5-1 DG-AK15S-0.5-1 1/23/2019 <5.0 5.3 140 0.29 <0.25 52 8.6 120 46 0.11 <1.0 85 1.7 <0.89 <5.0 32 140
DG-AK15 3.5-4 DG-AK15S-3.5-4 1/23/2019 <5.0 7.8 100 0.63 1.8 34 8.7 43 45 0.21 <1.0 25 1.7 <0.89 <5.0 37 660
DG-AK16 0.5-1 DG-AK16S-0.5-1 1/22/2019 <0.29 4.5 63 <0.12 0.25 63 7 21 50 0.18 <0.23 33 <0.53 0.2 <0.51 46 91

DG-AK16 (D) 0.5-1 DG-AK16 (D)S-0.5-1 1/22/2019 3.3 9.8 130 0.5 0.53 52 16 45 66 0.16 0.16 32 1.6 <0.12 0.62 53 110
DG-AK16 3.5-4 DG-AK16S-3.5-4 1/22/2019 1.2 11 130 0.35 0.46 48 13 25 49 0.19 0.23 30 0.84 <0.12 0.46 49 76
DG-AK2 0.5-1 DG-AK2S-0.5-1 12/14/2018 1.2 7.7 86 <0.088 0.8 14 10 130 130 0.13 0.91 11 0.54 <0.14 <0.39 89 190
DG-AK2 3.5-4 DG-AK2S-3.5-4 12/14/2018 0.7 45 32 <0.070 0.2 7.9 11 84 15 0.071 0.55 4.7 <0.32 <0.11 <0.31 79 73
DG-AK3 0.5-1 DG-AK3S-0.5-1 12/19/2018 0.81 1.6 53 0.28 0.2 11 10 150 26 0.35 0.92 5.6 0.62 <0.11 <0.32 98 69
DG-AK3 3.5-4 DG-AK3S-3.5-4 12/19/2018 1.3 85 300 0.52 0.26 35 10 63 180 0.31 1.1 34 <0.43 0.23 <0.42 43 210
DG-AK4 0.5-1 DG-AK4S-0.5-1 12/18/2018 <0.28 4.1 74 0.19 0.13 7.5 13 100 3.5 0.046 0.49 4.1 <0.51 <0.17 <0.50 110 49

DG-AK4 (D) 0.5-1 DG-AK4 (D)S-0.5-1 12/18/2018 0.6 2.6 68 0.18 0.17 11 15 120 11 0.063 0.95 8 <0.38 <0.13 <0.37 120 70
DG-AK4 3.5-4 DG-AK4S-3.5-4 12/18/2018 2.1 160 60 0.19 0.95 18 9.9 850 210 0.091 0.6 14 1 <0.17 <0.50 59 450
DG-AK5 0.5-1 DG-AK5S-0.5-1 12/17/2018 2.9 7.7 91 <0.11 4 81 10 260 520 0.48 2.3 19 <0.50 0.5 <0.49 66 1000
DG-AK5 3.5-4 DG-AK5S-3.5-4 12/17/2018 4 230 85 <0.26 0.95 16 7.9 300 370 0.19 0.56 21 <1.2 <0.40 <1.2 49 320
DG-AK6 0.5-1 DG-AK6S-0.5-1 12/20/2018 1.4 0.82 5.7 1.6 0.22 13 21 140 3.1 0.055 0.79 7.7 0.57 <0.17 <0.48 130 66
DG-AK6 3.5-4 DG-AK6S-3.5-4 12/20/2018 12 14 240 0.37 2.4 49 10 190 330 0.68 4.2 50 1.4 <0.13 <0.37 33 690
DG-AK7 0.5-1 DG-AK7S-0.5-1 1/9/2019 23 19 270 0.33 8.1 140 38 690 960 2.3 28 120 1.6 1.1 1.7 38 1400
DG-AK7 3.5-4 DG-AK7S-3.5-4 1/9/2019 4.4 4.8 140 0.14 0.3 15 5.8 77 290 0.38 0.61 18 0.65 0.34 <0.55 26 230

DG-AK7 (D) 3.5-4 DG-AK7 (D)S-3.5-4 1/9/2019 0.76 3 65 0.12 0.096 13 4.4 20 44 0.04 0.37 14 0.57 0.18 <0.37 24 58
DG-AK8 0.5-1 DG-AK8S-0.5-1 2/1/2019 0.46 0.84 56 <0.076 0.57 24 9.5 120 69 0.55 <0.15 6.3 0.37 0.13 0.46 86 140
DG-AK8 3.5-4 DG-AK8S-3.5-4 2/1/2019 <0.19 5.3 62 <0.073 0.22 14 4.3 12 17 0.037 <0.14 14 0.41 <0.11 <0.33 19 32
DG-AK9 0.5-1 DG-AK9S-0.5-1 1/30/2019 7.4 15 220 <0.11 2.4 52 8.2 230 390 0.64 1.9 51 2.1 0.27 0.51 35 620
DG-AK9 3.5-4 DG-AK9S-3.5-4 1/30/2019 1 6.7 79 <0.10 0.15 16 4.6 22 170 0.03 0.73 19 <0.48 <0.16 <0.47 27 70
DG-AL10 0.5-1 DG-AL10S-0.5-1 1/15/2019 <0.17 0.45 30 <0.067 0.14 11 9.6 120 6.4 0.068 0.52 3.9 0.69 <0.10 <0.30 100 50
DG-AL10 3.5-4 DG-AL10S-3.5-4 1/15/2019 <0.27 6.3 41 <0.11 0.3 20 5.4 21 30 0.025 0.4 15 <0.49 <0.17 <0.48 33 47
DG-AL11 0.5-1 DG-AL11S-0.5-1 1/28/2019 1.3 4.4 49 <0.12 0.23 33 6.1 17 36 0.046 <0.23 27 <0.54 <0.18 <0.52 31 61
DG-AL11 3.5-4 DG-AL11S-3.5-4 1/28/2019 1.9 1.3 18 <0.13 0.18 7.8 14 83 3.1 0.059 <0.25 5 0.85 <0.20 <0.57 93 54
DG-AL12 0.5-1 DG-AL12S-0.5-1 1/25/2019 0.6 8.8 57 <0.12 0.48 20 3.5 31 150 0.04 <0.23 22 <0.54 <0.18 <0.52 23 110
DG-AL12 3.5-4 DG-AL12S-3.5-4 1/25/2019 10 13 730 0.51 1.4 31 6.4 580 2000 1.1 0.82 37 <0.36 1.6 <0.35 60 990
DG-AL13 0.5-1 DG-AL13S-0.5-1 1/29/2019 0.93 7.5 38 0.12 0.29 14 15 120 52 0.046 0.28 18 0.98 <0.12 <0.34 91 110
DG-AL13 3.5-4 DG-AL13S-3.5-4 1/29/2019 <0.23 0.86 26 0.15 <0.034 7.9 8.8 89 4.8 0.043 <0.18 3.8 <0.41 <0.14 <0.40 78 35
DG-AL14 0.5-1 DG-AL14S-0.5-1 1/22/2019 1.2 13 61 0.86 0.19 53 17 30 5.1 0.032 4.3 38 1.3 0.48 <0.46 57 63

DG-AL14 (D) 0.5-1 DG-AL14 (D)S-0.5-1 1/22/2019 1.9 7.7 51 0.92 0.35 39 14 38 4.7 0.025 <0.16 29 2 0.18 0.69 55 55
DG-AL14 3.5-4 DG-AL14S-3.5-4 1/22/2019 1.2 3.7 80 0.1 0.14 67 8.8 21 11 0.11 <0.18 36 0.46 <0.14 <0.41 62 35
DG-AL15 1-1.5 DG-AL15S-1-1.5 1/22/2019 3.6 5 170 0.32 0.63 230 9.2 57 87 0.28 0.18 36 0.64 <0.11 <0.32 45 250
DG-AL16 0.5-1 DG-AL16S-0.5-1 1/22/2019 4.4 5.9 150 0.3 1.5 160 9.8 49 390 0.14 4.9 44 1.2 3.4 <0.46 44 320
DG-AL2 0.5-1 DG-AL2S-0.5-1 12/17/2018 <0.25 7.2 37 <0.097 <0.037 6.3 7.1 110 9.9 0.078 0.27 2.6 <0.45 <0.15 <0.43 70 36
DG-AL2 3.5-4 DG-AL2S-3.5-4 12/17/2018 3 280 71 0.11 0.62 23 11 250 230 0.28 0.25 16 <0.43 0.23 <0.41 72 200
DG-AL2 7.5-8 DG-AL2S-7.5-8 12/17/2018 1.9 35 76 0.29 0.045 64 16 29 5.3 0.31 <0.18 81 <0.43 <0.14 <0.41 52 56
DG-AL3 0.5-1 DG-AL3S-0.5-1 11/21/2018 2.4 11 76 <0.099 0.92 9.5 7.5 160 420 0.35 0.52 9.3 <0.46 0.91 <0.44 75 240
DG-AL3 3.5-4 DG-AL3S-3.5-4 11/21/2018 4.1 310 39 <0.094 0.46 11 9.5 120 200 0.089 <0.19 15 <0.43 0.95 <0.42 79 130

DG-AL3 (D) 3.5-4 DG-AL3 (D)S-3.5-4 11/21/2018 1.2 97 42 <0.12 0.31 8.6 10 77 40 0.13 0.37 6.7 <0.55 0.64 <0.53 91 69
DG-AL4 0.5-1 DG-AL4S-0.5-1 12/18/2018 0.44 72 86 0.096 0.15 12 7.7 120 59 0.28 0.5 5 <0.44 <0.15 <0.42 80 200
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AL4 3.5-4 DG-AL4S-3.5-4 12/18/2018 3.2 17 110 <0.081 2.9 37 9.2 120 260 0.28 2.9 47 <0.37 0.42 <0.36 35 330
DG-AL4 7.5-8 DG-AL4S-7.5-8 12/18/2018 4.9 27 290 0.56 0.18 25 11 41 260 0.16 0.28 32 <0.57 0.67 <0.55 28 160
DG-AL5 0.5-1 DG-AL5S-0.5-1 1/30/2019 2.5 9.1 96 <0.10 1.2 26 8.5 140 220 0.34 2.4 29 1.6 0.47 <0.45 52 240
DG-AL5 3.5-4 DG-AL5S-3.5-4 1/30/2019 5.4 68 66 0.23 1.1 22 7.5 320 330 0.4 1.6 30 <0.47 0.29 <0.45 47 350

DG-AL5 (D) 3.5-4 DG-AL5 (D)S-3.5-4 1/30/2019 4.1 75 100 0.25 1.4 27 8.1 260 370 0.55 1.5 34 0.6 0.17 <0.37 56 420
DG-AL6 0.5-1 DG-AL6S-0.5-1 12/20/2018 1.7 1.8 27 1.6 0.85 21 19 170 80 0.12 1.5 14 1.2 <0.16 <0.46 130 170
DG-AL6 3.5-4 DG-AL6S-3.5-4 12/20/2018 3.2 35 100 1.3 1.2 30 14 150 200 0.18 1.5 23 0.62 <0.19 <0.55 100 290
DG-AL7 0.5-1 DG-AL7S-0.5-1 12/19/2018 20 17 300 <0.078 12 300 16 390 1000 0.059 67 240 1.6 0.62 <0.87 34 1200
DG-AL7 3.5-4 DG-AL7S-3.5-4 12/19/2018 0.93 6.4 85 <0.12 0.13 16 6.6 22 32 0.036 0.7 22 <0.54 <0.18 <0.52 40 140
DG-AL7 14.5-15 DG-AL7S-14.5-15 12/19/2018 7.7 17 440 0.26 1.7 49 8.2 220 1200 0.063 0.52 36 1.7 1.3 <1.1 34 1100
DG-AL8 0.5-1 DG-AL8S-0.5-1 1/30/2019 5.7 21 110 0.41 3.8 39 12 310 230 0.63 1.9 53 0.96 0.66 <0.53 61 420
DG-AL8 3.5-4 DG-AL8S-3.5-4 1/30/2019 0.88 5.1 75 0.18 0.21 13 4.6 29 55 0.038 0.28 14 0.99 <0.12 <0.33 26 120
DG-AL9 0.5-1 DG-AL9S-0.5-1 1/21/2019 2.9 9.9 83 <0.073 1.1 30 8.9 120 170 0.19 1.1 30 <0.34 0.41 0.38 43 270
DG-AL9 3.5-4 DG-AL9S-3.5-4 1/21/2019 23 22 1300 0.31 2.9 47 7.6 530 4600 0.51 0.25 42 <0.47 6.2 <0.45 29 3800
DG-AL9 7-7.5 DG-AL9S-7-7.5 1/21/2019 3.4 9.9 100 0.44 0.57 24 12 49 18 0.027 <0.23 34 <0.55 <0.18 <0.53 31 130

DG-AL9 (D) 7-7.5 DG-AL9 (D)S-7-7.5 1/21/2019 3 14 110 0.88 0.72 36 22 73 37 0.053 <0.20 48 <0.47 <0.16 <0.45 42 410
DG-AM10 0.5-1 DG-AM10S-0.5-1 1/15/2019 0.32 4 67 <0.086 0.84 17 6.9 92 120 0.26 1.1 11 <0.39 <0.13 <0.38 48 270

DG-AM10 (D) 0.5-1 DG-AM10 (D)S-0.5-1 1/15/2019 0.54 0.41 36 <0.10 0.12 10 9.4 100 3.3 0.06 <0.20 3.6 <0.48 <0.16 <0.46 100 31
DG-AM10 3.5-4 DG-AM10S-3.5-4 1/15/2019 <0.19 0.49 30 <0.073 0.08 16 9.6 190 30 0.064 0.7 4.7 0.4 <0.11 <0.32 83 140
DG-AM11 0.5-1 DG-AM11S-0.5-1 1/22/2019 <0.29 <0.30 15 0.2 0.082 8.4 13 76 1.9 0.044 0.36 5.5 1.5 <0.18 1.7 96 46
DG-AM11 3.5-4 DG-AM11S-3.5-4 1/22/2019 12 12 300 0.45 1.4 47 9 1500 700 0.13 <0.33 32 1.7 3.5 <0.75 37 1300
DG-AM12 0.5-1 DG-AM12S-0.5-1 1/25/2019 1.3 5.3 32 0.12 0.23 13 2.8 22 64 0.033 <0.18 12 <0.43 <0.14 <0.41 15 57
DG-AM12 3.5-4 DG-AM12S-3.5-4 1/25/2019 2.2 12 170 0.55 0.42 53 12 81 110 0.11 0.16 39 0.54 <0.12 <0.35 50 400

DG-AM12 (D) 3.5-4 DG-AM12 (D)S-3.5-4 1/25/2019 2.8 12 250 0.47 0.6 58 13 160 320 0.08 <0.23 41 1.4 0.79 <0.52 47 590
DG-AM13 0.5-1 DG-AM13S-0.5-1 1/31/2019 10 35 130 <0.090 1.1 21 7.8 81 220 0.2 0.52 21 <1.0 <0.35 <1.0 33 250

DG-AM13 (D) 0.5-1 DG-AM13 (D)S-0.5-1 1/31/2019 8.8 21 150 <0.092 0.69 17 5.9 160 290 0.11 0.2 19 <0.43 0.44 <0.41 35 270
DG-AM13 3.5-4 DG-AM13S-3.5-4 1/31/2019 6.2 17 370 <0.29 0.79 19 3.7 220 960 0.19 <0.57 18 <1.3 1.9 <1.3 20 660
DG-AM14 1-1.5 DG-AM14S-1-1.5 1/22/2019 0.5 5.4 47 <0.098 0.12 77 9.3 32 12 0.021 <0.19 41 <0.45 <0.15 <0.44 60 34
DG-AM15 0.5-1 DG-AM15S-0.5-1 1/23/2019 <5.0 7.4 30 0.74 <0.25 30 12 16 4.3 0.042 <0.99 28 <1.7 <0.88 <5.0 43 42
DG-AM15 3.5-4 DG-AM15S-3.5-4 1/23/2019 <5.0 5.3 110 0.3 0.37 66 5.2 31 180 0.086 <1.0 31 <1.7 <0.89 <5.0 28 130
DG-AM15 9.5-10 DG-AM15S-9.5-10 1/23/2019 <5.0 6.3 87 0.43 0.27 49 9.4 33 29 0.033 <0.99 33 <1.7 <0.88 <5.0 48 63

DG-AM15 (D) 9.5-10 DG-AM15 (D)S-9.5-10 1/23/2019 <4.9 7.8 88 0.62 <0.25 48 8.1 37 21 0.039 <0.99 32 <1.7 <0.88 <4.9 53 64
DG-AM2 0.5-1 DG-AM2S-0.5-1 12/17/2018 <0.26 9.5 33 <0.10 <0.039 12 11 130 0.82 0.097 <0.20 4.5 <0.47 <0.16 <0.45 110 32
DG-AM2 3.5-4 DG-AM2S-3.5-4 12/17/2018 0.38 11 47 <0.10 0.3 7.7 7.9 90 68 0.06 0.28 4.3 <0.48 <0.16 <0.46 68 110
DG-AM3 0.5-1 DG-AM3S-0.5-1 12/19/2018 1.9 13 57 <0.068 0.59 17 9.8 130 140 0.098 1.1 16 <0.32 <0.11 <0.31 85 190
DG-AM3 3.5-4 DG-AM3S-3.5-4 12/19/2018 1.3 140 88 0.16 0.36 28 12 75 51 0.1 0.66 37 0.55 <0.13 <0.37 58 93
DG-AM4 0.5-1 DG-AM4S-0.5-1 12/18/2018 0.79 14 47 <0.11 0.26 15 15 120 47 0.098 1.2 10 0.75 <0.17 <0.50 120 110
DG-AM4 3.5-4 DG-AM4S-3.5-4 12/18/2018 0.67 160 130 0.44 0.39 100 23 50 140 0.18 0.48 72 0.42 <0.14 <0.40 67 220
DG-AM5 0.5-1 DG-AM5S-0.5-1 12/17/2018 3.3 6.4 68 <0.11 1.7 39 13 240 790 0.18 2.7 23 0.58 0.9 <0.49 86 1300
DG-AM5 3.5-4 DG-AM5S-3.5-4 12/17/2018 0.36 5.9 30 <0.11 <0.041 10 12 150 8.9 0.033 <0.21 4.4 <0.49 <0.17 <0.48 140 52
DG-AM6 0.5-1 DG-AM6S-0.5-1 12/20/2018 1.4 <0.24 7.4 2 0.13 16 21 110 1.5 0.084 0.73 8.1 0.63 <0.14 <0.41 160 63
DG-AM6 3.5-4 DG-AM6S-3.5-4 12/20/2018 4 68 83 0.59 1.2 28 11 170 270 0.14 1.6 43 0.8 <0.15 <0.44 59 230
DG-AM7 0.5-1 DG-AM7S-0.5-1 1/9/2019 13 15 280 0.18 8 58 15 490 930 0.9 9.3 89 3.4 0.79 <0.50 35 1400
DG-AM7 3.5-4 DG-AM7S-3.5-4 1/9/2019 1.2 4.9 96 0.19 0.58 15 5.4 43 120 0.046 0.53 14 0.69 0.18 <0.45 32 130
DG-AM7 7.5-8 DG-AM7S-7.5-8 1/9/2019 14 43 420 0.67 0.82 60 13 470 28000 0.23 3.2 48 3.3 3.7 <1.1 24 990
DG-AM8 0.5-1 DG-AM8S-0.5-1 1/30/2019 5.7 20 73 0.2 4.4 35 7.2 270 270 0.54 1.5 44 1.6 0.6 0.78 35 550

DG-AM8 (D) 0.5-1 DG-AM8 (D)S-0.5-1 1/30/2019 0.82 3.7 84 0.19 0.17 19 6 35 47 0.035 <0.15 18 <0.36 0.15 <0.35 26 100
DG-AM8 3.5-4 DG-AM8S-3.5-4 1/30/2019 75 35 1100 0.37 15 75 8.4 1600 8700 0.039 0.57 55 <1.9 4.5 <1.8 29 17000
DG-AM9 0.5-1 DG-AM9S-0.5-1 1/30/2019 8.1 16 220 <0.083 3.9 71 14 490 680 0.3 6 130 3.8 0.42 0.82 38 1300
DG-AM9 3.5-4 DG-AM9S-3.5-4 1/30/2019 34 24 1300 <1.0 3.1 58 14 630 4300 2.5 0.79 49 <4.7 5.4 <4.6 37 2400
DG-AN10 0.5-1 DG-AN10S-0.5-1 1/15/2019 1.8 8.6 87 <0.11 2.3 23 13 200 240 0.17 1.4 18 1 0.18 <0.48 95 600
DG-AN10 3.5-4 DG-AN10S-3.5-4 1/15/2019 34 18 1100 0.32 3.7 52 6.2 570 5100 1.9 2.7 44 1.4 6.3 0.55 24 2400
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AN11 0.5-1 DG-AN11S-0.5-1 1/28/2019 1.1 <0.34 8.9 <0.13 0.15 8.7 15 99 2.5 0.06 0.32 5.2 <0.59 <0.20 <0.57 97 49
DG-AN11 3.5-4 DG-AN11S-3.5-4 1/28/2019 1.6 0.58 42 <0.13 0.069 8.1 11 93 7.9 0.11 <0.25 4 <0.59 <0.20 <0.57 97 43
DG-AN12 0.5-1 DG-AN12S-0.5-1 1/25/2019 0.64 9.5 22 0.1 0.24 11 2.4 18 59 0.036 <0.15 10 <0.34 <0.12 <0.33 13 50
DG-AN12 3.5-4 DG-AN12S-3.5-4 1/25/2019 2.5 140 120 <0.099 0.54 64 14 110 34 0.1 <0.20 13 2.2 <0.15 1.7 100 360
DG-AN13 0.5-1 DG-AN13S-0.5-1 1/31/2019 0.92 6 47 0.6 0.19 37 11 38 11 0.013 <0.24 54 2.3 <0.19 <0.55 59 45
DG-AN13 3.5-4 DG-AN13S-3.5-4 1/31/2019 1.1 0.39 250 0.77 0.28 41 21 81 5.4 0.14 <0.21 35 1.7 0.29 <0.47 120 69
DG-AN13 9.5-10 DG-AN13S-9.5-10 1/31/2019 18 28 500 <0.63 3.7 58 6 1200 9200 12 3.7 34 <2.9 4.7 <2.8 19 2900
DG-AN14 0.5-1 DG-AN14S-0.5-1 1/21/2019 0.94 1.7 140 <0.12 0.14 29 5.3 24 49 0.034 0.41 24 <0.55 <0.18 <0.53 29 86
DG-AN2 0.5-1 DG-AN2S-0.5-1 12/17/2018 0.34 0.8 24 <0.10 <0.040 8.8 13 140 6.6 0.034 <0.21 3.8 <0.48 0.18 <0.47 130 48

DG-AN2 (D) 0.5-1 DG-AN2 (D)S-0.5-1 12/17/2018 <0.26 <0.27 28 <0.10 <0.039 7.5 12 130 6.5 0.044 <0.20 3.8 <0.48 <0.16 <0.46 110 52
DG-AN2 3.5-4 DG-AN2S-3.5-4 12/17/2018 0.65 30 35 <0.080 0.18 7 9.1 88 23 0.047 <0.16 3.7 <0.37 <0.12 <0.36 72 55
DG-AN3 0.5-1 DG-AN3S-0.5-1 12/14/2018 2.9 23 45 <0.097 0.61 16 11 190 240 0.14 1.2 12 0.93 <0.15 <0.43 96 180
DG-AN3 3.5-4 DG-AN3S-3.5-4 12/14/2018 2.8 270 79 0.13 0.4 24 12 94 100 0.11 2.4 34 <0.38 0.57 <0.37 67 110
DG-AN4 0.5-1 DG-AN4S-0.5-1 12/17/2018 8.8 36 150 0.1 5 66 15 2400 750 0.92 6.5 73 <0.43 0.85 <0.41 36 710
DG-AN4 3.5-4 DG-AN4S-3.5-4 12/17/2018 11 160 180 0.23 2.9 24 8.7 220 880 0.75 0.27 25 <0.55 0.67 <0.53 45 830
DG-AN5 0.5-1 DG-AN5S-0.5-1 12/20/2018 <120 200 23000 120 51 4700 4400 62000 4600 0.071 250 1800 <220 <73 <210 45000 18000
DG-AN5 3.5-4 DG-AN5S-3.5-4 12/20/2018 <2.0 83 810 <0.39 <0.30 6.4 10 96 5.2 0.031 <0.78 3.8 <3.6 <1.2 <3.5 81 36
DG-AN6 0.5-1 DG-AN6S-0.5-1 12/21/2018 1.2 1.3 18 1.7 0.38 9.9 18 110 15 0.063 0.89 6.6 0.36 <0.12 <0.33 140 77
DG-AN6 3.5-4 DG-AN6S-3.5-4 12/21/2018 12 71 200 0.87 3.5 55 14 270 740 0.35 5.2 52 2.9 0.64 <0.44 66 590
DG-AN7 0.5-1 DG-AN7S-0.5-1 12/19/2018 10 15 230 <0.10 7.2 86 12 500 870 0.97 8.4 96 1.2 0.98 <0.47 28 1300
DG-AN7 3.5-4 DG-AN7S-3.5-4 12/19/2018 0.64 3.3 66 <0.11 0.07 12 4.9 17 19 0.03 <0.21 15 0.69 <0.17 <0.48 28 55
DG-AN8 3.5-4 DG-AN8S-3.5-4 1/15/2019 0.46 4.6 61 0.33 0.21 20 6.3 18 7.9 0.016 0.6 13 1.1 <0.20 <0.56 54 40
DG-AN9 0.5-1 DG-AN9S-0.5-1 1/21/2019 2.3 6.4 99 <0.090 1.3 82 21 94 150 0.52 0.96 130 <0.41 <0.14 <0.40 34 210
DG-AN9 3.5-4 DG-AN9S-3.5-4 1/21/2019 21 33 1400 0.21 0.79 33 14 380 980 0.11 0.6 84 <1.4 <0.48 <1.4 31 200
DG-AN9 7-7.5 DG-AN9S-7-7.5 1/21/2019 2.3 7.6 38 0.45 0.41 35 22 42 27 0.034 <0.16 47 0.71 <0.13 <0.37 45 110

DG-AO10 0.5-1 DG-AO10S-0.5-1 1/15/2019 2.9 4.7 170 <0.090 1.6 28 11 180 320 0.19 1.1 12 1.7 0.24 <0.40 81 630
DG-AO10 3.5-4 DG-AO10S-3.5-4 1/15/2019 45 40 1200 <0.30 4.2 59 11 1400 4300 1.1 4.5 65 12 4.2 1.5 23 3300
DG-AO11 0.5-1 DG-AO11S-0.5-1 1/22/2019 0.64 18 62 0.19 0.33 36 10 60 71 0.12 0.32 63 <0.35 <0.12 0.6 51 97
DG-AO11 3.5-4 DG-AO11S-3.5-4 1/22/2019 24 150 350 0.52 0.35 28 18 310 1700 0.12 0.98 49 <1.1 0.86 <1.1 30 430
DG-AO12 0.5-1 DG-AO12S-0.5-1 1/31/2019 45 36 1400 0.49 5.7 88 11 1400 4800 0.65 1.6 73 5.8 8 <0.56 42 3500
DG-AO12 3.5-4 DG-AO12S-3.5-4 1/31/2019 57 54 1900 0.24 6 59 13 640 6000 0.02 1.7 47 <2.7 5.1 <2.6 41 2700
DG-AO14 0.5-1 DG-AO14S-0.5-1 1/21/2019 1.2 7.2 87 0.69 0.19 29 11 34 40 0.035 0.21 27 <0.49 <0.17 <0.48 38 62
DG-AO2 0.5-1 DG-AO2S-0.5-1 12/17/2018 1 4.1 71 <0.11 <0.042 10 13 140 74 0.069 <0.22 6.3 <0.50 <0.17 <0.49 110 88
DG-AO2 3.5-4 DG-AO2S-3.5-4 12/17/2018 2.9 350 100 <0.077 0.9 20 10 210 390 0.23 0.35 26 0.61 0.72 <0.35 67 270
DG-AO3 0.5-1 DG-AO3S-0.5-1 12/19/2018 0.76 3.9 39 <0.086 0.33 14 7.5 140 64 0.1 0.7 14 <0.40 <0.13 <0.38 81 110
DG-AO3 3.5-4 DG-AO3S-3.5-4 12/19/2018 2.7 230 190 0.51 0.27 31 16 72 43 0.07 1.5 48 1.8 <0.15 <0.43 37 110
DG-AO4 0.5-1 DG-AO4S-0.5-1 12/17/2018 0.69 0.69 30 <0.074 0.059 8.2 14 81 6.1 0.057 <0.15 4.1 <0.34 <0.11 <0.33 97 77
DG-AO4 3.5-4 DG-AO4S-3.5-4 12/17/2018 1.2 140 100 0.19 1.4 35 8.4 51 120 0.25 <0.13 24 <0.31 0.37 <0.30 43 400

DG-AO4 (D) 3.5-4 DG-AO4 (D)S-3.5-4 12/17/2018 1 230 77 0.19 1.1 45 7.7 12 24 0.55 0.17 23 <0.35 <0.12 <0.34 38 72
DG-AO5 0.5-1 DG-AO5S-0.5-1 12/17/2018 2.1 2 120 <0.081 0.4 11 11 170 270 0.15 0.45 8 <0.38 0.45 <0.36 95 1100
DG-AO5 3.5-4 DG-AO5S-3.5-4 12/17/2018 <0.27 24 67 <0.10 <0.040 7.7 9.4 160 5.8 0.094 <0.21 3.6 <0.48 <0.16 <0.47 89 39
DG-AO6 0.5-1 DG-AO6S-0.5-1 12/21/2018 5.7 13 94 1.5 4.8 56 19 290 560 0.64 7.2 47 2.3 <0.19 <0.54 120 530
DG-AO6 3.5-4 DG-AO6S-3.5-4 12/21/2018 7.7 35 190 0.74 2.4 35 9.9 230 670 0.3 2.7 38 1.4 <0.12 <0.35 51 390
DG-AO7 0.5-1 DG-AO7S-0.5-1 1/9/2019 39 16 350 0.19 3.4 40 8.9 350 410 0.42 3.1 67 1.5 0.49 <0.46 36 530
DG-AO7 3.5-4 DG-AO7S-3.5-4 1/9/2019 1.9 3.5 61 0.11 0.099 13 5.6 15 350 0.033 0.34 17 0.4 <0.13 <0.36 30 39
DG-AO8 0.5-1 DG-AO8S-0.5-1 1/30/2019 1.3 14 100 0.16 2.5 15 4.7 1800 72 0.05 0.26 15 <0.48 0.2 <0.47 25 240
DG-AO8 3.5-4 DG-AO8S-3.5-4 1/30/2019 9.7 24 320 0.13 5.4 38 12 1800 1400 0.71 0.87 75 <0.99 1.3 <0.95 20 1500

DG-AO8 (D) 3.5-4 DG-AO8 (D)S-3.5-4 1/30/2019 25 33 780 0.34 6.9 46 8.9 820 7200 2.8 1.3 66 3.7 2.9 <0.91 24 3300
DG-AO9 0.5-1 DG-AO9S-0.5-1 1/30/2019 5.4 6.2 120 <0.098 1.8 150 13 210 220 0.94 1.4 84 2.2 <0.15 0.74 44 460
DG-AO9 3.5-4 DG-AO9S-3.5-4 1/30/2019 5 26 190 <0.070 0.8 22 18 280 240 0.069 0.59 75 2.4 0.28 0.57 39 620
DG-AP10 0.5-1 DG-AP10S-0.5-1 1/28/2019 0.81 0.26 22 <0.093 0.2 10 13 78 13 0.067 1.1 4.8 1.1 <0.14 0.81 90 71
DG-AP10 3.5-4 DG-AP10S-3.5-4 1/28/2019 8.1 17 410 0.17 1.5 52 9 580 1200 0.13 <0.19 95 3.1 2 <0.44 34 720
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AP11 0.5-1 DG-AP11S-0.5-1 1/31/2019 1.2 3.4 87 <0.095 0.27 45 10 100 120 0.069 0.8 66 0.82 0.3 0.63 60 110
DG-AP11 (D) 0.5-1 DG-AP11 (D)S-0.5-1 1/31/2019 1.7 4 150 <0.088 0.8 26 8.9 150 240 0.15 1.2 18 0.61 0.45 <0.39 76 260

DG-AP11 3.5-4 DG-AP11S-3.5-4 1/31/2019 60 33 1600 1 7.3 43 10 920 7700 0.36 2.5 32 7.5 7.2 <1.0 32 2500
DG-AP12 0.5-1 DG-AP12S-0.5-1 1/31/2019 45 44 1100 0.54 6.7 110 13 1900 10000 1 1.7 99 8.2 11 <1.3 37 4700
DG-AP12 3.5-4 DG-AP12S-3.5-4 1/31/2019 36 23 1200 0.51 2.4 48 9.6 1000 5100 1.3 1.1 49 7.2 5.6 <1.1 27 2500
DG-AP13 0.5-1 DG-AP13S-0.5-1 1/23/2019 <5.0 6.3 98 0.49 <0.25 95 9.6 27 24 0.12 <1.0 23 <1.7 <0.89 <5.0 44 56

DG-AP13 (D) 0.5-1 DG-AP13 (D)S-0.5-1 1/23/2019 <5.0 8.7 120 0.47 <0.25 150 11 43 51 0.19 <0.99 28 <1.7 <0.88 <5.0 51 170
DG-AP13 3.5-4 DG-AP13S-3.5-4 1/23/2019 <5.0 3.7 120 0.4 <0.25 80 12 27 7.1 0.12 <1.0 41 <1.7 <0.89 <5.0 75 40
DG-AP13 9.5-10 DG-AP13S-9.5-10 1/23/2019 15 27 170 <0.50 1.9 25 20 1100 4100 0.086 2.1 57 3.7 <1.8 <10 27 1300
DG-AP14 0.5-1 DG-AP14S-0.5-1 1/22/2019 1.2 11 96 0.49 0.16 50 9.8 27 42 0.061 0.2 33 0.83 0.23 <0.34 51 62
DG-AP14 3.5-4 DG-AP14S-3.5-4 1/22/2019 2.2 16 73 0.32 0.13 42 5.5 69 12 0.098 0.27 24 0.63 <0.18 <0.52 59 34
DG-AP2 0.5-1 DG-AP2S-0.5-1 12/17/2018 <0.18 1.2 33 <0.071 <0.027 8.4 7.3 100 8.5 0.2 0.25 3.2 <0.33 0.13 <0.32 68 31
DG-AP2 3.5-4 DG-AP2S-3.5-4 12/17/2018 4.9 360 120 <0.090 0.65 25 18 340 340 0.37 0.53 28 0.94 4.2 <0.40 73 280
DG-AP3 0.5-1 DG-AP3S-0.5-1 12/14/2018 <0.22 0.41 38 <0.084 <0.032 5.5 9.4 95 9.6 0.054 <0.17 3.2 <0.39 0.37 <0.38 82 39
DG-AP3 3.5-4 DG-AP3S-3.5-4 12/14/2018 0.92 180 31 <0.071 0.18 6.5 7.6 110 520 0.067 <0.14 6.7 <0.33 2.7 <0.32 67 130
DG-AP4 0.5-1 DG-AP4S-0.5-1 12/17/2018 0.57 0.69 29 <0.083 0.055 6.9 12 78 4.8 0.036 <0.16 2.8 <0.38 <0.13 <0.37 83 38
DG-AP4 3.5-4 DG-AP4S-3.5-4 12/17/2018 2 190 100 0.17 0.89 39 8.9 85 320 0.37 <0.16 23 <0.38 0.22 <0.37 43 840
DG-AP5 0.5-1 DG-AP5S-0.5-1 12/20/2018 13 2.7 68 0.25 0.53 13 12 130 62 0.14 1.3 10 <0.48 <0.16 <0.46 97 120
DG-AP5 3.5-4 DG-AP5S-3.5-4 12/20/2018 0.82 19 59 0.23 0.2 26 4.4 23 64 0.013 <0.17 21 <0.39 <0.13 <0.37 21 62
DG-AP6 0.5-1 DG-AP6S-0.5-1 12/21/2018 8.5 22 170 0.71 5.8 73 12 420 530 0.8 8.3 68 2 0.82 <0.33 50 920
DG-AP6 3.5-4 DG-AP6S-3.5-4 12/21/2018 5.1 64 460 0.42 2.1 36 8.6 130 460 0.12 1.4 33 0.99 1 <0.50 35 670
DG-AP7 0.5-1 DG-AP7S-0.5-1 12/19/2018 14 34 440 <0.094 9.9 73 21 450 810 1.9 15 88 2.8 0.46 <1.0 30 1400
DG-AP7 3.5-4 DG-AP7S-3.5-4 12/19/2018 1.3 5.2 61 0.24 0.12 15 5.3 15 7.2 0.019 <0.18 16 <0.42 <0.14 <0.41 32 35

DG-AP7 (D) 3.5-4 DG-AP7 (D)S-3.5-4 12/19/2018 1.3 5.2 60 0.19 0.19 18 4.9 19 13 0.022 <0.17 16 <0.40 <0.13 <0.39 29 49
DG-AP8 0.5-1 DG-AP8S-0.5-1 12/21/2018 1.4 6.6 93 0.19 0.25 11 4.9 33 60 0.07 <0.23 10 <0.54 <0.18 <0.52 25 120
DG-AP8 3.5-4 DG-AP8S-3.5-4 12/21/2018 19 21 1100 0.16 3 54 11 530 2400 0.8 0.91 40 <1.2 4 1.6 20 2200
DG-AP9 0.5-1 DG-AP9S-0.5-1 1/21/2019 1.1 1.2 41 <0.11 2.2 9.7 9.4 110 33 0.048 <0.21 5.4 0.52 <0.17 <0.48 88 60
DG-AP9 3.5-4 DG-AP9S-3.5-4 1/21/2019 41 41 1100 0.2 4.3 80 15 840 6100 0.18 1.5 70 <2.3 5.9 <2.2 27 3000

DG-AQ10 0.5-1 DG-AQ10S-0.5-1 2/1/2019 1.4 2.3 55 <0.11 1.2 33 16 140 140 0.13 0.58 13 <0.52 0.28 0.63 110 260
DG-AQ10 3.5-4 DG-AQ10S-3.5-4 2/1/2019 22 14 760 0.13 4.1 40 11 7700 2700 1.1 0.75 46 5.8 6.2 <0.78 40 2700
DG-AQ11 0.5-1 DG-AQ11S-0.5-1 1/30/2019 1.5 2.2 92 0.37 0.13 16 9.6 150 230 0.17 <0.17 7.8 <0.40 <0.13 <0.38 82 190
DG-AQ11 3.5-4 DG-AQ11S-3.5-4 1/30/2019 41 21 1400 0.65 2.4 88 25 740 3900 0.49 2.2 150 5.6 8 <1.4 25 2700
DG-AQ12 0.5-1 DG-AQ12S-0.5-1 1/21/2019 1.3 2.3 350 0.63 0.28 44 19 75 6.7 0.54 0.99 46 0.89 0.26 <0.32 100 75
DG-AQ12 3.5-4 DG-AQ12S-3.5-4 1/21/2019 1.7 8.3 130 0.48 0.13 56 19 45 21 0.052 0.23 34 <0.43 <0.15 <0.42 56 47
DG-AQ13 0.5-1 DG-AQ13S-0.5-1 1/21/2019 1.3 4.1 520 0.75 0.37 43 29 91 9.6 0.49 1.8 63 1.6 0.64 <0.42 110 89
DG-AQ13 3.5-4 DG-AQ13S-3.5-4 1/21/2019 0.99 4.2 96 0.34 0.1 42 9.8 20 12 0.85 <0.22 29 <0.52 <0.18 <0.50 45 43
DG-AQ13 11.5-12 DG-AQ13S-11.5-12 1/21/2019 59 24 1500 0.56 6.1 81 24 1400 9200 1.8 0.27 82 3.1 7 <1.9 36 4900
DG-AQ2 0.5-1 DG-AQ2S-0.5-1 12/17/2018 0.44 7.6 25 0.1 0.11 10 10 93 20 0.077 <0.18 4.8 <0.42 <0.14 <0.40 72 42
DG-AQ2 3.5-4 DG-AQ2S-3.5-4 12/17/2018 4.2 210 270 0.44 0.82 27 9.2 250 600 0.31 0.26 28 <0.56 0.24 <0.54 32 630

DG-AQ2 (D) 3.5-4 DG-AQ2 (D)S-3.5-4 12/17/2018 3.2 150 220 0.25 0.44 21 5.7 120 400 0.33 <0.21 20 <0.50 <0.17 <0.48 22 470
DG-AQ2 7.5-8 DG-AQ2S-7.5-8 12/17/2018 1.8 38 94 0.12 <0.031 76 14 27 10 2.1 <0.16 110 <0.37 <0.13 <0.36 52 49
DG-AQ3 0.5-1 DG-AQ3S-0.5-1 12/19/2018 <0.22 0.6 23 0.29 0.038 5.1 7 150 2.7 0.045 0.33 3.6 1.2 <0.14 <0.39 62 22
DG-AQ3 3.5-4 DG-AQ3S-3.5-4 12/19/2018 0.88 52 130 0.089 0.25 23 12 39 45 0.062 0.58 37 0.68 <0.13 <0.36 25 82
DG-AQ4 0.5-1 DG-AQ4S-0.5-1 12/17/2018 0.27 5.1 34 <0.10 <0.039 11 11 120 6.7 0.05 <0.20 3.6 <0.47 <0.16 <0.46 84 40
DG-AQ4 3.5-4 DG-AQ4S-3.5-4 12/17/2018 3.5 190 140 0.12 1.4 24 7.7 110 420 0.24 <0.16 15 <0.37 0.42 <0.36 45 770
DG-AQ4 9-9.5 DG-AQ4S-9-9.5 12/17/2018 1.4 6 59 0.31 <0.044 29 8.7 6.5 0.95 0.014 0.52 21 <0.54 <0.18 <0.52 39 29
DG-AQ5 0.5-1 DG-AQ5S-0.5-1 12/17/2018 0.41 0.29 22 <0.10 <0.039 12 14 110 1.2 0.073 0.79 5.2 <0.47 0.19 <0.46 110 45

DG-AQ5 (D) 0.5-1 DG-AQ5 (D)S-0.5-1 12/17/2018 0.47 0.74 20 <0.098 <0.037 9.8 14 100 1.7 0.074 0.8 4.4 <0.45 0.27 <0.44 110 45
DG-AQ5 3.5-4 DG-AQ5S-3.5-4 12/17/2018 1.4 13 49 <0.10 <0.038 8.5 15 120 46 0.022 <0.20 5.6 <0.46 <0.16 <0.45 110 67
DG-AQ6 0.5-1 DG-AQ6S-0.5-1 12/21/2018 2.8 9.1 210 0.66 1.6 37 8.6 150 320 0.38 1.9 39 <0.54 <0.18 <0.52 49 280
DG-AQ6 3.5-4 DG-AQ6S-3.5-4 12/21/2018 1.5 14 66 0.42 0.17 17 5.4 17 25 0.042 0.33 20 <0.45 <0.15 <0.44 33 40
DG-AQ6 11-11.5 DG-AQ6S-11-11.5 12/21/2018 2.9 19 63 1 0.65 27 12 32 65 0.059 0.74 29 <0.44 <0.15 <0.43 35 170
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date A

nt
im

on
y

A
rs

en
ic

B
ar

iu
m

B
er

yl
li

u
m

C
ad

m
iu

m

C
hr

om
iu

m

C
ob

al
t

C
op

pe
r

L
ea

d

M
er

cu
ry

M
ol

yb
de

n
um

N
ic

ke
l

S
el

en
iu

m

S
il

ve
r

T
ha

ll
iu

m

V
an

ad
iu

m

Z
in

c

1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AQ7 0.5-1 DG-AQ7S-0.5-1 1/30/2019 <0.23 4.5 49 0.26 0.057 13 4.6 19 14 0.018 <0.18 13 <0.41 <0.14 <0.40 30 30
DG-AQ7 3.5-4 DG-AQ7S-3.5-4 1/30/2019 9.4 21 320 0.46 0.91 51 10 1300 1400 2 0.47 85 <0.50 1.4 <0.48 44 660
DG-AQ8 0.5-1 DG-AQ8S-0.5-1 12/21/2018 11 16 280 0.13 8.6 96 15 450 870 0.95 11 110 <0.54 1 <0.52 40 1300
DG-AQ8 3.5-4 DG-AQ8S-3.5-4 12/21/2018 44 35 1200 0.3 6 49 13 1000 4500 0.9 1.5 61 <0.90 8.4 1.8 29 2400
DG-AQ8 8-8.5 DG-AQ8S-8-8.5 12/21/2018 2.3 16 130 0.62 <0.044 36 11 75 290 0.091 0.85 36 <0.54 0.31 <0.52 45 200
DG-AQ9 0.5-1 DG-AQ9S-0.5-1 1/30/2019 3.4 7.2 72 <0.13 0.68 32 10 140 200 0.17 1.4 24 0.8 <0.20 1.3 110 410
DG-AQ9 3.5-4 DG-AQ9S-3.5-4 1/30/2019 <0.20 <0.20 28 <0.077 0.14 9.3 11 130 1.4 0.043 <0.15 5.3 <0.36 <0.12 1.6 120 36
DG-AR10 0.5-1 DG-AR10S-0.5-1 1/31/2019 66 43 1900 0.56 7.8 88 15 1900 9800 3 2.1 78 3.1 8.5 3 33 4700
DG-AR10 3.5-4 DG-AR10S-3.5-4 1/31/2019 65 24 2100 0.89 6.3 53 10 1800 6900 1.6 1.2 67 2.4 7.4 2 34 4900
DG-AR11 0.5-1 DG-AR11S-0.5-1 1/30/2019 19 24 1000 0.33 2.8 160 13 770 1600 1.2 0.94 58 2.6 2.7 0.73 47 1700
DG-AR11 3.5-4 DG-AR11S-3.5-4 1/30/2019 200 15 1500 <0.30 7.7 2600 15 1500 4000 2.8 1.5 88 6.4 5.8 <1.3 41 4400
DG-AR12 0.5-1 DG-AR12S-0.5-1 1/21/2019 0.89 6.1 110 0.6 0.14 63 11 26 23 0.088 0.19 26 0.65 0.19 <0.31 51 50
DG-AR12 3.5-4 DG-AR12S-3.5-4 1/21/2019 40 20 920 0.2 26 2000 11 1600 5200 22 0.94 58 8.1 9.8 <1.2 36 3800
DG-AR13 0.5-1 DG-AR13S-0.5-1 1/23/2019 <5.0 6.1 120 1.4 0.37 170 11 62 64 0.36 <1.0 33 <1.7 <0.89 <5.0 54 180
DG-AR13 3.5-4 DG-AR13S-3.5-4 1/23/2019 36 27 710 1.2 2.9 100 10 1600 1900 2.7 3.7 53 <1.7 3.8 <5.0 50 1800
DG-AR13 9.5-10 DG-AR13S-9.5-10 1/23/2019 17 20 930 0.52 7.1 42 11 790 3000 1.6 2.2 39 1.8 4 <5.0 22 2000
DG-AR2 0.5-1 DG-AR2S-0.5-1 12/17/2018 <0.33 5.2 80 <0.13 0.29 12 12 190 94 0.087 <0.26 7 <0.60 0.33 <0.58 110 120
DG-AR2 3.5-4 DG-AR2S-3.5-4 12/17/2018 1.2 180 88 0.23 0.54 17 8.1 150 170 0.43 0.21 16 <0.34 0.46 <0.33 50 130
DG-AR3 0.5-1 DG-AR3S-0.5-1 12/14/2018 0.29 7.4 49 <0.089 <0.034 13 12 170 23 0.077 <0.18 6 <0.41 0.49 <0.40 110 57
DG-AR3 3.5-4 DG-AR3S-3.5-4 12/14/2018 1.2 41 27 <0.067 0.13 12 9.6 130 36 0.073 0.56 6.4 <0.31 0.39 <0.30 76 53
DG-AR4 0.5-1 DG-AR4S-0.5-1 12/17/2018 <0.17 0.7 37 <0.066 <0.025 5.4 8.9 120 2.2 0.035 <0.13 2.3 <0.30 <0.10 <0.29 71 33
DG-AR4 3.5-4 DG-AR4S-3.5-4 12/17/2018 1.7 120 91 0.21 1 44 9.9 50 140 0.57 <0.16 32 <0.38 0.57 <0.36 39 310
DG-AR5 0.5-1 DG-AR5S-0.5-1 12/20/2018 <0.27 <0.27 39 <0.10 <0.040 9.9 11 160 7.6 0.067 <0.21 4.4 <0.48 <0.16 <0.47 90 39
DG-AR5 3.5-4 DG-AR5S-3.5-4 12/20/2018 0.69 18 180 0.48 0.33 89 16 39 70 0.088 0.49 140 <0.43 <0.15 <0.42 45 75
DG-AR6 0.5-1 DG-AR6S-0.5-1 12/21/2018 4.4 11 260 0.44 3 47 8.6 220 570 0.26 5 48 0.44 0.33 <0.40 31 530
DG-AR6 3.5-4 DG-AR6S-3.5-4 12/21/2018 1.7 13 34 0.13 0.23 26 3.5 26 75 0.015 0.29 29 <0.55 <0.19 <0.53 12 44
DG-AR7 0.5-1 DG-AR7S-0.5-1 12/19/2018 5.4 16 150 0.21 3.4 74 11 260 2700 0.7 16 77 1.7 3 <0.43 35 580
DG-AR7 3.5-4 DG-AR7S-3.5-4 12/19/2018 0.77 2.4 45 0.19 0.056 12 4.5 9.8 8.9 0.022 <0.20 17 <0.47 <0.16 <0.45 19 26
DG-AR8 0.5-1 DG-AR8S-0.5-1 12/21/2018 3.6 9.5 220 0.12 3.1 49 9.9 240 450 0.31 3.4 56 0.82 0.66 <0.31 38 1600
DG-AR8 3.5-4 DG-AR8S-3.5-4 12/21/2018 23 31 430 0.22 0.58 19 7.3 180 1600 0.078 1.6 25 0.51 1.3 0.34 34 540
DG-AR9 0.5-1 DG-AR9S-0.5-1 1/9/2019 6.9 14 200 0.22 2.8 53 13 270 450 0.46 5.1 51 2 0.69 <0.40 66 670
DG-AR9 3.5-4 DG-AR9S-3.5-4 1/9/2019 3.5 27 230 0.19 0.54 30 3.7 180 1200 0.073 0.55 26 1 1.5 <0.34 14 390

DG-AR9 (D) 3.5-4 DG-AR9 (D)S-3.5-4 1/9/2019 5.3 49 330 0.23 0.6 39 4.7 180 800 0.066 0.7 39 <0.34 1.5 <0.33 17 530
DG-AS10 0.5-1 DG-AS10S-0.5-1 1/31/2019 76 35 1500 0.46 4.3 99 14 19000 6900 1.2 2.1 74 10 8 <1.4 46 3400
DG-AS10 3.5-4 DG-AS10S-3.5-4 1/31/2019 23 22 920 0.33 3.8 89 12 680 2700 0.98 1.3 77 4.8 3.4 <0.52 39 3000
DG-AS11 0.5-1 DG-AS11S-0.5-1 1/31/2019 19 20 550 0.32 3.3 59 7.2 430 3200 1.5 0.68 34 3.9 4 <0.34 22 1400
DG-AS11 3.5-4 DG-AS11S-3.5-4 1/31/2019 39 30 1700 0.49 11 360 13 2400 7100 1.4 1 73 <1.2 8.6 <1.2 43 4100
DG-AS11 7.5-8 DG-AS11S-7.5-8 1/31/2019 63 34 1300 0.97 8.8 43 13 1300 7300 0.26 1.6 55 2.8 6.3 <1.1 35 3100
DG-AS12 0.5-1 DG-AS12S-0.5-1 1/21/2019 5.3 6.6 210 0.49 0.87 200 10 170 470 0.69 0.24 36 1.2 1.1 <0.43 46 590
DG-AS12 3.5-4 DG-AS12S-3.5-4 1/21/2019 5.3 8 140 0.46 0.65 240 12 100 360 1.8 <0.22 35 0.69 0.54 <0.50 38 410
DG-AS2 0.5-1 DG-AS2S-0.5-1 12/17/2018 <0.27 9.2 43 <0.10 <0.040 7 9.9 130 14 0.042 <0.20 3.4 <0.48 <0.16 <0.46 110 42
DG-AS2 3.5-4 DG-AS2S-3.5-4 12/17/2018 0.39 2.2 20 <0.072 <0.028 6.2 9.3 84 2.2 0.068 0.17 3.4 <0.33 <0.11 <0.32 66 32
DG-AS3 0.5-1 DG-AS3S-0.5-1 12/20/2018 0.49 0.91 57 0.14 0.087 9.1 7.6 110 36 0.081 <0.19 5.2 <0.43 <0.15 <0.42 73 70

DG-AS3 (D) 0.5-1 DG-AS3 (D)S-0.5-1 12/20/2018 1.2 2.1 47 0.11 0.31 14 9.2 110 59 0.11 0.19 11 0.7 <0.13 <0.37 72 91
DG-AS3 3.5-4 DG-AS3S-3.5-4 12/20/2018 5.9 190 69 0.23 1.1 21 8.4 130 120 0.2 0.19 23 <0.31 0.27 <0.30 47 130
DG-AS3 4.5-5 DG-AS3S-4.5-5 12/20/2018 2.2 21 58 0.89 <0.047 39 11 37 10 0.088 <0.24 35 <0.57 <0.19 <0.55 47 74
DG-AS4 0.5-1 DG-AS4S-0.5-1 12/17/2018 0.27 0.64 36 <0.074 <0.028 4.3 8.8 76 2.3 0.043 <0.15 2.1 <0.34 <0.12 <0.33 68 35

DG-AS4 (D) 0.5-1 DG-AS4 (D)S-0.5-1 12/17/2018 <0.19 0.43 25 <0.075 <0.029 4 5 72 2.5 0.051 <0.15 2.2 <0.34 <0.12 <0.33 46 34
DG-AS4 3.5-4 DG-AS4S-3.5-4 12/17/2018 2.8 230 150 0.23 0.87 43 11 110 330 0.56 0.28 31 <0.46 0.45 <0.44 45 460
DG-AS5 0.5-1 DG-AS5S-0.5-1 12/17/2018 0.72 2.2 29 <0.12 0.098 10 8.7 86 7.2 0.067 0.36 7.2 <0.56 <0.19 <0.54 76 30
DG-AS5 3.5-4 DG-AS5S-3.5-4 12/17/2018 <0.20 1.9 120 <0.077 0.066 30 3.4 10 48 0.075 <0.15 36 <0.36 0.17 0.51 17 41
DG-AS6 0.5-1 DG-AS6S-0.5-1 12/21/2018 5.3 17 150 0.45 1.9 47 9.6 160 360 0.45 3.2 56 0.87 <0.14 <0.41 36 330
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AS6 3.5-4 DG-AS6S-3.5-4 12/21/2018 0.79 17 89 0.12 0.19 8 4.4 16 35 0.023 0.23 7.6 <0.45 <0.15 <0.44 23 60
DG-AS7 0.5-1 DG-AS7S-0.5-1 1/9/2019 9.6 15 170 0.19 3.8 77 15 310 940 0.88 7.1 150 3.6 0.52 <0.56 73 970
DG-AS7 3.5-4 DG-AS7S-3.5-4 1/9/2019 0.75 3.5 75 0.25 0.035 12 6.2 15 7.6 0.036 0.36 13 <0.30 <0.10 <0.29 40 31
DG-AS8 0.5-1 DG-AS8S-0.5-1 12/21/2018 6.8 130 190 0.42 0.5 43 12 230 450 0.97 0.89 71 <0.53 0.73 <0.51 51 340

DG-AS8 (D) 0.5-1 DG-AS8 (D)S-0.5-1 12/21/2018 10 200 290 0.25 1.1 47 14 300 610 1.4 1.3 87 0.43 0.7 <0.36 58 510
DG-AS8 3.5-4 DG-AS8S-3.5-4 12/21/2018 1.1 110 77 0.41 <0.042 52 14 13 17 0.043 <0.22 41 <0.51 <0.17 <0.50 52 40
DG-AS9 0.5-1 DG-AS9S-0.5-1 12/20/2018 <0.27 4.5 22 0.13 0.071 83 5.2 17 14 0.0022 0.34 80 <0.49 <0.17 <0.48 7.6 12
DG-AS9 3.5-4 DG-AS9S-3.5-4 12/20/2018 1.2 6.3 110 0.26 0.99 26 11 180 130 0.18 1.3 21 0.46 0.19 <0.44 82 290

DG-AT10 0.5-1 DG-AT10S-0.5-1 1/30/2019 15 140 380 0.26 2.2 55 19 400 1400 0.83 1.3 64 <1.1 1 1.2 55 720
DG-AT10 3.5-4 DG-AT10S-3.5-4 1/30/2019 82 31 2100 <0.30 7.9 230 15 3000 12000 2.9 1 100 5.9 9 3.9 46 4900
DG-AT11 3.5-4 DG-AT11S-3.5-4 1/21/2019 7 8.7 230 0.16 1.6 33 5.8 240 210 0.24 0.79 58 <1.1 0.4 <1.1 3.9 970
DG-AT12 0.5-1 DG-AT12S-0.5-1 1/23/2019 51 25 530 <0.50 6.1 1400 4.5 630 11000 0.26 <2.0 52 <3.4 <1.8 <10 12 3800
DG-AT12 3.5-4 DG-AT12S-3.5-4 1/23/2019 <5.0 10 150 0.43 0.29 110 7.5 79 120 0.014 <1.0 34 <1.7 <0.89 <5.0 56 190
DG-AT12 9.5-10 DG-AT12S-9.5-10 1/23/2019 51 29 1600 <1.2 4.8 53 <2.5 1100 6600 <0.012 <5.0 74 <8.4 5.6 <25 25 2900
DG-AT2 0.5-1 DG-AT2S-0.5-1 12/17/2018 0.59 1.9 29 <0.12 <0.045 9 10 130 15 0.16 <0.23 3.8 <0.54 <0.18 <0.52 110 46

DG-AT2 (D) 0.5-1 DG-AT2 (D)S-0.5-1 12/17/2018 <0.30 <0.31 25 <0.12 <0.046 8.1 9.4 100 6.4 0.12 <0.23 3.2 <0.55 <0.19 <0.53 100 36
DG-AT2 3.5-4 DG-AT2S-3.5-4 12/17/2018 0.55 1.2 26 <0.094 <0.036 8 12 100 7.7 0.12 0.29 3.9 0.69 <0.15 <0.42 89 42
DG-AT3 0.5-1 DG-AT3S-0.5-1 12/14/2018 0.39 3.3 37 <0.11 <0.041 11 9.4 120 18 0.12 0.48 5.8 <0.49 0.49 <0.48 94 49
DG-AT3 3.5-4 DG-AT3S-3.5-4 12/14/2018 2.9 440 63 <0.11 0.75 18 10 140 130 0.14 <0.22 14 0.52 0.66 <0.50 73 180
DG-AT4 0.5-1 DG-AT4S-0.5-1 12/17/2018 <0.26 0.76 50 <0.10 0.11 5.6 13 110 9 0.042 <0.20 3.4 0.61 <0.16 <0.46 87 350
DG-AT4 3.5-4 DG-AT4S-3.5-4 12/17/2018 1.2 150 180 0.18 0.87 30 6.7 71 310 0.68 0.3 24 <0.39 0.38 <0.38 34 370
DG-AT5 0.5-1 DG-AT5S-0.5-1 12/20/2018 0.68 0.21 28 <0.078 <0.030 10 12 200 2 0.029 <0.15 4.5 <0.36 <0.12 <0.35 95 36
DG-AT5 3.5-4 DG-AT5S-3.5-4 12/20/2018 8.3 83 180 0.25 0.86 20 8.8 140 600 0.16 0.49 19 <0.37 0.98 <0.35 53 350
DG-AT6 0.5-1 DG-AT6S-0.5-1 12/21/2018 8.1 12 190 <0.18 4.6 86 15 530 860 0.6 9.7 78 <0.82 0.6 <0.79 50 900
DG-AT6 3.5-4 DG-AT6S-3.5-4 12/21/2018 0.89 6 73 0.57 0.16 13 6.8 16 12 0.017 0.49 16 <0.41 <0.14 <0.40 51 38
DG-AT7 3.5-4 DG-AT7S-3.5-4 12/19/2018 1.1 86 70 0.17 0.07 15 9.6 66 21 0.052 <0.19 17 <0.44 <0.15 <0.43 59 54
DG-AT8 0.5-1 DG-AT8S-0.5-1 12/21/2018 1 4.3 83 0.37 <0.047 18 10 130 39 0.12 0.89 24 <0.57 <0.19 <0.55 100 120
DG-AT8 3.5-4 DG-AT8S-3.5-4 12/21/2018 18 38 1200 0.43 3.6 56 8.5 720 4400 0.66 0.61 47 <0.58 5.9 0.64 25 2500
DG-AT9 0.5-1 DG-AT9S-0.5-1 1/30/2019 29 9 380 0.12 1.7 26 9.5 380 1100 0.49 0.44 22 <0.38 1.8 <0.36 49 800
DG-AT9 3.5-4 DG-AT9S-3.5-4 1/30/2019 210 41 1600 0.42 8 69 24 1200 5300 0.34 1 89 9.2 8.3 <1.8 40 4900

DG-AU10 0.5-1 DG-AU10S-0.5-1 1/30/2019 46 29 970 0.46 4.8 69 14 1000 4800 0.9 1.1 110 2 5.7 1.1 39 3000
DG-AU10 3.5-4 DG-AU10S-3.5-4 1/30/2019 61 100 1700 0.36 4.3 130 40 2300 6900 0.54 2.4 290 8 5.5 2.6 23 5100

DG-AU10 (D) 3.5-4 DG-AU10 (D)S-3.5-4 1/30/2019 67 47 1200 <1.3 4.8 160 41 2700 8500 0.34 1.2 310 12 7.2 9.5 31 4700
DG-AU11 0.5-1 DG-AU11S-0.5-1 1/23/2019 <5.0 5.5 84 0.5 <0.25 54 9.6 22 12 0.16 <1.0 32 <1.7 <0.89 <5.0 50 49
DG-AU11 3.5-4 DG-AU11S-3.5-4 1/23/2019 <5.0 4.7 97 0.43 <0.25 49 9.7 24 11 0.15 <1.0 29 <1.7 <0.89 <5.0 49 46
DG-AU11 9.5-10 DG-AU11S-9.5-10 1/23/2019 58 40 990 <0.50 4.1 1200 6.4 2900 8400 11 3.8 56 4.7 31 <10 15 2900
DG-AU2 0.5-1 DG-AU2S-0.5-1 12/17/2018 0.51 <0.30 27 <0.12 <0.044 8.2 15 120 3 0.046 <0.23 3.6 0.65 <0.18 <0.52 130 47
DG-AU2 3.5-4 DG-AU2S-3.5-4 12/17/2018 1.2 1 46 <0.074 0.046 12 14 130 2.5 0.059 0.41 5 <0.34 0.22 <0.33 120 48
DG-AU3 0.5-1 DG-AU3S-0.5-1 12/20/2018 0.99 9.4 64 0.11 0.28 15 10 120 66 0.11 0.2 10 <0.41 0.18 <0.40 92 96
DG-AU3 3.5-4 DG-AU3S-3.5-4 12/20/2018 0.79 79 290 0.48 0.15 19 6.4 43 61 0.42 0.26 22 <0.33 0.11 <0.32 28 180
DG-AU4 0.5-1 DG-AU4S-0.5-1 12/17/2018 0.92 <0.31 40 <0.12 <0.046 4.4 11 82 0.39 0.029 <0.24 2.5 <0.56 <0.19 <0.54 91 39
DG-AU4 3.5-4 DG-AU4S-3.5-4 12/17/2018 0.95 46 150 0.2 0.13 49 9.3 13 260 0.15 0.35 28 <0.30 0.16 <0.29 39 76
DG-AU5 0.5-1 DG-AU5S-0.5-1 12/17/2018 <0.31 <0.32 250 0.29 7 4100 36 830 950 1.3 80 2900 2.3 1.1 2.7 47 1300
DG-AU5 3.5-4 DG-AU5S-3.5-4 12/17/2018 4.2 120 31 <0.068 0.31 9.3 3.2 52 160 0.069 0.35 11 <0.32 <0.11 <0.31 18 57
DG-AU6 0.5-1 DG-AU6S-0.5-1 12/21/2018 6.8 15 200 <0.18 5.4 84 13 510 600 0.57 9.3 80 <0.85 0.81 <0.82 32 750
DG-AU6 3.5-4 DG-AU6S-3.5-4 12/21/2018 9.7 110 79 0.74 0.5 18 8.8 140 320 0.55 1.3 27 1.1 <0.11 <0.32 57 110
DG-AU7 0.5-1 DG-AU7S-0.5-1 1/9/2019 2.3 6.2 110 0.14 1.5 24 10 130 220 0.14 1.6 24 1.3 0.17 <0.47 63 300

DG-AU7 (D) 0.5-1 DG-AU7 (D)S-0.5-1 1/9/2019 5 8.5 120 0.17 1.7 28 9.9 180 310 0.19 2.6 44 2.3 <0.19 <0.54 61 340
DG-AU7 3.5-4 DG-AU7S-3.5-4 1/9/2019 91 43 1200 <2.9 6.2 46 13 1500 6700 0.74 6.3 110 18 6.5 <13 26 3700
DG-AU8 0.5-1 DG-AU8S-0.5-1 12/21/2018 79 48 2000 1.2 10 100 16 1700 7900 1.9 5.9 99 7.3 17 <1.4 53 5200
DG-AU8 3.5-4 DG-AU8S-3.5-4 12/21/2018 35 24 1700 0.95 5.8 58 13 3000 4900 1 4 63 2.6 6.6 <1.3 32 3400
DG-AU9 0.5-1 DG-AU9S-0.5-1 1/30/2019 20 19 190 0.17 20 43 6.6 3700 3500 2 1.6 57 1.9 3.8 0.74 22 4200
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AU9 3.5-4 DG-AU9S-3.5-4 1/30/2019 140 37 360 0.51 7.8 110 14 2100 9200 2.6 1.9 130 7.9 34 <2.2 40 7000
DG-AV10 0.5-1 DG-AV10S-0.5-1 1/21/2019 2.6 9 150 0.46 0.98 250 11 110 140 0.38 0.32 52 1.4 <0.12 <0.35 47 400
DG-AV10 3.5-4 DG-AV10S-3.5-4 1/21/2019 0.96 6.1 55 0.48 0.47 37 12 52 41 0.23 <0.15 33 0.71 <0.12 <0.34 34 190
DG-AV10 14.5-15 DG-AV10S-14.5-15 1/21/2019 48 20 1600 0.81 66 970 13 5100 7200 13 1.9 3400 2.4 11 <0.85 31 7300
DG-AV12 0.5-1 DG-AV12S-0.5-1 1/22/2019 5.2 21 310 0.81 1.1 730 19 180 230 0.6 3.5 55 1.7 <0.37 <1.1 55 750
DG-AV12 3.5-4 DG-AV12S-3.5-4 1/22/2019 0.81 9.9 100 0.4 0.095 70 8.7 48 6.3 0.082 <0.18 48 0.54 0.17 <0.41 74 48
DG-AV12 19.5-20 DG-AV12S-19.5-20 1/22/2019 1.2 9.3 150 0.46 0.21 51 22 35 6.7 0.035 0.19 48 1.2 0.22 <0.35 67 87
DG-AV2 0.5-1 DG-AV2S-0.5-1 2/1/2019 2.4 16 56 0.23 0.93 18 11 150 180 0.14 0.71 19 1.2 0.34 <0.46 89 230
DG-AV2 3.5-4 DG-AV2S-3.5-4 2/1/2019 1.9 8.2 320 0.73 0.25 49 14 58 360 0.071 <0.20 56 0.85 <0.15 <0.44 48 100
DG-AV3 0.5-1 DG-AV3S-0.5-1 2/1/2019 4.2 690 130 <0.096 0.69 12 10 300 230 0.13 <0.19 12 0.54 0.45 <0.43 77 150
DG-AV3 3.5-4 DG-AV3S-3.5-4 2/1/2019 0.36 7.1 27 <0.090 0.2 9.6 8.9 110 41 0.13 <0.18 7.6 <0.42 0.17 <0.40 63 59
DG-AV4 0.5-1 DG-AV4S-0.5-1 12/17/2018 0.73 <0.33 16 <0.13 <0.048 16 16 130 1.5 0.031 <0.25 6.1 <0.58 <0.20 <0.56 120 48
DG-AV4 3.5-4 DG-AV4S-3.5-4 12/17/2018 1.2 9.9 160 0.5 0.061 31 17 39 23 0.077 0.28 46 <0.54 0.18 <0.52 29 79

DG-AV4 (D) 3.5-4 DG-AV4 (D)S-3.5-4 12/17/2018 0.94 16 140 0.55 <0.026 25 12 43 17 0.048 0.37 40 <0.31 <0.11 <0.30 25 81
DG-AV4 8-8.5 DG-AV4S-8-8.5 12/17/2018 1.5 13 39 0.44 0.081 26 13 20 7.1 0.034 0.59 27 <0.51 <0.17 <0.50 35 54
DG-AV5 0.5-1 DG-AV5S-0.5-1 12/20/2018 5 12 240 0.45 1.6 51 9.4 300 290 1.3 3.5 48 0.7 7.7 <0.49 38 550

DG-AV5 (D) 0.5-1 DG-AV5 (D)S-0.5-1 12/20/2018 5.8 15 190 0.15 3 100 13 480 420 1 12 93 0.84 1.2 <0.35 36 720
DG-AV5 3.5-4 DG-AV5S-3.5-4 12/20/2018 13 1400 33 0.33 0.77 24 3.3 8.3 28 0.023 <0.21 19 0.52 <0.17 32 15 40
DG-AV5 7.5-8 DG-AV5S-7.5-8 12/20/2018 2.3 110 55 1 <0.035 38 19 45 13 0.039 0.24 36 <0.42 <0.14 <0.41 48 82
DG-AV6 0.5-1 DG-AV6S-0.5-1 12/21/2018 5.9 12 300 0.39 2.3 47 16 190 290 0.36 4.3 55 1.1 0.3 <0.45 40 360
DG-AV6 3.5-4 DG-AV6S-3.5-4 12/21/2018 51 32 1600 0.94 6.3 56 13 1200 5400 1 4.2 50 3.4 9.1 <0.86 27 4200

DG-AV6 (D) 3.5-4 DG-AV6 (D)S-3.5-4 12/21/2018 190 34 1800 1 6 71 11 1300 10000 1 3.1 60 3.9 7.6 <1.0 46 3900
DG-AV6 7-7.5 DG-AV6S-7-7.5 12/21/2018 3.2 23 100 1.1 0.67 38 16 89 120 0.046 1.2 44 0.58 <0.17 <0.48 53 310
DG-AV7 0.5-1 DG-AV7S-0.5-1 12/20/2018 <0.28 140 81 0.34 0.12 11 15 160 10 0.16 0.51 5.2 1.1 <0.17 <0.48 130 58
DG-AV7 3.5-4 DG-AV7S-3.5-4 12/20/2018 72 73 1900 0.69 19 85 12 9900 6000 2.1 4.7 150 10 11 18 42 10000
DG-AV7 7.5-8 DG-AV7S-7.5-8 12/20/2018 94 36 1300 0.64 5.6 52 12 12000 4300 0.72 5.1 120 <1.3 9.7 2.8 28 6100
DG-AV8 0.5-1 DG-AV8S-0.5-1 12/21/2018 38 29 1500 1.3 17 71 15 1400 3400 1 3.8 71 4.2 5.6 <1.1 45 6500

DG-AV8 (D) 0.5-1 DG-AV8 (D)S-0.5-1 12/21/2018 25 26 1400 0.65 5.4 64 11 1100 3400 0.94 4.3 60 <1.3 5.6 <1.2 39 2900
DG-AV8 3.5-4 DG-AV8S-3.5-4 12/21/2018 50 19 990 0.87 5.7 47 7.4 1600 5800 1.3 3.3 40 3.9 6.8 <1.4 28 5500
DG-AV9 0.5-1 DG-AV9S-0.5-1 2/1/2019 35 61 1200 0.32 8.8 85 19 900 3000 1 7.6 83 3.7 3.6 <1.3 28 3400
DG-AV9 3.5-4 DG-AV9S-3.5-4 2/1/2019 68 26 190 0.46 3.6 50 15 1300 4700 1.4 2.5 48 6.4 6 <1.1 29 2800
DG-AV9 8.5-9 DG-AV9S-8.5-9 2/1/2019 26 21 970 0.45 5.8 37 8.4 1500 4100 1.2 0.96 46 2.2 5.2 1.4 20 3100

DG-AW10 0.5-1 DG-AW10S-0.5-1 1/21/2019 0.46 6.8 59 0.8 0.46 67 15 27 18 0.068 <0.22 61 1.1 <0.17 <0.49 61 77
DG-AW10 3.5-4 DG-AW10S-3.5-4 1/21/2019 <0.26 2.4 27 <0.10 0.13 38 3.7 17 9.6 0.023 <0.20 19 0.77 <0.16 <0.46 22 33
DG-AW11 0.5-1 DG-AW11S-0.5-1 1/23/2019 <5.0 8.3 73 0.69 <0.25 170 12 44 41 0.16 <1.0 30 <1.7 <0.89 <5.0 46 120
DG-AW11 3.5-4 DG-AW11S-3.5-4 1/23/2019 <5.0 4.9 150 0.38 <0.25 780 6.1 49 59 0.22 <1.0 24 <1.7 <0.89 <5.0 35 200
DG-AW11 7.5-8 DG-AW11S-7.5-8 1/23/2019 <50 <15 130 <2.5 <2.5 8700 <5.0 85 69 2.6 <10 13 <17 <8.9 <50 22 1200
DG-AW2 0.5-1 DG-AW2S-0.5-1 1/31/2019 0.28 28 33 <0.088 0.3 13 9.7 110 83 0.1 0.21 10 <0.41 0.31 0.85 87 86
DG-AW2 3.5-4 DG-AW2S-3.5-4 1/31/2019 3.1 370 140 0.19 0.36 44 12 97 450 0.13 0.39 38 1.2 0.32 0.84 64 330

DG-AW2 (D) 3.5-4 DG-AW2 (D)S-3.5-4 1/31/2019 7.2 440 130 <0.11 1.6 35 18 450 820 0.073 0.36 40 2.1 1 1.3 98 630
DG-AW3 0.5-1 DG-AW3S-0.5-1 12/14/2018 27 34 1400 0.56 3.7 44 10 790 4800 0.89 0.71 62 <1.3 8.1 32 2800
DG-AW3 0.5-1 DG-AW3S-0.5-1 1/31/2019 3.4 55 120 0.12 1.2 38 13 160 230 0.23 3.2 35 1.8 <0.17 <0.49 74 330
DG-AW3 3.5-4 DG-AW3S-3.5-4 12/14/2018 2.6 7.4 150 <0.10 1.2 29 7.1 140 270 0.37 1.6 37 <0.47 0.78 <0.38 35 310
DG-AW3 3.5-4 DG-AW3S-3.5-4 1/31/2019 2.6 120 130 0.15 0.6 21 9.6 130 150 0.19 0.29 18 1.2 0.13 0.86 77 260
DG-AW4 0.5-1 DG-AW4S-0.5-1 2/1/2019 4 51 96 <0.12 2.6 35 11 200 370 0.42 2.9 37 1.5 0.97 0.36 60 590
DG-AW4 3.5-4 DG-AW4S-3.5-4 2/1/2019 0.37 62 53 <0.079 0.41 13 8.5 58 16 0.099 <0.16 16 <0.36 <0.12 2 56 91
DG-AW6 0.5-1 DG-AW6S-0.5-1 12/21/2018 2 4.7 98 0.57 0.73 27 7.7 77 140 0.098 1.2 30 0.47 <0.14 <0.45 34 220
DG-AW6 3.5-4 DG-AW6S-3.5-4 12/21/2018 39 23 1700 <0.57 5 61 10 4300 5700 0.54 2.6 54 <2.6 11 <0.41 31 3100

DG-AW6 (D) 3.5-4 DG-AW6 (D)S-3.5-4 12/21/2018 33 22 1200 0.92 4.5 50 9.4 7500 4300 0.55 2.8 56 <1.3 10 <2.5 37 3000
DG-AW7 0.5-1 DG-AW7S-0.5-1 11/21/2018 35 35 1500 0.53 5 150 15 4700 4900 1.4 0.59 130 <1.2 7.4 <1.3 33 3600
DG-AW7 3.5-4 DG-AW7S-3.5-4 11/21/2018 37 22 2300 1.1 8.3 75 10 2000 7900 0.62 1.4 66 <1.5 13 1.6 42 5400
DG-AW8 0.5-1 DG-AW8S-0.5-1 1/30/2019 17 24 69 <0.44 3.3 60 11 670 14000 0.31 5.7 65 3.8 3.4 <1.5 30 2200
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-AW8 3.5-4 DG-AW8S-3.5-4 1/30/2019 15 14 330 <0.36 1.1 21 4.4 350 1800 0.68 <0.70 18 3.5 3.2 <2.0 12 920
DG-AW8 (D) 3.5-4 DG-AW8 (D)S-3.5-4 1/30/2019 13 6.5 690 0.49 2.2 19 3.8 420 1600 0.033 1.1 24 5 2.4 <1.6 8.2 1300

DG-AW9 0.5-1 DG-AW9S-0.5-1 1/30/2019 19 24 1100 0.54 3.4 89 13 780 1900 1.7 <0.47 64 1.9 6.3 2.3 55 2100
DG-AW9 (D) 0.5-1 DG-AW9 (D)S-0.5-1 1/30/2019 13 10 340 0.24 1.5 52 12 270 1100 0.47 0.89 36 2 1.8 <1.1 60 920

DG-AW9 3.5-4 DG-AW9S-3.5-4 1/30/2019 11 11 130 1.1 3.5 45 6.3 890 3400 <0.024 1.2 36 2.6 4 <0.40 31 2400
DG-AX10 0.5-1 DG-AX10S-0.5-1 1/21/2019 0.46 5.2 110 0.49 0.4 53 12 32 11 0.16 0.32 47 <0.32 <0.11 <1.2 59 60
DG-AX10 3.5-4 DG-AX10S-3.5-4 1/21/2019 0.83 10 72 0.75 0.35 48 7.2 58 17 0.057 <0.22 35 <0.52 <0.17 <0.31 56 64
DG-AX11 0.5-1 DG-AX11S-0.5-1 1/21/2019 5.9 5.1 100 0.54 0.49 440 13 54 88 0.41 <0.19 35 0.93 <0.15 <0.50 49 230
DG-AX11 3.5-4 DG-AX11S-3.5-4 1/21/2019 1.5 6.7 78 0.92 0.27 30 11 20 13 0.042 0.31 24 2.3 <0.18 <0.42 41 46
DG-AX2 0.5-1 DG-AX2S-0.5-1 2/1/2019 4.3 67 170 0.31 2.7 160 14 190 470 0.92 4.3 120 1.2 0.39 <0.52 62 440
DG-AX2 3.5-4 DG-AX2S-3.5-4 2/1/2019 4.2 96 88 0.54 1.1 110 18 120 160 0.41 0.85 150 <0.57 0.22 <0.51 65 200
DG-AX3 0.5-1 DG-AX3S-0.5-1 2/1/2019 35 350 250 0.32 2.8 43 12 640 3100 0.18 <0.22 59 2.1 6.1 <0.55 43 1000
DG-AX3 3.5-4 DG-AX3S-3.5-4 2/1/2019 0.97 60 67 0.31 0.26 97 18 33 10 2.2 <0.22 140 0.73 <0.18 <0.50 67 56
DG-AX4 0.5-1 DG-AX4S-0.5-1 2/1/2019 4.7 240 110 <0.12 0.75 28 12 110 160 0.16 0.39 30 1.5 <0.19 <0.51 62 200
DG-AX4 3.5-4 DG-AX4S-3.5-4 2/1/2019 4.6 420 81 0.29 0.14 47 14 18 5.3 0.032 0.2 35 0.9 <0.15 <0.54 50 35
DG-AX5 0.5-1 DG-AX5S-0.5-1 12/20/2018 2.4 9.6 200 0.57 0.34 44 12 69 220 0.13 0.24 42 0.56 <0.17 <0.43 43 230
DG-AX5 3.5-4 DG-AX5S-3.5-4 12/20/2018 2.3 14 64 0.9 <0.038 39 17 49 12 0.096 <0.20 38 <0.47 <0.16 <0.49 45 83
DG-AX6 0.5-1 DG-AX6S-0.5-1 2/1/2019 1.3 1.6 1000 0.47 0.045 1.7 0.58 48 130 0.2 0.81 1.7 0.55 0.34 <0.45 1.6 76
DG-AX6 3.5-4 DG-AX6S-3.5-4 2/1/2019 0.96 7.3 79 0.99 0.21 34 25 37 49 0.14 <0.21 45 1.3 <0.17 <1.9 52 89
DG-AX7 0.5-1 DG-AX7S-0.5-1 1/30/2019 26 24 890 1.2 3.2 81 16 790 1900 0.83 1.5 73 3.8 4.9 <0.48 62 2200
DG-AX7 3.5-4 DG-AX7S-3.5-4 1/30/2019 31 32 310 <0.53 8 55 12 1400 4100 1.3 1 52 8.1 3.8 <1.4 31 3700
DG-AX8 0.5-1 DG-AX8S-0.5-1 1/30/2019 10 40 880 0.49 3.8 66 9.6 430 2100 0.31 2.6 44 <1.9 1.2 2.9 36 2100
DG-AX8 3.5-4 DG-AX8S-3.5-4 1/30/2019 21 19 3800 0.3 2.8 36 4.5 250 18000 3.9 0.56 21 0.71 2.7 <1.8 16 7600
DG-AX9 0.5-1 DG-AX9S-0.5-1 1/23/2019 <5.0 7.3 120 0.61 <0.25 71 14 36 28 0.42 <1.0 80 <1.7 <0.89 <0.39 45 60
DG-AX9 3.5-4 DG-AX9S-3.5-4 1/23/2019 <5.0 3.5 76 <0.25 <0.25 29 7 21 50 0.071 <1.0 50 <1.7 <0.89 <5.0 36 55
DG-AX9 9.5-10 DG-AX9S-9.5-10 1/23/2019 16 24 320 0.85 2.6 87 8.1 440 2200 2.6 1 47 2.2 1.7 <5.0 46 1400
DG-AY2 0.5-1 DG-AY2S-0.5-1 2/1/2019 5.4 330 58 0.17 1.5 26 13 150 340 0.26 0.25 48 1.7 0.26 <5.0 48 190
DG-AY2 3.5-4 DG-AY2S-3.5-4 2/1/2019 0.89 11 99 0.53 0.19 93 17 27 7.1 0.69 <0.19 150 1.5 <0.15 <0.52 66 51
DG-AY3 0.5-1 DG-AY3S-0.5-1 1/31/2019 0.44 8.8 37 0.11 0.24 13 11 120 22 0.081 <0.16 6.5 <0.38 <0.13 <0.44 110 54
DG-AY3 3.5-4 DG-AY3S-3.5-4 1/31/2019 2.6 150 61 0.18 0.49 23 9.7 89 62 0.27 <0.17 22 1.3 <0.13 <0.36 52 100
DG-AY4 0.5-1 DG-AY4S-0.5-1 2/1/2019 11 13 130 <0.096 3.1 47 11 170 1100 0.091 3.8 82 2.5 0.37 <0.38 35 520

DG-AY4 (D) 0.5-1 DG-AY4 (D)S-0.5-1 2/1/2019 22 18 190 <0.080 3.6 56 10 190 1100 0.65 3.7 63 2.5 0.52 <0.43 36 710
DG-AY4 3.5-4 DG-AY4S-3.5-4 2/1/2019 4.3 7.6 96 0.34 0.15 56 15 37 22 0.45 <0.24 71 1.5 <0.19 0.52 53 87
DG-AY8 0.5-1 DG-AY8S-0.5-1 1/30/2019 0.53 4.8 100 0.51 0.11 91 9 23 30 0.035 0.19 25 0.97 <0.11 <0.54 34 85

DG-AY8 (D) 0.5-1 DG-AY8 (D)S-0.5-1 1/30/2019 0.59 6.7 120 0.73 0.099 61 9.6 47 39 0.062 <0.13 30 <0.31 <0.10 <0.32 53 110
DG-AY8 3.5-4 DG-AY8S-3.5-4 1/30/2019 1.8 8.4 110 0.88 <0.027 34 14 38 17 0.042 <0.14 32 <0.33 <0.11 <0.30 40 78
DG-AY9 0.5-1 DG-AY9S-0.5-1 1/21/2019 0.67 8.9 120 0.51 0.81 55 15 48 63 0.1 <0.21 34 1.6 <0.16 <0.32 53 140
DG-AY9 3.5-4 DG-AY9S-3.5-4 1/21/2019 0.47 6.5 110 0.62 0.26 58 12 19 10 0.04 <0.14 30 0.73 <0.11 <0.47 53 42
DG-AZ10 0.5-1 DG-AZ10S-0.5-1 1/21/2019 0.32 5.8 140 0.6 0.27 38 12 16 6.4 0.019 <0.19 29 0.48 <0.15 <0.31 46 35
DG-AZ10 3.5-4 DG-AZ10S-3.5-4 1/21/2019 0.37 7.8 99 0.51 0.28 44 7.3 21 8.1 0.025 <0.23 27 1.6 <0.18 <0.43 51 42
DG-AZ2 0.5-1 DG-AZ2S-0.5-1 2/1/2019 4 210 77 <0.63 0.77 12 5.7 610 250 0.23 0.35 17 <0.58 <0.97 <0.52 39 110
DG-AZ2 3.5-4 DG-AZ2S-3.5-4 2/1/2019 2.1 130 62 0.38 0.23 80 17 55 56 4.3 <0.22 95 0.73 <0.18 <0.56 64 82
DG-AZ3 0.5-1 DG-AZ3S-0.5-1 2/1/2019 2.6 120 34 <0.10 0.17 8.3 9.4 89 64 0.071 <0.20 9.1 0.64 <0.16 <0.50 59 64
DG-AZ3 3.5-4 DG-AZ3S-3.5-4 2/1/2019 3.5 88 47 0.43 1 43 17 20 29 0.016 <0.24 34 4.9 <0.19 <0.46 68 1100
DG-N1 0.5-1 DG-N1S-0.5-1 12/18/2018 2.5 28 56 <0.095 0.89 21 9.6 120 180 0.37 1.4 26 0.89 0.27 1.4 65 300
DG-N1 3.5-4 DG-N1S-3.5-4 12/18/2018 8.2 39 110 0.25 0.3 320 24 21 5.8 9.4 0.43 330 1 <0.15 <0.42 67 54

DG-N10 0.5-1 DG-N10S-0.5-1 1/14/2019 17 18 120 0.99 1 27 11 3600 1700 2 2.4 59 3.1 0.37 <0.43 56 390
DG-N10 3.5-4 DG-N10S-3.5-4 1/14/2019 6 4.8 43 0.23 0.21 11 3.1 66 240 0.081 0.63 12 0.43 <0.11 <0.46 14 64
DG-N11 0.5-1 DG-N11S-0.5-1 12/20/2018 39 30 200 <0.31 2.1 36 12 1700 2900 0.13 <0.61 36 <1.4 1.3 0.44 25 1200
DG-N11 3.5-4 DG-N11S-3.5-4 12/20/2018 24 31 340 <0.20 0.79 42 10 230 6600 0.18 0.9 24 1.4 0.35 <1.4 20 900
DG-N12 0.5-1 DG-N12S-0.5-1 1/14/2019 3.4 89 80 0.25 0.43 14 13 140 470 0.11 0.48 12 1.1 <0.14 <0.87 79 250
DG-N12 3.5-4 DG-N12S-3.5-4 1/14/2019 1.3 26 29 0.36 <0.030 32 13 92 16 0.1 1.6 24 <0.36 <0.12 1.1 77 64
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-N12 (D) 3.5-4 DG-N12 (D)S-3.5-4 1/14/2019 1.8 13 25 0.68 0.13 37 15 53 22 0.087 2.7 28 0.77 <0.15 0.8 57 66
DG-N13 0.5-1 DG-N13S-0.5-1 1/10/2019 1.2 3.3 120 0.3 0.18 15 13 93 58 0.079 0.53 15 1.3 <0.17 <0.43 97 90

DG-N13 (D) 0.5-1 DG-N13 (D)S-0.5-1 1/10/2019 1.7 6.7 150 0.55 0.4 21 14 79 95 0.076 0.75 27 2.7 <0.19 <0.49 73 140
DG-N13 3.5-4 DG-N13S-3.5-4 1/10/2019 0.59 2.8 50 0.23 <0.044 130 25 35 7.9 0.16 0.79 120 1.4 <0.18 <0.56 74 57
DG-N13 7.5-8 DG-N13S-7.5-8 1/10/2019 <0.22 3.8 29 0.3 <0.032 50 8.1 5.2 2.3 <0.0024 0.39 21 <0.39 <0.13 <0.51 36 14
DG-N14 0.5-1 DG-N14S-0.5-1 1/14/2019 6.8 95 120 0.22 1.4 37 17 250 510 0.26 1.7 31 1.2 <0.16 <0.38 110 350
DG-N14 3.5-4 DG-N14S-3.5-4 1/14/2019 1.5 15 160 0.66 <0.034 58 14 31 7.9 0.12 <0.18 73 <0.42 <0.18 1.7 81 71
DG-N15 0.5-1 DG-N15S-0.5-1 12/21/2018 2.9 110 95 0.78 0.4 150 21 62 60 22 0.79 180 <0.50 <0.17 0.5 59 87
DG-N15 3.5-4 DG-N15S-3.5-4 12/21/2018 3.5 39 110 0.79 0.26 210 28 32 9.5 9 0.75 380 1.5 <0.11 <0.48 75 56
DG-N2 0.5-1 DG-N2S-0.5-1 12/13/2018 1.3 180 130 0.16 0.062 130 23 42 12 0.38 0.98 160 1.5 <0.16 <0.32 87 96
DG-N2 3.5-4 DG-N2S-3.5-4 12/13/2018 3.7 180 68 0.13 0.67 23 12 130 170 0.25 1.3 25 1.5 <0.17 <0.45 86 140
DG-N3 0.5-1 DG-N3S-0.5-1 12/13/2018 1.8 28 51 <0.086 0.63 13 7.4 120 160 0.14 0.25 10 <0.40 0.24 <0.48 69 150
DG-N3 3.5-4 DG-N3S-3.5-4 12/13/2018 4.5 17 480 0.49 1.5 82 11 220 940 12 0.23 110 <0.32 1.7 <0.38 38 660
DG-N4 0.5-1 DG-N4S-0.5-1 12/19/2018 4.6 250 82 <0.11 1 24 12 380 370 0.25 1.1 26 2.6 <0.17 <0.31 79 310
DG-N4 3.5-4 DG-N4S-3.5-4 12/19/2018 <0.26 84 18 <0.10 0.078 28 4.5 6.9 3.7 0.021 0.27 23 1.2 <0.16 <0.49 20 17
DG-N5 0.5-1 DG-N5S-0.5-1 1/8/2019 2.2 9.1 99 0.11 0.85 36 11 110 150 0.19 1.2 37 2.3 <0.13 <0.45 68 210

DG-N5 (D) 0.5-1 DG-N5 (D)S-0.5-1 1/8/2019 1.3 62 56 <0.073 0.24 12 13 130 66 0.13 0.55 9.9 1.4 0.13 0.83 96 130
DG-N5 (D) 0.5-1 DG-N5 (D)S-0.5-1 1/24/2019 2.4 15 120 0.35 0.63 44 9.4 91 15 0.49 <0.16 49 3 0.59 0.76 36 160

DG-N5 3.5-4 DG-N5S-3.5-4 1/8/2019 16 180 700 <0.23 1.1 41 8.9 760 1700 0.72 1 39 7 2.3 2.9 24 1600
DG-N6 0.5-1 DG-N6S-0.5-1 12/19/2018 5 19 79 0.13 6 55 10 1100 940 0.32 8.3 47 2.2 1 1.3 43 750
DG-N6 3.5-4 DG-N6S-3.5-4 12/19/2018 8.9 9 320 0.21 0.95 17 3.5 300 1600 0.55 1.6 13 1.8 2 <0.52 11 770
DG-N7 0.5-1 DG-N7S-0.5-1 12/18/2018 0.87 10 15 <0.12 <0.046 11 15 96 17 0.067 0.57 6.1 <0.56 <0.19 1.2 100 77
DG-N7 3.5-4 DG-N7S-3.5-4 12/18/2018 1.1 100 58 <0.083 0.58 15 15 120 290 0.072 0.17 15 <0.38 0.17 <0.54 100 200
DG-N8 0.5-1 DG-N8S-0.5-1 1/15/2019 11 140 1400 1.4 4.3 100 27 610 1300 0.42 6 170 3.7 0.77 <0.37 140 1700
DG-N8 3.5-4 DG-N8S-3.5-4 1/15/2019 2.5 11 100 1.7 0.23 43 20 110 35 0.047 1 36 1.8 <0.12 0.36 95 72

DG-N8 (D) 3.5-4 DG-N8 (D)S-3.5-4 1/15/2019 1.3 4.1 34 0.11 <0.029 17 12 75 16 0.035 <0.15 15 0.54 <0.12 0.44 89 51
DG-N9 0.5-1 DG-N9S-0.5-1 1/10/2019 1.5 32 49 <0.080 0.24 36 12 110 170 0.3 0.38 32 1.2 <0.12 <0.34 75 110
DG-N9 3.5-4 DG-N9S-3.5-4 1/10/2019 1.9 140 63 0.67 <0.036 48 16 54 26 0.18 0.2 38 2 <0.15 1.4 50 110
DG-O1 0.5-1 DG-O1S-0.5-1 12/13/2018 1.2 28 48 <0.10 0.2 8.2 11 130 150 0.11 <0.20 8.9 <0.47 0.25 0.61 91 100
DG-O1 3.5-4 DG-O1S-3.5-4 12/13/2018 2.2 3.7 140 0.25 0.086 120 18 30 4.7 0.66 1.6 160 <0.30 0.15 <0.45 57 49

DG-O10 0.5-1 DG-O10S-0.5-1 1/14/2019 2500 97 92 0.45 2 25 7.6 1800 17000 0.11 2.2 35 1.8 6.3 <0.29 22 600
DG-O10 (D) 0.5-1 DG-O10 (D)S-0.5-1 1/14/2019 4300 57 24 0.5 4.8 50 13 1300 14000 0.053 5.2 77 10 8.2 <1.5 12 2800

DG-O10 3.5-4 DG-O10S-3.5-4 1/14/2019 4.5 13 100 0.9 0.64 44 15 640 180 0.19 0.47 48 2.4 <0.13 <1.7 49 300
DG-O11 0.5-1 DG-O11S-0.5-1 1/10/2019 1.3 9.4 39 0.34 <0.031 32 14 53 68 0.049 0.21 46 1 <0.13 <0.39 84 71
DG-O11 3.5-4 DG-O11S-3.5-4 1/10/2019 12 59 140 <0.11 4.3 71 11 680 2000 0.39 1.1 61 4 0.17 1.4 68 570
DG-O12 0.5-1 DG-O12S-0.5-1 1/14/2019 8.4 25 100 0.24 1.1 36 11 150 730 0.24 1.1 46 0.73 <0.20 1.3 59 320
DG-O12 3.5-4 DG-O12S-3.5-4 1/14/2019 59 24 240 0.49 3.8 39 15 6800 3700 0.17 2.5 45 6.6 1.8 <0.58 65 1700
DG-O13 0.5-1 DG-O13S-0.5-1 12/21/2018 880 140 510 0.42 2.8 78 26 5900 19000 0.11 5.1 270 <1.6 4.2 <2.2 49 990
DG-O13 3.5-4 DG-O13S-3.5-4 12/21/2018 12 15 110 0.89 1.6 42 11 250 910 0.28 2 37 <0.56 <0.19 <1.5 69 350
DG-O14 0.5-1 DG-O14S-0.5-1 1/14/2019 0.35 2.4 54 <0.079 0.079 14 14 140 130 0.17 0.49 12 <0.36 <0.12 <0.54 100 88
DG-O14 3.5-4 DG-O14S-3.5-4 1/14/2019 2.1 8.5 130 0.8 <0.035 150 23 56 61 0.22 0.66 130 1.2 <0.14 1.2 63 140
DG-O15 0.5-1 DG-O15S-0.5-1 1/10/2019 2.4 75 170 0.37 0.044 210 29 34 11 17 0.53 300 1.5 <0.18 <0.41 81 62
DG-O15 3.5-4 DG-O15S-3.5-4 1/10/2019 0.44 4.6 84 0.22 0.056 73 8 15 20 0.26 0.67 36 0.62 <0.12 <0.51 38 77

DG-O15 (D) 3.5-4 DG-O15 (D)S-3.5-4 1/10/2019 <0.23 4.5 69 0.2 0.041 160 13 27 20 0.33 0.57 92 1.9 <0.14 <0.35 48 75
DG-O15 7.5-8 DG-O15S-7.5-8 1/10/2019 0.31 1.5 49 0.21 0.038 45 8.1 7.1 3.5 0.032 0.21 25 0.4 <0.11 <0.40 32 18
DG-O2 0.5-1 DG-O2S-0.5-1 12/13/2018 1.6 28 51 <0.094 0.44 19 13 160 72 0.077 1.4 12 2 <0.15 <0.30 140 130
DG-O2 3.5-4 DG-O2S-3.5-4 12/13/2018 0.9 100 110 0.08 <0.025 130 17 27 5.9 1.4 0.52 130 0.72 <0.10 <0.42 66 50
DG-O3 0.5-1 DG-O3S-0.5-1 12/18/2018 0.58 37 23 <0.089 0.35 8.1 11 89 14 0.061 0.41 5.6 0.72 <0.14 <0.29 79 72
DG-O3 3.5-4 DG-O3S-3.5-4 12/18/2018 4.5 39 55 0.15 0.23 190 14 20 6 4 0.4 170 1.6 0.2 <0.40 43 50
DG-O4 0.5-1 DG-O4S-0.5-1 12/19/2018 0.42 3.3 47 <0.12 0.29 7.3 7.5 110 29 0.09 0.32 2.9 1.2 <0.19 <0.52 100 86
DG-O4 3.5-4 DG-O4S-3.5-4 12/19/2018 0.74 48 32 <0.12 0.11 31 4.9 15 34 0.024 0.45 21 <0.55 <0.18 <0.55 23 43
DG-O5 0.5-1 DG-O5S-0.5-1 12/18/2018 0.72 94 110 <0.11 0.18 15 12 190 86 0.11 0.25 7.5 <0.52 0.19 <0.53 130 160
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-O5 3.5-4 DG-O5S-3.5-4 12/18/2018 2 410 110 0.26 <0.049 51 6.8 26 29 0.034 0.26 39 <0.59 <0.20 <0.50 32 65
DG-O6 0.5-1 DG-O6S-0.5-1 12/19/2018 1.3 2.8 54 0.17 0.67 18 11 130 55 0.098 1.6 12 1.7 <0.15 <0.57 84 160

DG-O6 (D) 0.5-1 DG-O6 (D)S-0.5-1 12/19/2018 1.8 3.6 56 <0.12 0.92 19 14 250 71 0.11 1.9 12 2 <0.18 <0.43 110 750
DG-O6 3.5-4 DG-O6S-3.5-4 12/19/2018 12 11 250 0.25 1.1 14 4.1 190 780 0.93 0.35 14 1.4 1.1 <0.51 19 740
DG-O7 0.5-1 DG-O7S-0.5-1 1/8/2019 <0.24 0.93 34 <0.096 <0.036 8.1 11 97 1.2 0.069 <0.19 3.9 0.6 <0.15 1.2 110 36
DG-O7 3.5-4 DG-O7S-3.5-4 1/8/2019 0.42 1.5 32 <0.083 <0.032 19 12 94 5.9 0.076 <0.16 11 0.64 <0.13 1.5 110 38
DG-O8 0.5-1 DG-O8S-0.5-1 1/29/2019 2.2 110 62 0.2 0.78 17 10 180 330 0.23 <0.25 19 0.64 <0.20 1.5 74 200
DG-O8 3.5-4 DG-O8S-3.5-4 1/29/2019 <0.24 1.3 41 <0.092 <0.035 44 6.2 5.7 2.8 0.011 <0.18 29 <0.43 <0.14 <0.56 34 17
DG-O9 0.5-1 DG-O9S-0.5-1 12/20/2018 0.44 1.1 34 <0.089 <0.034 7.3 12 100 27 0.067 <0.18 7 <0.41 <0.14 <0.41 83 49
DG-O9 3.5-4 DG-O9S-3.5-4 12/20/2018 2.8 15 61 0.8 <0.044 37 12 31 34 0.037 <0.23 27 <0.53 <0.18 <0.40 46 230
DG-P1 0.5-1 DG-P1S-0.5-1 11/21/2018 0.69 42 53 <0.11 0.1 23 10 81 59 0.07 <0.21 14 <0.50 0.6 <0.51 92 66
DG-P1 3.5-4 DG-P1S-3.5-4 11/21/2018 2.6 55 92 0.16 0.085 120 17 31 4.5 12 <0.26 140 <0.60 0.65 <0.48 70 49

DG-P1 (D) 3.5-4 DG-P1 (D)S-3.5-4 11/21/2018 2.9 56 100 0.12 0.069 130 17 27 7 19 <0.22 140 <0.52 0.65 <0.58 79 52
DG-P10 0.5-1 DG-P10S-0.5-1 1/14/2019 1 5.7 81 0.72 0.59 40 8 110 300 0.089 0.59 31 <0.47 <0.16 <0.50 72 130
DG-P10 3.5-4 DG-P10S-3.5-4 1/14/2019 1.8 2.1 78 0.27 0.1 46 8.5 7.9 11 0.13 0.47 37 1.3 <0.16 <0.46 47 43
DG-P11 0.5-1 DG-P11S-0.5-1 12/20/2018 1.6 1.3 48 <0.069 0.04 60 6.3 25 76 0.15 <0.14 63 <0.32 <0.11 <0.45 26 37
DG-P12 0.5-1 DG-P12S-0.5-1 1/14/2019 10 6 86 0.12 0.92 30 3.2 260 1600 0.16 0.54 17 1 0.13 <0.31 15 240
DG-P12 3.5-4 DG-P12S-3.5-4 1/14/2019 28 9.6 130 0.3 0.21 29 7.5 860 1000 0.29 1.7 67 1.5 <0.16 <0.30 94 140
DG-P13 0.5-1 DG-P13S-0.5-1 1/10/2019 1 1.4 37 0.17 0.26 18 11 110 150 0.038 0.52 7.4 1.6 <0.17 <0.45 110 110
DG-P13 3.5-4 DG-P13S-3.5-4 1/10/2019 3.6 16 72 0.84 2.3 32 18 300 790 0.053 1.2 47 2 <0.17 <0.48 41 330

DG-P13 (D) 3.5-4 DG-P13 (D)S-3.5-4 1/10/2019 3 15 53 0.87 0.72 37 16 150 200 0.079 1.1 46 2.5 <0.14 0.85 43 310
DG-P14 0.5-1 DG-P14S-0.5-1 1/14/2019 200 35 94 0.13 0.28 21 14 1200 3200 0.19 0.48 24 <0.53 0.6 <0.40 96 240
DG-P14 3.5-4 DG-P14S-3.5-4 1/14/2019 4.7 14 1100 1.4 0.62 140 19 220 920 3.4 1.7 130 <0.83 1 1.3 86 550

DG-P14 (D) 3.5-4 DG-P14 (D)S-3.5-4 1/14/2019 4 19 1500 1.9 0.63 110 19 300 2500 3 4.5 110 <1.0 0.48 0.93 120 610
DG-P15 0.5-1 DG-P15S-0.5-1 12/21/2018 2.4 12 71 0.84 0.68 32 15 220 250 0.35 0.77 40 <0.53 <0.18 <0.97 88 160
DG-P15 3.5-4 DG-P15S-3.5-4 12/21/2018 1.5 3.7 48 1.2 0.31 440 39 62 13 0.1 1.1 480 0.8 <0.19 <0.51 95 84
DG-P2 0.5-1 DG-P2S-0.5-1 12/13/2018 2 170 37 <0.093 0.13 8.3 13 130 46 0.088 0.65 6.7 0.56 <0.14 <0.54 140 90

DG-P2 (D) 0.5-1 DG-P2 (D)S-0.5-1 12/13/2018 2.8 260 45 <0.12 0.26 10 12 130 120 0.074 0.6 12 1.1 <0.19 <0.41 120 180
DG-P2 3.5-4 DG-P2S-3.5-4 12/13/2018 1.3 78 350 0.91 0.098 42 18 50 24 0.074 0.83 56 0.98 <0.20 <0.53 37 110
DG-P3 0.5-1 DG-P3S-0.5-1 12/13/2018 4 250 160 <0.10 2.3 25 7.1 120 380 0.51 0.35 31 0.66 0.46 <0.57 27 320
DG-P3 3.5-4 DG-P3S-3.5-4 12/13/2018 1.9 140 64 0.32 0.072 47 14 36 20 0.77 <0.18 66 <0.43 <0.15 0.6 52 61
DG-P4 0.5-1 DG-P4S-0.5-1 12/19/2018 6.8 630 220 <0.13 2.5 37 9.1 190 610 0.31 1 41 2.1 0.58 <0.42 41 500
DG-P4 3.5-4 DG-P4S-3.5-4 12/19/2018 0.98 68 46 0.25 0.32 42 6.1 20 21 0.033 0.4 34 1.3 <0.15 1.7 30 52
DG-P5 0.5-1 DG-P5S-0.5-1 1/8/2019 2.1 42 68 <0.092 1.1 24 14 180 190 0.12 1.3 20 2.9 0.26 <0.42 100 220
DG-P5 3.5-4 DG-P5S-3.5-4 1/8/2019 1.4 150 100 0.41 0.24 26 7.2 35 170 0.21 0.19 34 1.1 0.18 <0.41 26 120
DG-P6 0.5-1 DG-P6S-0.5-1 12/19/2018 7.1 21 450 0.17 1.3 20 7.7 300 750 0.25 0.53 21 0.85 2 0.67 55 630
DG-P6 3.5-4 DG-P6S-3.5-4 12/19/2018 28 19 940 0.55 3.1 30 7.7 540 2400 0.25 0.53 43 3.7 3.7 <0.45 27 1700
DG-P7 0.5-1 DG-P7S-0.5-1 12/18/2018 2.8 20 130 <0.10 7.3 38 9.6 870 1900 0.16 4.5 45 0.62 3.6 2.1 68 760
DG-P7 3.5-4 DG-P7S-3.5-4 12/18/2018 0.48 0.98 32 <0.12 0.12 13 12 130 13 0.051 0.28 5.2 <0.56 <0.19 <0.45 110 58
DG-P7 8.5-9 DG-P7S-8.5-9 12/18/2018 0.64 5.5 39 0.26 0.07 56 6.8 25 29 0.22 0.77 44 0.58 <0.17 <0.54 47 72
DG-P8 0.5-1 DG-P8S-0.5-1 12/18/2018 0.9 18 68 <0.13 0.59 18 12 160 490 0.068 0.35 10 <0.59 <0.20 <0.50 120 120
DG-P8 3.5-4 DG-P8S-3.5-4 12/18/2018 0.65 2.4 41 <0.079 <0.030 47 4.6 6.7 1.1 0.47 <0.16 35 <0.36 <0.12 <0.57 40 19
DG-P9 0.5-1 DG-P9S-0.5-1 11/21/2018 0.56 0.79 26 <0.13 0.12 11 13 94 6.4 0.038 <0.25 5.5 0.69 0.76 <0.35 110 45
DG-P9 3.5-4 DG-P9S-3.5-4 11/21/2018 5.4 19 33 1.1 0.57 28 13 41 64 0.19 0.39 38 <0.59 0.54 <0.56 45 520
DG-Q1 0.5-1 DG-Q1S-0.5-1 12/13/2018 1.7 79 87 <0.12 0.61 25 9.9 100 120 0.37 1.2 28 0.58 <0.19 <0.57 79 210
DG-Q1 3.5-4 DG-Q1S-3.5-4 12/13/2018 2.4 8.7 130 0.24 0.11 130 18 29 4.1 0.54 <0.15 160 <0.36 0.21 <0.55 67 52

DG-Q10 0.5-1 DG-Q10S-0.5-1 1/14/2019 <0.47 6.6 73 0.33 0.2 9.1 5.9 52 58 0.039 0.49 9.4 <0.85 <0.11 <0.35 41 49
DG-Q10 3.5-4 DG-Q10S-3.5-4 1/14/2019 1.3 2.3 110 0.83 0.085 83 22 9.4 4.9 0.054 0.55 45 0.74 <0.10 1.1 50 29
DG-Q11 0.5-1 DG-Q11S-0.5-1 1/10/2019 3.1 9.1 75 <0.081 0.18 21 13 170 420 0.14 0.51 17 1.5 <0.13 <0.29 84 140

DG-Q11 (D) 0.5-1 DG-Q11 (D)S-0.5-1 1/10/2019 4.2 7.5 55 <0.12 0.13 16 11 130 430 0.16 <0.23 13 1.2 <0.18 1.3 71 110
DG-Q11 3.5-4 DG-Q11S-3.5-4 1/10/2019 2.5 14 47 0.72 <0.045 37 18 77 48 0.093 <0.23 43 2.1 <0.18 1.1 47 98
DG-Q12 0.5-1 DG-Q12S-0.5-1 1/14/2019 3.4 6.2 23 0.15 0.35 17 4.7 180 380 0.28 0.69 27 0.52 <0.15 <0.52 21 77
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Table 2: Metals Concentrations in Soil
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Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date A

nt
im

on
y

A
rs

en
ic

B
ar

iu
m

B
er

yl
li

u
m

C
ad

m
iu

m

C
hr

om
iu

m

C
ob

al
t

C
op

pe
r

L
ea

d

M
er

cu
ry

M
ol

yb
de

n
um

N
ic

ke
l

S
el

en
iu

m

S
il

ve
r

T
ha

ll
iu

m

V
an

ad
iu

m

Z
in

c

1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-Q12 3.5-4 DG-Q12S-3.5-4 1/14/2019 0.55 2.7 25 0.28 <0.049 16 14 92 17 0.044 0.53 13 1.3 <0.20 <0.43 91 73
DG-Q13 0.5-1 DG-Q13S-0.5-1 12/21/2018 1.2 1.1 26 1.3 0.32 22 14 150 170 0.056 1.2 10 1.1 <0.12 <0.57 100 76
DG-Q13 3.5-4 DG-Q13S-3.5-4 12/21/2018 2.3 1.7 330 1.8 0.32 67 34 82 19 0.2 0.91 48 2.3 <0.14 <0.33 140 52
DG-Q14 0.5-1 DG-Q14S-0.5-1 1/14/2019 6.3 6.6 110 0.21 1.2 44 9.9 320 680 0.18 1.8 34 <0.56 <0.19 <0.39 66 400
DG-Q14 3.5-4 DG-Q14S-3.5-4 1/14/2019 0.8 2 88 0.36 <0.025 71 10 15 5 0.026 <0.13 36 <0.31 <0.10 <0.54 74 36
DG-Q15 0.5-1 DG-Q15S-0.5-1 1/11/2019 5.8 3.4 51 0.19 <0.039 9 13 330 3300 0.054 0.52 11 1.4 <0.16 1 82 84

DG-Q15 (D) 0.5-1 DG-Q15 (D)S-0.5-1 1/11/2019 3.2 4.1 79 0.15 <0.039 28 12 160 330 0.093 0.4 23 1.8 <0.16 1.4 68 91
DG-Q15 3.5-4 DG-Q15S-3.5-4 1/11/2019 6.8 11 450 0.64 0.5 57 11 170 270 0.12 1.1 41 2.7 <0.14 0.82 73 130
DG-Q15 7.5-8 DG-Q15S-7.5-8 1/11/2019 0.46 1.4 64 0.16 <0.030 39 2.7 4.5 4.4 0.0055 0.21 7.9 <0.36 <0.12 1 26 10
DG-Q16 0.5-1 DG-Q16S-0.5-1 1/14/2019 2.1 120 81 0.56 0.49 87 20 110 110 1.2 0.3 96 1.1 <0.15 0.51 75 150
DG-Q16 3.5-4 DG-Q16S-3.5-4 1/14/2019 2.7 4 110 0.36 <0.034 260 28 46 4.6 0.1 0.25 290 <0.41 <0.14 0.93 91 57
DG-Q2 0.5-1 DG-Q2S-0.5-1 12/13/2018 5.3 46 79 0.15 0.56 18 9.4 150 2200 0.21 0.9 33 1.5 <0.19 1.1 43 140
DG-Q2 3.5-4 DG-Q2S-3.5-4 12/13/2018 3.5 140 59 <0.12 <0.047 68 9.5 16 22 0.33 0.26 53 0.7 <0.19 <0.55 58 34
DG-Q3 0.5-1 DG-Q3S-0.5-1 12/18/2018 0.68 86 42 <0.080 0.23 7.6 11 85 30 0.046 0.39 4.6 0.53 <0.12 <0.55 81 50
DG-Q3 3.5-4 DG-Q3S-3.5-4 12/18/2018 1.6 2.5 23 0.17 0.18 45 7.9 6.2 2.6 0.013 0.34 32 0.72 <0.10 <0.36 39 23
DG-Q4 0.5-1 DG-Q4S-0.5-1 12/19/2018 0.99 16 61 <0.11 0.61 14 8.7 77 150 0.06 0.69 13 1.1 <0.18 <0.29 53 170
DG-Q4 3.5-4 DG-Q4S-3.5-4 12/19/2018 0.57 13 81 0.14 0.41 38 5.5 86 140 1.4 0.51 29 1.1 <0.18 <0.50 27 210

DG-Q4 (D) 3.5-4 DG-Q4 (D)S-3.5-4 12/19/2018 0.6 22 93 0.18 0.55 39 5.1 31 120 0.055 0.38 30 0.5 <0.15 <0.51 25 310
DG-Q5 0.5-1 DG-Q5S-0.5-1 12/18/2018 2.7 48 130 0.15 1.8 25 12 240 340 0.26 1.1 23 <0.50 0.67 <0.43 98 580
DG-Q5 3.5-4 DG-Q5S-3.5-4 12/18/2018 2.7 140 160 0.15 0.3 56 12 77 150 0.24 <0.23 74 <0.53 0.38 <0.48 37 170
DG-Q6 0.5-1 DG-Q6S-0.5-1 12/19/2018 1 2.7 67 <0.080 0.13 24 7.3 100 110 0.11 0.36 22 0.55 0.12 <0.51 64 89
DG-Q6 3.5-4 DG-Q6S-3.5-4 12/19/2018 26 47 1200 0.49 3.6 52 13 1400 4200 0.61 2.7 47 2.8 7.3 <0.36 37 2500
DG-Q7 0.5-1 DG-Q7S-0.5-1 1/8/2019 6.7 15 150 0.11 3.8 42 9.3 270 760 0.35 3.8 42 1.8 0.57 1.8 40 570
DG-Q7 3.5-4 DG-Q7S-3.5-4 1/8/2019 18 12 51 <0.12 1.7 17 4.5 210 940 0.27 0.39 13 2 0.42 0.59 27 900

DG-Q7 (D) 3.5-4 DG-Q7 (D)S-3.5-4 1/8/2019 8.6 11 130 0.092 2.4 49 8.6 210 390 0.26 3.2 66 1.6 0.39 <0.53 35 410
DG-Q8 0.5-1 DG-Q8S-0.5-1 1/15/2019 12 23 160 0.62 3.3 97 15 1000 780 0.23 9.5 85 7 <0.34 <0.36 71 780
DG-Q8 3.5-4 DG-Q8S-3.5-4 1/15/2019 2.6 4.8 67 0.44 0.27 20 9.2 97 150 0.16 0.55 18 0.5 <0.12 1.7 66 140
DG-Q9 0.5-1 DG-Q9S-0.5-1 12/20/2018 1.9 12 49 <0.066 0.52 22 7.7 97 280 0.52 0.19 20 <0.30 <0.10 0.44 53 130
DG-Q9 3.5-4 DG-Q9S-3.5-4 12/20/2018 36 380 86 0.35 1.1 95 13 620 1500 2.7 0.56 100 <0.38 0.53 <0.29 54 230
DG-R1 0.5-1 DG-R1S-0.5-1 12/17/2018 3.5 320 90 0.11 1.6 42 14 150 200 0.49 1.8 49 1.4 0.29 1.7 73 270
DG-R1 3.5-4 DG-R1S-3.5-4 12/17/2018 1.5 49 59 0.69 0.32 46 15 35 16 0.19 0.37 46 0.63 <0.20 <0.42 44 72

DG-R10 0.5-1 DG-R10S-0.5-1 1/29/2019 0.75 7.2 130 0.38 <0.10 95 15 26 45 0.053 <0.53 59 <1.3 0.51 <0.57 83 100
DG-R10 3.5-4 DG-R10S-3.5-4 1/29/2019 4.1 21 51 0.86 <0.039 28 16 33 36 0.052 0.34 29 <0.47 <0.16 <1.2 33 91
DG-R11 0.5-1 DG-R11S-0.5-1 12/20/2018 1 120 50 <0.12 <0.044 57 8.3 12 6.4 0.036 <0.23 29 0.63 <0.18 <0.45 59 23
DG-R11 3.5-4 DG-R11S-3.5-4 12/20/2018 1.8 41 51 0.48 0.048 27 15 44 50 0.045 0.25 33 <0.32 <0.11 <0.52 32 87
DG-R11 7.5-8 DG-R11S-7.5-8 12/20/2018 0.9 4.6 27 0.24 <0.033 49 8.4 23 6.1 0.048 0.57 45 0.49 <0.13 <0.31 37 50
DG-R12 0.5-1 DG-R12S-0.5-1 1/28/2019 7.5 6.7 78 0.11 1.2 37 11 630 1200 0.41 0.86 30 1.6 0.21 <0.38 62 450
DG-R12 3.5-4 DG-R12S-3.5-4 1/28/2019 0.52 2.2 200 0.26 0.29 60 21 32 9.7 0.19 <0.21 36 0.91 <0.17 <0.47 120 70
DG-R13 0.5-1 DG-R13S-0.5-1 1/28/2019 54 7.9 110 0.47 0.2 28 13 490 1100 0.066 1 37 <0.52 0.23 <0.48 49 130
DG-R13 3.5-4 DG-R13S-3.5-4 1/28/2019 0.93 1.1 170 0.11 <0.041 64 17 27 13 0.17 <0.21 28 0.71 <0.17 <0.50 130 44
DG-R14 0.5-1 DG-R14S-0.5-1 1/28/2019 <0.32 2 80 0.19 0.24 53 10 89 59 0.18 <0.25 69 <0.58 <0.20 0.85 30 50

DG-R14 (D) 0.5-1 DG-R14 (D)S-0.5-1 1/28/2019 <0.26 3.9 120 0.16 0.31 59 18 54 56 0.077 <0.20 68 <0.47 <0.16 <0.56 65 60
DG-R14 3.5-4 DG-R14S-3.5-4 1/28/2019 <0.29 1.4 74 0.15 0.29 50 8.3 38 44 0.12 <0.22 62 <0.52 <0.18 <0.46 22 53
DG-R15 0.5-1 DG-R15S-0.5-1 12/21/2018 9.9 4.1 240 <0.098 2.9 19 3.1 1300 960 0.15 0.6 18 <0.45 0.49 1.2 10 480
DG-R15 3.5-4 DG-R15S-3.5-4 12/21/2018 1.7 2.6 160 <0.13 1.2 14 2.7 90 610 0.18 0.4 9.5 <0.59 <0.20 <0.44 8.7 310
DG-R16 0.5-1 DG-R16S-0.5-1 1/28/2019 5.6 17 73 0.19 0.78 26 13 450 520 2.1 0.31 38 <0.57 <0.19 <0.57 85 190
DG-R16 3.5-4 DG-R16S-3.5-4 1/28/2019 1.6 56 86 0.47 0.21 140 16 42 40 9.3 <0.24 170 0.67 <0.19 1.7 54 55
DG-R16 19.5-20 DG-R16S-19.5-20 1/28/2019 0.97 0.98 74 0.15 0.13 52 8.6 9.9 3.5 0.022 <0.21 32 <0.49 <0.16 <0.54 46 23
DG-R2 0.5-1 DG-R2S-0.5-1 12/13/2018 5.7 210 110 <0.10 0.43 86 16 130 150 0.98 0.85 98 1.4 <0.16 0.78 80 160
DG-R2 3.5-4 DG-R2S-3.5-4 2/5/2019 1 1.8 20 0.076 <0.028 23 3.1 4 1.1 0.016 <0.15 21 0.35 <0.11 <0.45 19 11

DG-R2 (D) 3.5-4 DG-R2 (D)S-3.5-4 2/5/2019 0.93 1.8 23 0.081 <0.028 30 3.8 4.6 1.2 0.022 0.15 24 0.77 <0.11 0.4 24 12
DG-R3 0.5-1 DG-R3S-0.5-1 12/13/2018 0.87 82 40 <0.076 0.26 10 11 630 52 0.069 <0.15 7.5 <0.35 0.44 <0.33 89 140
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-R3 3.5-4 DG-R3S-3.5-4 12/13/2018 1.2 3.9 38 0.082 <0.028 58 6.1 9.3 1.4 0.023 <0.14 36 0.34 0.16 <0.34 44 22
DG-R4 0.5-1 DG-R4S-0.5-1 12/19/2018 1.7 22 57 <0.12 0.5 20 11 110 150 0.12 1.6 20 2.6 <0.19 <0.32 66 550
DG-R4 3.5-4 DG-R4S-3.5-4 12/19/2018 19 120 1000 0.67 1.4 37 11 1100 2300 0.31 4.9 50 <1.4 4.2 <0.54 38 1600
DG-R4 9.5-10 DG-R4S-9.5-10 12/19/2018 1.6 30 53 0.5 0.31 52 13 84 18 0.033 1.1 64 0.62 <0.19 1.9 56 180
DG-R5 0.5-1 DG-R5S-0.5-1 1/29/2019 1.2 53 99 <0.080 1 16 11 110 230 0.2 0.47 14 0.93 0.15 <0.56 78 310
DG-R5 3.5-4 DG-R5S-3.5-4 1/29/2019 2 170 75 0.095 0.63 28 8.1 65 370 0.077 0.18 43 0.54 0.32 <0.36 37 190

DG-R5 (D) 3.5-4 DG-R5 (D)S-3.5-4 1/29/2019 0.69 22 30 <0.097 0.21 7.3 7.9 96 53 0.089 <0.19 4.2 <0.45 0.15 <0.31 69 69
DG-R6 0.5-1 DG-R6S-0.5-1 12/19/2018 9.7 12 200 0.44 4 66 23 5400 790 0.66 5.4 65 0.79 1.9 <0.43 58 980
DG-R6 3.5-4 DG-R6S-3.5-4 12/19/2018 4.3 9.6 260 <0.13 0.71 32 7.7 240 630 0.14 <0.26 18 1 1.1 <0.49 47 600
DG-R7 0.5-1 DG-R7S-0.5-1 12/19/2018 1.8 6 120 0.32 0.86 27 7.2 97 140 0.11 1.1 28 1.2 <0.15 <0.58 39 150
DG-R7 3.5-4 DG-R7S-3.5-4 12/19/2018 21 38 400 0.5 2.7 39 10 790 4000 0.054 3.1 67 1.8 9.9 <0.43 23 1300
DG-R7 8-8.5 DG-R7S-8-8.5 12/19/2018 38 24 670 0.31 2.6 34 8.4 630 3800 0.15 3.6 33 2 3.8 <0.39 25 1900
DG-R8 0.5-1 DG-R8S-0.5-1 1/29/2019 <0.29 <0.30 34 0.29 <0.044 9.4 9.9 110 2.9 0.082 <0.22 4.6 <0.53 <0.18 0.98 84 37
DG-R8 3.5-4 DG-R8S-3.5-4 1/29/2019 0.36 1.6 29 0.16 <0.027 6.7 5.1 73 220 0.062 <0.14 2.7 <0.33 0.12 <0.51 51 99
DG-R9 0.5-1 DG-R9S-0.5-1 1/22/2019 2.1 41 44 <0.086 0.29 17 13 96 120 0.15 0.21 63 0.56 <0.13 <0.32 25 77
DG-R9 3.5-4 DG-R9S-3.5-4 1/22/2019 0.87 240 96 0.47 0.2 86 16 38 15 3.4 <0.26 120 <0.60 <0.20 <0.38 59 70
DG-S1 0.5-1 DG-S1S-0.5-1 12/13/2018 0.59 18 41 <0.10 <0.040 11 9.5 93 53 0.24 <0.21 15 <0.48 <0.16 <0.58 72 84
DG-S1 3.5-4 DG-S1S-3.5-4 12/13/2018 2.4 35 91 0.65 0.075 76 16 55 17 0.22 0.27 64 <0.51 <0.17 <0.47 47 82

DG-S10 0.5-1 DG-S10S-0.5-1 1/14/2019 0.57 5 12 0.093 0.12 8.9 1.6 32 110 0.031 1.1 9.5 0.59 <0.13 <0.49 5.4 27
DG-S10 3.5-4 DG-S10S-3.5-4 1/14/2019 4.2 8.5 68 0.12 1.3 24 4.8 340 820 0.21 1 30 <0.57 <0.19 <0.39 20 480
DG-S11 0.5-1 DG-S11S-0.5-1 1/10/2019 0.37 1.2 55 <0.086 <0.033 9.7 7.4 37 39 0.049 <0.17 3.1 <0.39 <0.13 <0.55 53 48
DG-S11 3.5-4 DG-S11S-3.5-4 1/10/2019 26 31 100 0.34 0.34 22 13 1600 1300 2.3 3.6 120 5.5 <0.29 1 75 130
DG-S12 0.5-1 DG-S12S-0.5-1 1/14/2019 <0.30 4.7 160 0.36 0.1 81 20 34 9.1 0.097 0.53 92 <0.55 <0.18 <0.82 87 53

DG-S12 (D) 0.5-1 DG-S12 (D)S-0.5-1 1/14/2019 <0.18 3.1 140 0.52 0.031 87 19 26 6.6 0.11 0.57 87 0.56 <0.11 <0.53 69 42
DG-S12 3.5-4 DG-S12S-3.5-4 1/14/2019 1.3 9.9 58 1.3 0.15 40 23 51 54 0.09 0.81 43 1.4 <0.12 <0.32 48 100
DG-S13 0.5-1 DG-S13S-0.5-1 12/21/2018 <0.27 3.6 65 0.29 0.29 66 17 35 58 0.066 0.62 62 <0.49 <0.16 <0.35 64 58
DG-S13 3.5-4 DG-S13S-3.5-4 12/21/2018 0.57 2.7 62 0.24 0.37 96 23 44 8.3 0.097 0.76 80 <0.41 <0.14 <0.47 98 83
DG-S14 0.5-1 DG-S14S-0.5-1 1/14/2019 8.9 5.4 250 <0.081 1.1 53 10 1100 1200 1.1 1.9 58 0.85 <0.13 <0.40 40 300
DG-S14 3.5-4 DG-S14S-3.5-4 1/14/2019 1.5 8.9 67 0.89 <0.044 43 19 37 58 0.028 0.38 40 0.62 <0.18 0.46 52 190
DG-S15 0.5-1 DG-S15S-0.5-1 1/11/2019 130 21 48 <0.11 0.18 23 13 120000 1100 0.47 0.63 210 1.5 2.4 <0.51 74 140
DG-S15 3.5-4 DG-S15S-3.5-4 1/11/2019 1.7 8 74 0.5 <0.039 74 17 53 37 0.15 <0.20 81 1.1 <0.16 0.57 54 93

DG-S15 (D) 3.5-4 DG-S15 (D)S-3.5-4 1/11/2019 2.4 8.6 65 0.52 <0.035 71 16 59 29 0.075 0.54 77 1 <0.14 <0.45 57 80
DG-S15 6-6.5 DG-S15S-6-6.5 1/11/2019 0.96 12 660 0.64 0.14 30 7.1 6400 190 0.68 1.4 27 0.72 3 0.64 48 110
DG-S16 0.5-1 DG-S16S-0.5-1 1/14/2019 23 18 120 0.43 1.2 83 24 2800 4700 14 1.8 110 1.6 0.3 0.62 77 430

DG-S16 (D) 0.5-1 DG-S16 (D)S-0.5-1 1/14/2019 19 19 180 0.42 1.3 74 21 1800 3400 2.5 2.1 110 1.2 <0.16 0.72 67 450
DG-S16 3.5-4 DG-S16S-3.5-4 1/14/2019 7.3 20 840 1.4 0.68 71 16 230 1200 2.4 3.6 46 1.8 0.57 0.63 91 620
DG-S17 0.5-1 DG-S17S-0.5-1 2/5/2019 5 570 84 0.21 0.45 71 14 87 140 2.1 <0.25 85 2.9 <0.19 1.1 59 120
DG-S17 3.5-4 DG-S17S-3.5-4 2/5/2019 1.7 52 48 0.69 <0.044 33 15 30 13 0.14 <0.23 31 1.9 <0.18 0.63 44 92
DG-S2 0.5-1 DG-S2S-0.5-1 12/13/2018 9.5 290 74 <0.10 0.5 18 9.2 260 390 0.16 1.1 20 1.4 0.51 0.69 53 150
DG-S2 3.5-4 DG-S2S-3.5-4 12/13/2018 <0.20 2.7 66 0.45 <0.030 65 8.9 10 4.2 0.037 0.37 44 1.1 <0.12 <0.45 49 24
DG-S3 0.5-1 DG-S3S-0.5-1 12/18/2018 10 210 58 <0.12 0.98 12 12 170 290 0.11 0.63 24 0.99 0.24 <0.35 78 170
DG-S3 3.5-4 DG-S3S-3.5-4 12/18/2018 3.2 48 73 0.44 0.37 86 20 36 82 3.3 0.43 130 1.2 <0.16 <0.53 64 76
DG-S4 0.5-1 DG-S4S-0.5-1 12/19/2018 1.9 8.2 58 <0.10 0.73 29 8.5 100 130 0.048 1.6 28 1.7 <0.16 <0.46 44 130
DG-S4 3.5-4 DG-S4S-3.5-4 12/19/2018 17 320 620 1 1.4 35 11 460 2000 0.31 8.4 39 <1.2 3.6 <0.45 41 1100
DG-S5 0.5-1 DG-S5S-0.5-1 12/18/2018 7.3 140 170 <0.13 4 33 15 230 4200 0.15 2 29 1.3 9.2 1.2 100 1100
DG-S5 3.5-4 DG-S5S-3.5-4 12/18/2018 1.1 140 54 0.17 0.2 26 3.9 19 81 0.043 0.14 21 <0.32 <0.11 <0.56 19 140
DG-S6 0.5-1 DG-S6S-0.5-1 12/19/2018 8.9 23 300 <0.27 15 88 22 580 660 0.25 7.8 93 1.7 1.5 <0.31 120 780
DG-S6 3.5-4 DG-S6S-3.5-4 12/19/2018 9.4 11 360 0.14 0.39 14 4.1 260 1500 0.19 0.33 15 0.99 2.3 <1.2 11 620
DG-S7 0.5-1 DG-S7S-0.5-1 1/8/2019 3.3 8.8 150 <0.075 0.98 31 10 160 200 0.26 1.6 27 2.8 0.22 0.8 57 280
DG-S7 3.5-4 DG-S7S-3.5-4 1/8/2019 22 26 1200 <0.20 2.2 75 9.1 2200 3600 0.23 0.7 40 5.9 4.6 0.33 23 3600
DG-S8 0.5-1 DG-S8S-0.5-1 1/29/2019 <0.27 0.51 32 0.23 <0.040 13 8.3 110 12 0.17 0.33 4.1 <0.48 <0.16 <0.91 75 36

DG-S8 (D) 0.5-1 DG-S8 (D)S-0.5-1 1/29/2019 <0.31 0.64 33 0.17 <0.046 12 8.2 120 15 0.11 <0.24 3.9 <0.56 <0.19 <0.46 70 38
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-S8 3.5-4 DG-S8S-3.5-4 1/29/2019 0.76 3.7 30 0.19 <0.034 7.2 13 91 33 0.059 0.18 4.9 0.65 0.2 <0.54 81 54
DG-S9 0.5-1 DG-S9S-0.5-1 12/20/2018 1.8 3.3 67 <0.10 0.4 15 11 92 98 0.064 0.28 13 <0.48 <0.16 <0.40 74 130
DG-S9 3.5-4 DG-S9S-3.5-4 12/20/2018 <0.26 1 42 <0.10 <0.039 7.4 10 140 4 0.043 <0.20 9.7 0.81 <0.16 <0.46 88 38
DG-S9 4.5-5 DG-S9S-4.5-5 12/20/2018 6.2 110 100 0.16 26 29 9.4 210 500 0.12 <0.24 36 <0.57 <0.19 <0.46 53 4500
DG-T1 0.5-1 DG-T1S-0.5-1 12/17/2018 2 100 73 0.13 0.84 29 12 84 140 0.54 0.85 43 0.73 0.17 <0.55 73 190
DG-T1 3.5-4 DG-T1S-3.5-4 12/17/2018 1.4 24 70 0.18 <0.030 76 12 24 2.8 0.45 <0.16 89 <0.37 <0.12 <0.43 48 42

DG-T1 (D) 3.5-4 DG-T1 (D)S-3.5-4 12/17/2018 3.5 27 110 0.28 0.33 100 18 28 6.3 0.59 0.45 130 0.43 <0.14 <0.36 70 57
DG-T10 0.5-1 DG-T10S-0.5-1 1/14/2019 0.52 32 61 0.21 <0.039 14 13 190 44 0.039 0.45 11 0.99 <0.16 <0.41 120 50
DG-T10 3.5-4 DG-T10S-3.5-4 1/14/2019 1.2 110 79 0.7 0.18 120 20 67 27 0.71 0.6 150 1.7 <0.10 <0.46 56 84
DG-T11 0.5-1 DG-T11S-0.5-1 12/21/2018 2.2 4.8 49 0.33 0.88 25 5.1 150 4600 0.3 0.86 17 <0.57 <0.19 <0.29 28 270
DG-T11 3.5-4 DG-T11S-3.5-4 12/21/2018 8.1 4.3 43 0.65 0.55 36 7.7 1000 550 0.37 0.64 24 <0.36 <0.12 <0.55 55 130
DG-T12 0.5-1 DG-T12S-0.5-1 1/14/2019 33 9.3 220 0.24 1.5 52 9.6 4600 1100 0.3 2.7 69 1.6 3.1 <0.35 53 550
DG-T12 3.5-4 DG-T12S-3.5-4 1/14/2019 1.2 8.1 160 0.47 0.45 95 15 150 91 2.5 0.85 130 <0.58 <0.20 <0.56 64 420
DG-T13 0.5-1 DG-T13S-0.5-1 1/10/2019 4.9 4.3 80 0.23 0.25 20 11 430 410 0.21 1.4 26 1.4 <0.11 <0.56 87 110

DG-T13 (D) 0.5-1 DG-T13 (D)S-0.5-1 1/10/2019 15 19 120 <0.30 1.3 60 25 1300 2500 0.56 6.8 130 <1.4 <0.47 <0.33 66 310
DG-T13 3.5-4 DG-T13S-3.5-4 1/10/2019 0.7 2.9 71 0.12 <0.034 71 7.9 12 6.3 0.2 0.18 50 1 <0.14 <1.3 46 25
DG-T14 0.5-1 DG-T14S-0.5-1 1/14/2019 2.5 3.8 110 0.22 0.67 200 25 64 210 0.25 0.39 400 0.48 <0.11 0.65 40 360
DG-T14 3.5-4 DG-T14S-3.5-4 1/14/2019 4.5 2.2 71 0.12 0.99 360 34 85 170 0.28 0.16 650 1.1 <0.12 0.49 38 160
DG-T15 0.5-1 DG-T15S-0.5-1 12/21/2018 2.6 0.36 45 0.38 0.29 380 33 25 61 2.4 0.42 530 <0.52 <0.18 0.75 38 48
DG-T15 3.5-4 DG-T15S-3.5-4 12/21/2018 1.7 <0.28 49 0.5 0.2 490 53 30 5.6 0.054 0.53 880 0.75 <0.17 <0.50 54 52
DG-T16 0.5-1 DG-T16S-0.5-1 1/24/2019 4.7 14 32 <0.12 0.65 35 8.9 140 280 0.15 0.39 24 1.1 <0.19 <0.48 44 63
DG-T16 3.5-4 DG-T16S-3.5-4 1/24/2019 0.34 0.9 35 <0.11 0.04 20 7.1 48 18 0.058 <0.21 11 <0.49 <0.16 <0.55 51 25
DG-T17 0.5-1 DG-T17S-0.5-1 1/28/2019 1.2 4.2 140 <0.49 0.57 27 5.9 55 110 0.073 <0.96 26 2.6 <0.75 <0.47 34 110
DG-T17 3.5-4 DG-T17S-3.5-4 1/28/2019 0.81 23 68 <0.13 0.39 13 9 120 95 0.091 0.37 11 1.2 <0.19 13 99 71
DG-T17 7-7.5 DG-T17S-7-7.5 1/28/2019 2.3 12 400 0.9 2.1 34 8.2 2300 3300 1.2 1.3 26 <0.53 2.4 39 52 1000

DG-T17 (D) 7-7.5 DG-T17 (D)S-7-7.5 1/28/2019 1.1 14 540 1.6 2.3 21 8.8 89 1600 0.86 1.1 23 <0.39 0.51 20 51 450
DG-T2 0.5-1 DG-T2S-0.5-1 2/5/2019 0.47 0.72 36 0.14 <0.042 45 5.3 5.6 3 0.16 <0.22 33 0.89 <0.17 <0.38 28 17
DG-T2 3.5-4 DG-T2S-3.5-4 12/13/2018 0.53 3.5 130 0.12 0.03 100 35 11 4.4 0.031 0.6 83 1.2 <0.10 0.74 70 28
DG-T3 0.5-1 DG-T3S-0.5-1 12/14/2018 3.6 120 71 <0.096 0.85 30 9.9 110 190 0.14 1.6 29 0.47 <0.15 <0.30 54 210
DG-T3 3.5-4 DG-T3S-3.5-4 12/14/2018 1.5 120 150 0.26 <0.032 86 22 99 44 1.8 1.2 130 1.2 <0.13 <0.43 71 73
DG-T4 0.5-1 DG-T4S-0.5-1 12/19/2018 5.5 15 64 0.37 1.6 30 11 1300 280 0.25 2 30 1.8 3.4 <0.37 76 370
DG-T4 3.5-4 DG-T4S-3.5-4 12/19/2018 2.6 16 120 0.68 0.18 56 54 46 280 0.09 1.4 45 1.5 <0.20 <0.53 60 170
DG-T5 0.5-1 DG-T5S-0.5-1 1/8/2019 0.68 20 41 <0.071 0.057 6.7 8.7 89 150 0.13 <0.14 3.8 0.77 0.45 <0.57 77 72
DG-T5 3.5-4 DG-T5S-3.5-4 1/8/2019 1.2 24 46 0.22 0.12 29 4.6 15 14 0.037 0.15 21 1 <0.11 <0.32 21 40
DG-T6 0.5-1 DG-T6S-0.5-1 12/19/2018 0.85 5.4 71 <0.10 0.15 22 9.1 110 77 0.1 0.48 22 <0.47 <0.16 <0.32 72 82
DG-T6 3.5-4 DG-T6S-3.5-4 12/19/2018 32 33 1600 0.61 5.7 46 7.7 900 4200 0.38 1.6 42 <1.2 8.4 <0.45 36 3700
DG-T7 3.5-4 DG-T7S-3.5-4 12/19/2018 2.7 6.5 220 0.17 0.57 21 6.3 86 420 0.14 0.72 21 <0.45 0.78 <1.2 34 390

DG-T7 (D) 3.5-4 DG-T7 (D)S-3.5-4 12/19/2018 2.7 7 250 <0.12 0.49 21 6.1 220 750 0.076 0.68 21 <0.55 0.29 <0.44 34 440
DG-T8 0.5-1 DG-T8S-0.5-1 1/15/2019 0.47 2.7 98 0.79 5.3 21 10 500 78 0.13 1 26 1.1 <0.11 <0.53 85 1400
DG-T8 3.5-4 DG-T8S-3.5-4 1/15/2019 13 28 200 0.82 0.53 31 17 470 990 0.23 2.3 69 4.1 0.42 0.39 94 670
DG-T9 0.5-1 DG-T9S-0.5-1 1/10/2019 <0.27 0.66 27 <0.11 0.12 8.6 12 110 20 0.054 0.22 4.4 0.78 <0.16 0.93 100 76
DG-T9 3.5-4 DG-T9S-3.5-4 1/10/2019 <0.28 <0.29 20 <0.11 <0.042 7.8 7.1 81 2.2 0.038 <0.22 2.3 <0.51 <0.17 1.4 74 20
DG-U1 0.5-1 DG-U1S-0.5-1 12/13/2018 2 97 98 0.12 0.041 76 12 48 28 1.2 <0.21 83 <0.49 0.22 1 41 71
DG-U1 3.5-4 DG-U1S-3.5-4 12/13/2018 2.5 34 130 0.51 0.037 110 21 38 6.4 0.46 <0.18 130 <0.43 <0.15 <0.47 66 71

DG-U10 0.5-1 DG-U10S-0.5-1 1/14/2019 2.4 2.3 43 0.19 0.25 17 14 220 170 0.075 1.1 13 2.2 <0.18 <0.42 110 130
DG-U10 3.5-4 DG-U10S-3.5-4 1/14/2019 30 32 150 0.31 0.76 27 10 1400 1500 0.15 1.5 62 2.1 0.5 <0.52 94 320
DG-U11 0.5-1 DG-U11S-0.5-1 1/10/2019 34 11 68 <0.10 0.2 17 8.8 150 840 0.12 <0.20 12 <0.46 <0.16 <0.44 65 120
DG-U11 3.5-4 DG-U11S-3.5-4 1/10/2019 1.6 8.7 130 0.61 0.46 35 11 34 94 0.16 <0.22 53 0.89 <0.17 1.3 39 290
DG-U12 0.5-1 DG-U12S-0.5-1 1/28/2019 1.7 3.3 31 <0.10 0.26 10 8.2 110 110 0.093 <0.20 10 0.72 <0.16 1.1 76 80
DG-U12 3.5-4 DG-U12S-3.5-4 1/28/2019 8.4 59 44 1.3 3.4 73 19 110 1700 6.3 1.2 58 3.7 <0.40 <0.46 31 790

DG-U12 (D) 3.5-4 DG-U12 (D)S-3.5-4 1/28/2019 12 13 74 1 3.7 210 15 68 20000 8.9 1.1 48 2.8 <0.19 <1.2 39 990
DG-U13 0.5-1 DG-U13S-0.5-1 12/21/2018 0.87 2.8 140 0.62 0.27 120 35 22 63 0.24 0.38 240 0.71 <0.13 <0.53 41 62
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-U13 3.5-4 DG-U13S-3.5-4 12/21/2018 1.4 <0.20 39 0.72 0.14 1200 98 22 3.4 0.056 0.8 1700 2.2 <0.12 <0.37 45 31
DG-U14 0.5-1 DG-U14S-0.5-1 1/24/2019 0.57 2.4 28 0.21 0.062 18 6.5 19 21 0.045 <0.21 20 0.6 <0.17 <0.34 39 36
DG-U14 3.5-4 DG-U14S-3.5-4 1/24/2019 0.42 1.3 35 0.13 0.063 54 7.8 8.2 2.3 0.032 <0.23 22 <0.53 <0.18 <0.48 61 21

DG-U14 (D) 3.5-4 DG-U14 (D)S-3.5-4 1/24/2019 1.4 1.5 36 <0.079 0.29 51 6.5 8.4 1.6 0.021 <0.16 17 <0.36 0.15 <0.51 55 18
DG-U15 3.5-4 DG-U15S-3.5-4 1/28/2019 1.1 2.6 27 <0.12 0.17 14 12 100 24 0.058 <0.23 8.4 <0.54 <0.18 <0.35 84 54
DG-U15 8.5-9 DG-U15S-8.5-9 1/28/2019 1.6 7.1 55 0.43 0.18 28 13 26 8.1 0.11 <0.23 28 2.1 <0.18 34 37 47
DG-U16 0.5-1 DG-U16S-0.5-1 1/24/2019 1.4 2.6 32 0.21 0.24 12 13 150 120 0.092 <0.21 10 0.81 <0.17 14 95 71
DG-U16 3.5-4 DG-U16S-3.5-4 1/24/2019 0.41 0.73 65 0.21 0.2 67 17 17 6.3 0.05 <0.15 27 <0.36 <0.12 <0.48 120 49
DG-U17 0.5-1 DG-U17S-0.5-1 1/24/2019 4.8 11 190 0.22 1.2 35 6.7 69 4900 0.3 1 27 2 <0.19 <0.35 48 200
DG-U17 0.5-1 DG-U17S-0.5-1 1/28/2019 1.1 3.5 63 0.2 0.42 14 5.2 72 160 0.24 0.83 16 <0.45 <0.15 <0.54 35 280
DG-U17 3.5-4 DG-U17S-3.5-4 1/24/2019 4.6 4.4 150 0.5 0.45 180 24 41 13 18 0.3 210 1.9 <0.12 <0.43 79 65
DG-U18 0.5-1 DG-U18S-0.5-1 1/24/2019 1.6 38 78 0.44 0.73 60 12 52 130 0.32 0.56 56 0.65 <0.15 <0.35 59 150
DG-U18 3.5-4 DG-U18S-3.5-4 1/24/2019 1.9 98 72 0.45 0.42 68 14 32 35 0.43 <0.20 53 0.98 <0.15 <0.44 54 130
DG-U2 0.5-1 DG-U2S-0.5-1 12/13/2018 28 17 110 <0.13 1.2 35 11 190 2200 0.56 3.7 51 1.3 <0.20 <0.44 58 240
DG-U2 3.5-4 DG-U2S-3.5-4 2/5/2019 3.2 4.4 120 0.45 <0.031 120 18 28 4.8 10 <0.16 180 1.5 <0.13 <0.57 60 49
DG-U3 0.5-1 DG-U3S-0.5-1 12/18/2018 3 200 99 0.17 2 25 11 200 1600 0.3 1.4 31 1.2 0.58 0.62 60 420
DG-U3 3.5-4 DG-U3S-3.5-4 12/18/2018 1.2 65 36 0.92 0.3 32 15 49 12 0.11 0.61 40 0.6 <0.12 <0.53 35 90

DG-U3 (D) 3.5-4 DG-U3 (D)S-3.5-4 12/18/2018 3.3 84 64 0.46 0.35 79 19 34 25 0.47 0.59 100 <0.50 <0.17 <0.33 53 69
DG-U4 0.5-1 DG-U4S-0.5-1 12/18/2018 5.2 37 180 <0.098 2.7 37 11 170 320 0.4 4 130 0.83 0.45 <0.48 75 510

DG-U4 (D) 0.5-1 DG-U4 (D)S-0.5-1 12/18/2018 4 120 160 <0.13 2.8 43 12 280 470 0.51 3.1 42 1.1 0.37 <0.44 83 730
DG-U4 3.5-4 DG-U4S-3.5-4 12/18/2018 <0.33 35 36 0.14 0.066 12 9.2 47 5 0.034 0.39 11 0.85 <0.20 <0.56 54 38
DG-U5 0.5-1 DG-U5S-0.5-1 12/18/2018 3.5 40 120 <0.092 2.5 39 12 230 430 0.16 4.1 25 0.97 0.37 <0.57 91 500
DG-U5 3.5-4 DG-U5S-3.5-4 12/18/2018 3 87 110 0.16 0.36 31 5.1 34 210 0.055 0.21 23 <0.46 0.17 <0.41 27 330
DG-U6 0.5-1 DG-U6S-0.5-1 12/19/2018 1.1 2.6 53 <0.094 0.22 17 8.7 140 400 0.049 0.31 8.3 0.55 0.19 <0.45 66 93
DG-U6 3.5-4 DG-U6S-3.5-4 12/19/2018 40 60 2000 0.3 5.1 49 18 780 6700 0.66 3 87 <2.2 3.4 <0.42 23 2200
DG-U7 0.5-1 DG-U7S-0.5-1 1/8/2019 0.75 5.1 72 <0.096 0.94 19 8.8 110 69 0.073 <0.19 27 1 <0.15 2.2 69 490
DG-U7 3.5-4 DG-U7S-3.5-4 1/8/2019 12 18 930 <0.20 2.8 33 8.9 810 2600 0.42 0.55 40 4.8 6.7 0.66 40 1800
DG-U8 0.5-1 DG-U8S-0.5-1 1/15/2019 1.4 1.7 53 0.79 0.29 12 12 120 58 0.12 0.76 7.9 1.5 <0.12 1 99 110
DG-U8 3.5-4 DG-U8S-3.5-4 1/15/2019 20 27 1500 0.76 5.3 78 7.7 1600 5300 0.49 2.5 86 4.7 8.6 0.86 32 4200
DG-U9 0.5-1 DG-U9S-0.5-1 12/20/2018 5.4 9.3 110 0.26 1.9 57 11 350 510 0.24 2.3 27 <0.53 <0.18 <0.80 72 740
DG-U9 3.5-4 DG-U9S-3.5-4 12/20/2018 13 8.9 440 0.38 2.5 23 10 460 1400 0.38 1.7 21 <0.95 0.34 <0.51 67 720

DG-U9 (D) 3.5-4 DG-U9 (D)S-3.5-4 12/20/2018 10 10 430 <0.10 1.7 22 11 450 1300 0.27 0.3 43 0.72 0.75 <0.92 69 930
DG-V1 0.5-1 DG-V1S-0.5-1 12/17/2018 2.1 200 67 <0.084 0.39 74 15 61 51 1.9 0.17 80 <0.39 <0.13 <0.45 67 99
DG-V1 3.5-4 DG-V1S-3.5-4 12/17/2018 1.7 18 75 0.27 <0.038 120 18 26 3.5 0.31 <0.20 140 <0.46 <0.16 <0.37 52 51

DG-V10 0.5-1 DG-V10S-0.5-1 1/14/2019 1 3 58 0.22 0.52 16 11 170 93 0.1 1.4 11 1.5 <0.17 <0.45 110 190
DG-V10 3.5-4 DG-V10S-3.5-4 1/14/2019 12 22 84 0.36 0.6 22 13 590 950 0.17 3.3 94 3.7 <0.28 <0.48 74 170
DG-V11 0.5-1 DG-V11S-0.5-1 12/21/2018 1.9 29 70 1.1 0.31 16 8.9 120 180 0.11 0.42 11 <0.34 <0.11 <0.81 85 94
DG-V11 3.5-4 DG-V11S-3.5-4 12/21/2018 10 15 570 1.1 1.3 54 8.9 210 1800 0.056 1.2 37 <0.35 2.2 <0.33 48 780
DG-V12 0.5-1 DG-V12S-0.5-1 1/28/2019 1 1.5 30 <0.12 0.15 10 11 110 63 0.076 <0.23 10 2.2 <0.18 <0.34 72 55
DG-V12 3.5-4 DG-V12S-3.5-4 1/28/2019 <0.30 5.2 70 0.33 0.12 54 15 30 7.4 0.031 <0.23 33 1.1 <0.18 <0.52 52 47
DG-V13 0.5-1 DG-V13S-0.5-1 1/10/2019 4.2 7.1 66 0.25 0.36 36 8.7 120 360 0.097 0.76 33 0.59 <0.16 <0.53 64 230
DG-V13 3.5-4 DG-V13S-3.5-4 1/10/2019 2.4 5.4 63 0.24 0.37 43 7.7 120 280 0.086 0.67 36 0.89 0.42 <0.47 64 120
DG-V13 7.5-8 DG-V13S-7.5-8 1/10/2019 1.8 6.2 100 0.66 <0.041 59 14 28 9.3 0.059 0.53 39 1.1 <0.17 <0.40 59 59
DG-V14 0.5-1 DG-V14S-0.5-1 1/23/2019 <5.0 3.9 45 <0.25 0.51 20 9.9 120 390 0.2 <1.0 35 <1.7 <0.89 <0.48 77 190
DG-V14 3.5-4 DG-V14S-3.5-4 1/23/2019 <5.0 7.2 49 0.56 <0.25 38 10 42 6.4 0.027 <0.99 31 <1.7 <0.88 <5.0 56 47
DG-V15 0.5-1 DG-V15S-0.5-1 1/23/2019 5.4 11 120 0.28 1.1 38 11 270 1800 0.037 1.1 77 <1.7 <0.89 <5.0 78 540
DG-V15 3.5-4 DG-V15S-3.5-4 1/23/2019 <5.0 1.6 65 0.63 0.32 87 24 31 2.7 0.031 <0.99 39 <1.7 <0.88 <5.0 170 52
DG-V16 0.5-1 DG-V16S-0.5-1 1/24/2019 1.4 1.5 35 0.27 0.29 12 8.9 110 71 0.086 0.29 12 <0.55 <0.19 <5.0 74 56
DG-V17 0.5-1 DG-V17S-0.5-1 1/28/2019 4.6 11 89 <0.11 2.9 24 12 140 640 0.1 0.23 26 3.2 <0.17 <0.53 77 2300
DG-V17 3.5-4 DG-V17S-3.5-4 1/28/2019 1.9 3.3 64 <0.13 0.27 33 18 47 14 0.028 <0.26 21 1.2 <0.20 30 81 62

DG-V17 (D) 3.5-4 DG-V17 (D)S-3.5-4 1/28/2019 1.5 4.8 70 0.16 0.29 37 17 49 34 0.048 <0.21 24 1.2 <0.17 32 69 120
DG-V17 9.5-10 DG-V17S-9.5-10 1/28/2019 6.7 13 460 0.49 2 37 11 440 4900 1 1.5 39 2.4 2.9 27 50 2100
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-V18 0.5-1 DG-V18S-0.5-1 1/24/2019 0.38 2.4 52 <0.078 0.16 9.7 5.6 29 22 0.073 <0.15 15 0.59 <0.12 19 39 40
DG-V18 3.5-4 DG-V18S-3.5-4 1/24/2019 0.55 34 33 0.075 0.087 8.7 9.5 97 1.2 0.049 <0.14 2.8 <0.33 <0.11 <0.35 92 32

DG-V2 (D) 0.5-1 DG-V2 (D)S-0.5-1 12/13/2018 3 16 70 0.15 0.61 23 11 120 180 0.17 1.5 33 1.3 <0.19 <0.32 72 150
DG-V2 3.5-4 DG-V2S-3.5-4 12/13/2018 1.9 58 41 0.67 0.16 32 19 39 17 0.21 0.77 40 1.2 <0.19 <0.55 39 87
DG-V2 3.5-4 DG-V2S-3.5-4 2/5/2019 3.8 16 70 0.29 0.12 190 16 27 8.2 5.1 <0.20 170 0.94 <0.16 <0.56 63 120
DG-V3 0.5-1 DG-V3S-0.5-1 12/14/2018 3.8 330 79 0.32 0.7 29 13 210 280 0.11 0.97 25 1.9 <0.18 24 91 240
DG-V3 3.5-4 DG-V3S-3.5-4 12/14/2018 2.3 140 49 0.88 0.14 34 22 47 18 0.091 1.1 41 1.3 <0.13 <0.51 42 92
DG-V4 0.5-1 DG-V4S-0.5-1 12/18/2018 1.1 69 53 <0.099 <0.038 14 8.6 87 40 0.14 0.23 23 0.97 <0.15 <0.36 55 54
DG-V4 3.5-4 DG-V4S-3.5-4 12/18/2018 1.6 130 150 0.24 <0.047 43 10 28 22 0.085 0.26 96 <0.57 <0.19 <0.44 31 64
DG-V5 0.5-1 DG-V5S-0.5-1 1/8/2019 3.4 98 100 0.15 1.2 22 13 140 580 0.16 0.91 35 2.5 1.3 <0.55 62 320
DG-V5 3.5-4 DG-V5S-3.5-4 1/8/2019 4.2 120 88 0.18 0.058 56 7.1 28 86 0.029 <0.14 37 1.1 0.12 0.4 42 110
DG-V5 7.5-8 DG-V5S-7.5-8 1/8/2019 2.1 12 97 0.6 <0.047 42 10 41 5.9 0.023 <0.24 36 2 <0.19 <0.32 53 56
DG-V6 0.5-1 DG-V6S-0.5-1 12/19/2018 3.5 8.3 110 <0.098 1.1 28 8.9 140 350 0.27 1.1 43 0.82 0.21 <0.55 37 250
DG-V6 3.5-4 DG-V6S-3.5-4 12/19/2018 2.5 9.3 200 0.74 0.47 35 10 140 270 1.6 <0.19 37 0.76 0.92 <0.44 37 460

DG-V6 (D) 3.5-4 DG-V6 (D)S-3.5-4 12/19/2018 2.2 9.5 210 0.79 0.81 34 13 130 320 1.1 <0.26 38 0.97 0.34 <0.43 38 430
DG-V7 0.5-1 DG-V7S-0.5-1 12/19/2018 9.4 11 77 0.42 <0.090 42 13 130 810 0.12 3.3 37 <1.1 0.5 <0.58 52 220
DG-V7 3.5-4 DG-V7S-3.5-4 12/19/2018 5.3 6.6 240 0.087 0.67 23 6 220 680 0.075 1.1 26 <0.38 0.55 <1.1 31 480
DG-V8 0.5-1 DG-V8S-0.5-1 1/15/2019 46 31 1600 0.97 2.9 42 14 510 5500 0.77 4.1 42 6 12 <0.36 29 1600
DG-V8 3.5-4 DG-V8S-3.5-4 1/15/2019 4.7 12 310 0.99 1.2 59 9.9 120 770 0.31 1.5 40 2.4 0.8 2.1 53 640
DG-V9 0.5-1 DG-V9S-0.5-1 1/10/2019 <0.21 <0.21 43 <0.082 0.091 7.2 9.4 91 14 0.075 0.28 3.3 0.54 <0.13 <0.48 70 41
DG-V9 3.5-4 DG-V9S-3.5-4 1/10/2019 6.7 5.5 420 0.1 1.7 12 3.2 430 2400 0.53 0.2 54 1.7 1.8 1.3 8.6 1600
DG-V9 7.5-8 DG-V9S-7.5-8 1/10/2019 0.79 7.5 120 0.52 <0.025 41 13 34 14 0.063 0.14 29 1.3 <0.10 0.63 48 53
DG-W1 0.5-1 DG-W1S-0.5-1 12/13/2018 3.4 330 140 0.15 0.45 85 16 94 110 3.1 <0.23 120 <0.55 0.29 0.34 78 120
DG-W1 3.5-4 DG-W1S-3.5-4 12/13/2018 2.7 15 120 0.2 <0.043 95 14 27 3.4 0.51 <0.22 110 <0.52 <0.17 <0.53 62 49
DG-W1 9-10 DG-W1S-9-10 12/13/2018 1.5 49 46 0.78 <0.033 37 16 42 9.4 0.057 0.17 40 <0.40 <0.13 <0.50 45 92

DG-W10 0.5-1 DG-W10S-0.5-1 1/29/2019 12 5.5 760 <0.46 4.4 54 35 700 1300 0.26 1.2 30 <2.1 2 <0.39 280 980
DG-W10 3.5-4 DG-W10S-3.5-4 1/29/2019 77 25 1000 <0.26 5.5 41 8.6 880 5600 2.3 0.85 54 2.2 12 <0.41 22 2800

DG-W10 (D) 3.5-4 DG-W10 (D)S-3.5-4 1/29/2019 30 17 1300 0.38 7.2 77 8.8 510 3100 1.9 1.1 51 6.1 13 <1.2 28 2100
DG-W11 0.5-1 DG-W11S-0.5-1 1/29/2019 10 50 29 <0.10 0.21 11 5 91 360 0.091 0.6 20 0.55 <0.16 <1.3 29 60
DG-W11 3.5-4 DG-W11S-3.5-4 1/29/2019 0.32 100 42 0.11 <0.033 46 7.2 5.4 1.7 <0.0023 <0.17 37 0.53 <0.13 <0.46 35 19

DG-W11 (D) 3.5-4 DG-W11 (D)S-3.5-4 1/29/2019 2.6 89 38 <0.11 0.11 50 5.9 7.2 5.3 0.0049 <0.21 37 0.57 <0.17 <0.38 29 21
DG-W12 0.5-1 DG-W12S-0.5-1 1/28/2019 1.9 2.3 33 <0.13 0.12 23 6.3 94 87 0.044 <0.26 12 <0.60 <0.20 <0.48 58 38
DG-W12 3.5-4 DG-W12S-3.5-4 1/28/2019 <0.29 7.5 600 0.71 0.14 17 19 20 19 0.062 <0.22 38 1.2 <0.18 <0.58 27 63
DG-W13 0.5-1 DG-W13S-0.5-1 11/21/2018 1.4 1.4 30 <0.12 0.17 16 13 130 66 0.07 <0.24 12 <0.57 0.7 <0.50 120 75
DG-W13 0.5-1 DG-W13S-0.5-1 1/31/2019 2 8.6 74 0.28 0.34 19 9.4 110 140 0.11 <0.24 22 <0.56 <0.19 <0.55 73 96
DG-W13 3.5-4 DG-W13S-3.5-4 11/21/2018 2.1 7.6 63 0.36 0.13 36 16 67 17 0.066 0.32 31 <0.55 0.72 <0.54 41 66
DG-W13 3.5-4 DG-W13S-3.5-4 1/31/2019 0.85 2.1 110 0.59 0.21 99 16 27 5.5 0.83 <0.18 130 <0.43 <0.15 <0.53 64 52
DG-W13 7.5-8 DG-W13S-7.5-8 1/31/2019 1.9 8.7 63 0.8 0.27 51 15 45 21 0.63 <0.20 52 1.3 <0.16 <0.42 44 96
DG-W14 0.5-1 DG-W14S-0.5-1 1/23/2019 <5.0 7.6 95 <0.25 2.7 36 7.3 170 420 0.56 2.4 30 <1.7 <0.88 <0.45 34 490
DG-W14 3.5-4 DG-W14S-3.5-4 1/23/2019 <5.0 6.2 56 0.4 <0.25 31 11 99 58 0.022 <1.0 74 <1.7 <0.89 <5.0 75 50
DG-W14 9.5-10 DG-W14S-9.5-10 1/23/2019 <5.0 14 29 0.35 0.44 40 11 37 18 0.079 1.1 51 <1.7 <0.89 <5.0 41 69
DG-W15 0.5-1 DG-W15S-0.5-1 1/28/2019 1.7 1.9 83 <0.12 0.21 26 10 37 23 0.25 <0.24 28 <0.57 <0.19 <5.0 57 58

DG-W15 (D) 0.5-1 DG-W15 (D)S-0.5-1 1/28/2019 1.2 5.6 85 0.11 0.061 30 11 36 13 0.0083 <0.22 40 <0.53 <0.18 22 58 53
DG-W15 3.5-4 DG-W15S-3.5-4 1/28/2019 1.2 3.9 57 0.14 0.13 13 4.3 80 110 0.047 <0.24 19 <0.57 0.2 <0.51 30 45
DG-W17 0.5-1 DG-W17S-0.5-1 1/24/2019 2.9 9.9 280 0.38 1.1 33 10 130 190 1.8 0.76 32 1.1 0.54 0.93 40 230
DG-W17 3.5-4 DG-W17S-3.5-4 1/24/2019 <0.26 0.71 16 0.15 0.11 11 10 59 8.4 0.092 <0.20 14 0.48 <0.16 <0.57 68 41

DG-W17 (D) 3.5-4 DG-W17 (D)S-3.5-4 1/24/2019 1.1 0.52 17 <0.096 0.5 10 17 110 2.3 0.19 <0.19 12 0.47 0.15 <0.45 96 52
DG-W18 0.5-1 DG-W18S-0.5-1 1/24/2019 1 4.8 65 <0.11 0.52 21 10 79 140 0.087 0.74 26 <0.49 0.21 1.4 64 88

DG-W18 (D) 0.5-1 DG-W18 (D)S-0.5-1 1/24/2019 0.73 2.9 64 <0.11 0.57 32 6.6 44 63 0.33 0.79 39 <0.50 <0.17 1 48 91
DG-W18 3.5-4 DG-W18S-3.5-4 1/24/2019 0.85 0.54 11 <0.13 0.43 14 17 120 4.4 0.025 <0.25 7 <0.59 0.23 0.89 110 55
DG-W2 0.5-1 DG-W2S-0.5-1 12/14/2018 6.6 33 96 <0.12 2.7 48 12 310 360 0.49 4.6 57 1.2 0.8 1.6 38 400
DG-W2 3.5-4 DG-W2S-3.5-4 12/14/2018 2.3 29 120 0.34 <0.038 97 20 48 17 0.49 <0.20 140 <0.46 0.43 <0.55 51 65
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-W2 8.5-9 DG-W2S-8.5-9 12/14/2018 3.1 41 51 0.71 0.12 31 19 44 8.9 0.049 0.47 41 0.55 0.29 <0.44 35 74
DG-W3 0.5-1 DG-W3S-0.5-1 12/18/2018 3.7 140 34 <0.090 0.46 12 12 99 120 0.078 0.5 12 0.77 0.31 <0.50 66 92
DG-W3 3.5-4 DG-W3S-3.5-4 12/18/2018 1.6 140 86 0.99 0.44 30 32 55 21 0.12 0.89 48 0.73 <0.18 <0.40 37 97
DG-W4 0.5-1 DG-W4S-0.5-1 12/18/2018 0.3 34 32 <0.071 <0.027 7.1 7.1 65 3.9 0.059 <0.14 6.7 <0.33 <0.11 0.79 49 28
DG-W4 3.5-4 DG-W4S-3.5-4 12/18/2018 1.3 37 23 0.13 0.21 33 3.7 33 14 0.16 <0.22 22 1 <0.17 <0.32 26 77
DG-W5 0.5-1 DG-W5S-0.5-1 12/18/2018 1 16 45 <0.075 0.56 15 14 160 140 0.34 0.61 11 0.76 0.28 <0.50 110 280

DG-W5 (D) 0.5-1 DG-W5 (D)S-0.5-1 12/18/2018 1.4 20 66 <0.093 0.69 16 14 190 140 0.091 0.83 15 0.72 0.4 <0.34 110 200
DG-W5 3.5-4 DG-W5S-3.5-4 12/18/2018 3.5 400 240 0.26 2.4 56 7.7 45 7200 0.66 <0.23 24 <0.55 0.46 <0.41 36 780
DG-W5 8.5-9 DG-W5S-8.5-9 12/18/2018 1.2 18 68 0.54 <0.047 39 18 31 9.9 0.054 0.43 39 <0.57 <0.19 <0.53 44 69
DG-W6 0.5-1 DG-W6S-0.5-1 12/20/2018 2 9.2 59 <0.066 0.53 16 4.8 74 83 0.21 0.47 13 0.66 <0.10 <0.55 34 110
DG-W6 3.5-4 DG-W6S-3.5-4 12/20/2018 32 18 910 0.43 1.5 27 6.7 770 4000 1.4 0.52 24 1.4 4.1 <0.30 19 1300
DG-W7 0.5-1 DG-W7S-0.5-1 1/29/2019 0.48 2.7 62 0.086 0.44 14 6.9 68 56 0.096 0.47 22 0.37 <0.12 <1.1 42 98
DG-W7 3.5-4 DG-W7S-3.5-4 1/29/2019 65 30 1300 <0.21 3.5 70 15 1100 4900 0.52 1.5 72 2.1 7 <0.34 35 2200
DG-W8 0.5-1 DG-W8S-0.5-1 1/29/2019 17 7.6 690 0.16 0.99 22 5.9 150 740 0.24 0.28 23 <0.58 1.6 0.96 28 700
DG-W8 3.5-4 DG-W8S-3.5-4 1/29/2019 19 11 1200 0.67 1.5 28 4.7 500 2800 0.39 <0.50 42 <1.2 6.3 <0.56 26 1500

DG-W8 (D) 3.5-4 DG-W8 (D)S-3.5-4 1/29/2019 26 14 1500 1 2.6 36 5.4 620 6600 0.46 0.84 38 <0.44 6.6 <1.1 31 2200
DG-W9 0.5-1 DG-W9S-0.5-1 12/20/2018 0.89 2.1 55 0.19 0.27 26 7 92 77 0.075 0.42 15 <0.32 <0.11 <0.43 66 96
DG-W9 3.5-4 DG-W9S-3.5-4 12/20/2018 27 38 960 0.51 2.8 33 11 950 7500 0.93 1.5 40 <1.6 3.2 <0.31 25 2700
DG-W9 8.5-9 DG-W9S-8.5-9 12/20/2018 22 29 600 0.89 3.2 46 9.2 530 2200 0.1 5.4 48 <1.1 4.4 <1.5 29 1300
DG-X1 0.5-1 DG-X1S-0.5-1 12/17/2018 3.3 110 140 0.25 <0.047 170 26 44 25 11 <0.24 240 <0.57 <0.19 <1.1 78 85

DG-X1 (D) 0.5-1 DG-X1 (D)S-0.5-1 12/17/2018 1.4 67 70 <0.11 <0.042 67 17 59 20 3.1 <0.22 92 0.56 <0.17 <0.55 76 65
DG-X1 3.5-4 DG-X1S-3.5-4 12/17/2018 2.1 16 98 0.29 <0.048 110 17 29 5.1 0.16 <0.25 120 <0.58 <0.20 <0.50 52 50

DG-X10 0.5-1 DG-X10S-0.5-1 1/29/2019 1.1 <0.29 24 <0.11 0.12 6.8 9.8 110 53 0.041 <0.22 2.9 <0.51 <0.17 <0.56 87 42
DG-X10 3.5-4 DG-X10S-3.5-4 1/29/2019 21 9.8 490 0.12 0.87 18 3.4 330 1800 0.62 0.33 16 <0.53 1.9 <0.50 12 700
DG-X11 0.5-1 DG-X11S-0.5-1 1/28/2019 7 11 26 <0.10 0.11 12 7.7 130 130 0.051 <0.20 20 <0.48 <0.16 <0.51 52 37
DG-X11 3.5-4 DG-X11S-3.5-4 1/28/2019 0.68 11 39 0.16 0.12 53 6.4 6.7 2.6 0.011 <0.23 39 <0.54 <0.18 <0.46 42 21
DG-X12 0.5-1 DG-X12S-0.5-1 1/28/2019 0.99 6.6 80 <0.13 0.67 55 9 160 270 0.24 2.6 32 1.7 <0.20 <0.52 67 170
DG-X12 3.5-4 DG-X12S-3.5-4 1/28/2019 15 15 1900 0.49 3.4 65 6.8 800 4700 0.79 0.52 44 <0.58 6.6 <0.57 36 2600
DG-X13 0.5-1 DG-X13S-0.5-1 1/22/2019 7 6.6 230 <0.19 2.3 35 10 240 950 0.33 1.2 34 1.8 1.4 <0.56 65 530
DG-X13 3.5-4 DG-X13S-3.5-4 1/22/2019 1.2 3.7 55 0.4 0.14 24 13 60 7.8 0.038 0.3 22 <0.44 <0.15 <0.85 65 37

DG-X13 (D) 3.5-4 DG-X13 (D)S-3.5-4 1/22/2019 4.6 9.8 88 <0.11 0.32 12 14 150 970 0.077 <0.22 33 0.94 <0.18 0.77 110 200
DG-X16 0.5-1 DG-X16S-0.5-1 1/23/2019 <5.0 4.3 39 <0.25 0.36 35 9.1 140 110 0.12 1.2 26 <1.7 <0.89 0.52 75 76
DG-X16 3.5-4 DG-X16S-3.5-4 1/23/2019 <4.9 5.6 64 0.42 <0.25 52 9.5 71 100 2.2 <0.99 71 <1.7 <0.88 <5.0 60 49
DG-X17 0.5-1 DG-X17S-0.5-1 1/28/2019 0.73 4.3 95 0.18 0.16 26 6.1 62 55 0.061 0.36 32 0.9 <0.13 <4.9 35 56
DG-X17 3.5-4 DG-X17S-3.5-4 1/28/2019 33 40 63 <0.12 13 53 12 730 17000 0.073 1.7 59 4 5.3 <0.38 36 5700
DG-X18 0.5-1 DG-X18S-0.5-1 1/24/2019 1.1 5.5 85 <0.11 0.47 86 14 29 51 0.075 0.38 120 <0.51 0.24 <1.4 62 45
DG-X18 3.5-4 DG-X18S-3.5-4 1/24/2019 7.2 16 130 <0.13 2.2 74 16 320 2000 0.26 6.5 79 5.6 <0.49 1.1 53 360
DG-X19 0.5-1 DG-X19S-0.5-1 2/5/2019 0.68 11 310 0.83 <0.038 20 12 34 38 0.11 2.6 39 1.4 <0.16 <1.4 21 64
DG-X19 3.5-4 DG-X19S-3.5-4 2/5/2019 12 70 520 0.12 0.21 41 13 260 2900 0.14 1.2 50 5.6 <0.37 1 55 650
DG-X2 0.5-1 DG-X2S-0.5-1 12/14/2018 5 560 100 <0.089 0.31 27 9.4 160 220 3.1 0.2 31 0.42 1 1.5 69 220
DG-X2 3.5-4 DG-X2S-3.5-4 12/14/2018 1.7 8.8 35 0.63 0.4 30 16 44 25 0.036 0.29 32 0.88 0.33 <0.40 39 110
DG-X3 0.5-1 DG-X3S-0.5-1 12/14/2018 9.8 180 75 0.29 1.5 30 9.8 180 420 0.28 2.8 37 1.3 <0.18 <0.47 50 1200
DG-X3 3.5-4 DG-X3S-3.5-4 12/14/2018 0.88 9.3 52 0.61 0.078 26 28 38 14 0.034 0.69 33 0.58 <0.11 <0.53 33 66
DG-X4 0.5-1 DG-X4S-0.5-1 12/18/2018 1.4 54 36 <0.10 <0.040 5.9 7.8 74 40 0.17 <0.20 4.6 0.65 <0.16 <0.31 58 54
DG-X4 3.5-4 DG-X4S-3.5-4 12/18/2018 0.61 29 37 0.16 <0.041 50 5.2 7.3 1.5 0.014 <0.21 38 <0.50 <0.17 <0.46 35 17
DG-X5 0.5-1 DG-X5S-0.5-1 1/8/2019 2 120 60 <0.073 0.44 15 15 140 130 0.17 3.8 16 2.8 0.5 <0.48 97 140
DG-X5 3.5-4 DG-X5S-3.5-4 1/8/2019 1.8 36 56 0.14 <0.033 59 7 8.5 5.7 0.034 <0.17 40 1.1 <0.13 <0.32 43 31
DG-X6 0.5-1 DG-X6S-0.5-1 12/20/2018 2.9 6.3 81 <0.11 0.96 26 7.2 150 130 0.19 0.86 32 <0.50 <0.17 <0.38 38 230
DG-X6 3.5-4 DG-X6S-3.5-4 12/20/2018 13 19 890 0.37 9 69 9.4 360 1800 0.68 0.67 160 0.98 3.6 <0.49 19 2400
DG-X7 0.5-1 DG-X7S-0.5-1 12/19/2018 6.9 5.3 75 <0.099 0.96 24 7.6 1200 230 0.25 2.1 31 <0.46 <0.15 <0.76 44 210

DG-X7 (D) 0.5-1 DG-X7 (D)S-0.5-1 12/19/2018 2.5 8.2 98 0.22 1.2 37 10 150 220 0.16 2.3 27 <0.48 <0.16 <0.44 67 280
DG-X7 3.5-4 DG-X7S-3.5-4 12/19/2018 1.7 3.5 100 <0.12 0.27 15 4.6 82 210 0.029 0.39 13 <0.55 0.43 <0.47 27 130
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Table 2: Metals Concentrations in Soil
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-X8 0.5-1 DG-X8S-0.5-1 1/29/2019 1.8 4.7 150 <0.11 0.45 17 5.1 48 240 0.08 <0.21 20 <0.49 1.3 <0.53 26 190
DG-X8 3.5-4 DG-X8S-3.5-4 1/29/2019 28 34 970 <0.25 5.9 38 12 790 9600 0.19 <0.49 42 4 4.8 <0.48 32 4000
DG-X9 0.5-1 DG-X9S-0.5-1 1/10/2019 <0.43 <0.44 65 <0.17 <0.064 41 29 250 46 0.062 <0.33 5.2 1.9 <0.26 <1.1 260 120
DG-X9 3.5-4 DG-X9S-3.5-4 1/10/2019 16 8.3 520 0.11 1.2 14 3.3 310 1300 2.1 0.76 33 2.7 1.7 3.6 12 1400
DG-Y1 0.5-1 DG-Y1S-0.5-1 12/13/2018 <0.21 1.9 39 <0.084 0.092 9.8 6.2 96 17 0.1 <0.17 10 <0.39 0.13 <0.41 56 44
DG-Y1 3.5-4 DG-Y1S-3.5-4 12/13/2018 2.8 32 110 0.32 0.092 180 22 38 6.8 2.3 0.16 210 <0.30 0.27 <0.37 66 56

DG-Y10 0.5-1 DG-Y10S-0.5-1 1/29/2019 5.8 7.4 70 <0.084 2.5 20 9.8 140 250 0.18 1.1 12 1.3 0.28 <0.29 63 310
DG-Y10 3.5-4 DG-Y10S-3.5-4 1/29/2019 1.3 <0.20 18 <0.075 0.21 7.6 7.9 83 20 0.037 <0.15 3.1 0.6 <0.12 0.45 68 57
DG-Y11 0.5-1 DG-Y11S-0.5-1 1/21/2019 5.3 14 94 <0.11 0.72 21 8.4 200 500 0.4 0.36 24 <0.50 <0.17 0.46 58 210
DG-Y11 3.5-4 DG-Y11S-3.5-4 1/21/2019 2.4 11 360 0.79 0.29 26 15 220 610 0.097 <0.16 34 <0.38 <0.13 <0.48 33 140
DG-Y12 0.5-1 DG-Y12S-0.5-1 1/25/2019 <0.26 1.6 27 <0.10 0.2 5.1 0.6 9.3 120 0.0064 <0.20 3.9 <0.48 <0.16 <0.37 4.6 37
DG-Y12 3.5-4 DG-Y12S-3.5-4 1/25/2019 9.5 6 120 <0.13 0.67 23 12 270 340 0.21 0.28 19 <0.60 0.28 <0.46 80 340
DG-Y13 0.5-1 DG-Y13S-0.5-1 1/31/2019 1.8 4.1 69 0.45 0.41 42 5.6 34 120 0.047 0.25 25 1 <0.14 <0.58 35 140

DG-Y13 (D) 0.5-1 DG-Y13 (D)S-0.5-1 1/31/2019 0.95 3.3 58 0.33 0.36 37 5.9 27 91 0.063 <0.23 24 <0.54 0.21 <0.41 33 110
DG-Y13 3.5-4 DG-Y13S-3.5-4 1/31/2019 8.5 15 800 0.42 2.2 29 7.4 510 2700 8.3 0.42 23 3 2.3 <0.52 31 1900
DG-Y14 0.5-1 DG-Y14S-0.5-1 1/31/2019 2.1 3.5 74 0.37 0.37 23 11 110 160 0.11 0.28 19 <0.53 <0.18 1.6 72 120

DG-Y14 (D) 0.5-1 DG-Y14 (D)S-0.5-1 1/31/2019 1.5 2.1 48 0.27 0.33 17 11 130 110 0.16 <0.18 11 1.2 <0.14 <0.51 90 88
DG-Y14 3.5-4 DG-Y14S-3.5-4 1/31/2019 1.2 3.3 89 0.72 0.27 120 19 31 10 0.37 <0.25 130 0.81 0.27 <0.41 63 61
DG-Y15 0.5-1 DG-Y15S-0.5-1 1/31/2019 2.5 6.8 60 0.11 0.96 56 6.9 73 200 0.12 0.79 19 <0.44 <0.15 <0.56 45 520
DG-Y15 3.5-4 DG-Y15S-3.5-4 1/31/2019 4.2 4.2 75 0.38 0.4 130 18 65 15 1.2 0.28 120 1.9 <0.13 <0.43 90 82

DG-Y15 (D) 3.5-4 DG-Y15 (D)S-3.5-4 1/31/2019 5.2 4.2 51 0.47 0.51 150 19 75 23 0.73 <0.21 150 1.5 <0.17 <0.38 96 120
DG-Y15 7.5-8 DG-Y15S-7.5-8 1/31/2019 1.7 7.6 42 0.84 0.37 31 14 50 20 0.081 0.2 31 1.4 <0.12 <0.48 36 87
DG-Y16 0.5-1 DG-Y16S-0.5-1 1/24/2019 3.7 5.4 60 0.17 0.65 31 6.7 220 230 0.085 0.6 52 0.84 <0.16 0.37 65 170

DG-Y16 (D) 0.5-1 DG-Y16 (D)S-0.5-1 1/24/2019 2.1 4.9 66 <0.11 0.61 26 7.6 110 200 0.096 0.91 48 0.64 <0.18 <0.47 64 160
DG-Y16 3.5-4 DG-Y16S-3.5-4 1/24/2019 16 61 110 0.13 0.94 21 12 430 2100 0.15 0.39 56 <0.47 0.19 <0.51 70 220
DG-Y17 0.5-1 DG-Y17S-0.5-1 1/23/2019 <5.0 3.6 65 <0.25 2.1 14 8.4 180 170 0.065 <1.0 34 <1.7 <0.89 <0.46 80 510
DG-Y17 3.5-4 DG-Y17S-3.5-4 1/23/2019 6.2 11 88 <0.25 0.64 24 6.2 240 440 0.42 1.2 55 <1.7 <0.88 <5.0 57 100
DG-Y18 0.5-1 DG-Y18S-0.5-1 1/23/2019 <5.0 3.9 51 <0.25 <0.25 15 3.5 17 4.4 <0.012 <1.0 11 <1.7 <0.89 <4.9 32 29
DG-Y18 3.5-4 DG-Y18S-3.5-4 1/23/2019 <5.0 12 52 <0.25 1.9 21 11 140 310 0.099 <1.0 27 <1.7 <0.89 <5.0 83 290
DG-Y19 0.5-1 DG-Y19S-0.5-1 1/28/2019 1 3.3 65 0.22 0.22 48 8.8 23 18 0.031 0.27 73 0.91 <0.19 <5.0 48 50
DG-Y19 3.5-4 DG-Y19S-3.5-4 1/28/2019 2.7 32 99 0.31 0.42 92 15 77 140 2.4 <0.24 91 1 <0.19 19 63 120
DG-Y19 7.5-8 DG-Y19S-7.5-8 1/28/2019 2 2 90 <0.13 0.12 57 10 10 2.7 0.042 <0.26 59 <0.60 <0.20 25 43 32
DG-Y2 0.5-1 DG-Y2S-0.5-1 12/14/2018 2.2 92 69 <0.12 0.32 24 7.5 110 110 0.46 0.48 24 <0.54 0.35 17 36 110
DG-Y2 3.5-4 DG-Y2S-3.5-4 12/14/2018 2.4 130 72 0.35 0.036 65 17 43 25 0.31 <0.15 86 <0.35 0.44 <0.52 52 73
DG-Y3 0.5-1 DG-Y3S-0.5-1 12/18/2018 12 110 200 0.12 12 82 17 440 940 1.2 9.4 140 3.1 1.1 <0.34 66 1500
DG-Y3 3.5-4 DG-Y3S-3.5-4 12/18/2018 1.5 34 61 0.6 0.3 33 19 32 12 0.082 0.44 37 0.68 <0.18 <0.55 39 73
DG-Y4 0.5-1 DG-Y4S-0.5-1 12/18/2018 4.1 94 200 <0.11 1 49 10 1300 360 0.26 1.3 63 1.4 0.41 <0.51 41 370
DG-Y4 3.5-4 DG-Y4S-3.5-4 12/18/2018 0.8 36 90 0.28 0.077 47 9.5 24 20 0.029 0.45 60 0.72 0.21 <0.48 26 42

DG-Y4 (D) 3.5-4 DG-Y4 (D)S-3.5-4 12/18/2018 0.8 130 190 0.78 <0.046 74 13 28 58 0.047 0.7 67 0.71 <0.19 <0.34 56 61
DG-Y5 0.5-1 DG-Y5S-0.5-1 12/18/2018 2.9 9.7 82 <0.071 1.9 76 9.6 160 270 0.41 2.6 30 <0.33 0.24 <0.54 64 340
DG-Y5 3.5-4 DG-Y5S-3.5-4 12/18/2018 0.69 2.7 26 <0.084 0.051 19 3 5 7.9 0.0086 <0.17 14 0.55 <0.13 <0.32 15 16
DG-Y6 0.5-1 DG-Y6S-0.5-1 12/20/2018 1.6 8.3 150 <0.11 0.58 18 11 81 500 0.2 1.8 38 0.69 0.64 <0.38 44 150
DG-Y6 3.5-4 DG-Y6S-3.5-4 12/20/2018 19 31 2500 1.2 3.7 140 9.5 660 6400 0.26 1.7 83 1 5 <0.50 32 2500
DG-Y7 0.5-1 DG-Y7S-0.5-1 1/9/2019 1.8 3.9 71 0.14 0.28 18 5.3 56 110 0.042 0.42 23 <0.39 0.13 <0.50 20 170
DG-Y7 3.5-4 DG-Y7S-3.5-4 1/9/2019 26 13 1700 0.82 2.6 38 4.6 3400 6700 0.43 2.1 39 1.7 9.9 <0.38 29 2400
DG-Y8 0.5-1 DG-Y8S-0.5-1 1/29/2019 95 22 2300 0.52 3.9 47 7.2 1100 7600 0.61 0.64 45 <1.3 6.9 <0.52 27 2900
DG-Y8 3.5-4 DG-Y8S-3.5-4 1/29/2019 79 68 1100 <0.20 5.2 44 12 15000 5000 0.7 2.8 82 2.1 9.1 <1.3 15 2800
DG-Y9 0.5-1 DG-Y9S-0.5-1 12/20/2018 <0.27 5 39 0.34 0.21 11 12 150 12 0.1 0.64 4.1 0.96 <0.17 1 120 58
DG-Y9 3.5-4 DG-Y9S-3.5-4 12/20/2018 100 47 1100 <0.54 2.1 51 16 1100 4900 0.74 1.2 92 <2.5 18 <0.48 56 2100
DG-Z10 0.5-1 DG-Z10S-0.5-1 1/29/2019 7.6 110 80 <0.074 2.3 410 8.5 160 250 0.16 1.1 12 1.1 0.17 <2.4 61 430
DG-Z10 3.5-4 DG-Z10S-3.5-4 1/29/2019 60 24 1400 <0.29 3.8 220 10 1600 16000 1 0.63 42 9 11 0.57 29 2700
DG-Z11 0.5-1 DG-Z11S-0.5-1 1/28/2019 2.3 18 41 <0.11 0.56 23 6.2 100 170 0.11 1.9 16 <0.52 <0.18 <1.3 44 88
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants
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1.1E+01 6.7E-02 1.5E+04 1.6E+01 7.8E+01 1.2E+05 2.3E+01 3.1E+03 8.0E+01 1.3E+01 3.9E+02 8.2E+02 3.9E+02 3.9E+02 7.8E-01 3.9E+02 2.3E+04

5.5E+00 1.9E+01 3.2E+02 1.0E+00 2.7E+00 1.0E+02 2.5E+01 6.9E+01 1.6E+01 4.0E-01 7.4E+00 1.2E+02 5.6E+00 1.8E+00 7.6E+00 7.4E+01 1.1E+02

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [2]

DG-Z11 3.5-4 DG-Z11S-3.5-4 1/28/2019 9.5 76 120 <0.12 0.36 18 9 140 360 0.07 <0.23 28 <0.54 <0.18 <0.50 65 210
DG-Z12 0.5-1 DG-Z12S-0.5-1 1/25/2019 1.1 2 51 <0.12 0.49 14 13 100 140 0.078 <0.24 9.3 1.5 <0.19 <0.52 110 120

DG-Z12 (D) 0.5-1 DG-Z12 (D)S-0.5-1 1/25/2019 0.68 1.4 42 <0.10 0.29 8.7 15 96 53 0.038 <0.20 5.7 0.63 <0.16 <0.54 120 73
DG-Z12 3.5-4 DG-Z12S-3.5-4 1/25/2019 17 23 290 <0.24 2 40 14 330 960 0.52 <0.47 41 4 1.5 <0.46 31 640
DG-Z13 0.5-1 DG-Z13S-0.5-1 1/28/2019 <0.30 7 330 0.19 0.13 28 4.2 39 32 0.022 0.66 18 <0.55 <0.19 <1.1 67 65
DG-Z13 3.5-4 DG-Z13S-3.5-4 1/28/2019 5.9 14 350 0.88 0.33 55 16 160 550 0.22 <0.25 55 <0.58 0.41 <0.53 54 630
DG-Z14 0.5-1 DG-Z14S-0.5-1 1/24/2019 2.2 7.7 54 <0.13 1.1 29 6 120 670 0.95 5.8 25 <0.59 0.36 <0.56 56 99
DG-Z14 3.5-4 DG-Z14S-3.5-4 1/24/2019 <0.24 1.3 53 <0.093 0.37 12 8.6 98 1.8 0.023 <0.18 9.7 <0.43 <0.14 <0.57 77 36
DG-Z15 0.5-1 DG-Z15S-0.5-1 1/24/2019 2.9 2.7 39 <0.10 0.45 36 10 110 180 0.044 0.36 16 <0.47 <0.16 0.83 76 55
DG-Z15 3.5-4 DG-Z15S-3.5-4 1/24/2019 3.4 1 330 <0.092 0.6 49 21 43 5.4 0.11 <0.18 25 0.43 <0.14 <0.45 160 58
DG-Z16 0.5-1 DG-Z16S-0.5-1 1/24/2019 4.9 3.6 39 0.23 0.79 49 6.1 160 800 0.27 0.88 43 1.5 <0.15 <0.41 67 120
DG-Z16 3.5-4 DG-Z16S-3.5-4 1/24/2019 2 2 30 <0.073 0.42 35 7 76 86 0.07 0.27 23 0.45 <0.11 <0.43 60 74

DG-Z16 (D) 3.5-4 DG-Z16 (D)S-3.5-4 1/24/2019 1.8 1.7 21 <0.080 0.38 28 7.1 79 67 0.073 0.27 20 1.2 <0.12 0.39 64 68
DG-Z17 0.5-1 DG-Z17S-0.5-1 1/28/2019 2.6 6.7 84 <0.093 0.59 20 7.1 130 260 0.13 0.62 40 0.83 <0.14 <0.36 43 140

DG-Z17 (D) 0.5-1 DG-Z17 (D)S-0.5-1 1/28/2019 3.6 10 66 <0.11 0.63 25 9.9 230 270 0.14 2.1 37 1.8 0.29 17 67 160
DG-Z17 3.5-4 DG-Z17S-3.5-4 1/28/2019 6.1 12 93 <0.12 0.46 11 3.5 250 630 0.019 0.85 34 1.6 <0.18 26 38 73
DG-Z17 7.5-8 DG-Z17S-7.5-8 1/28/2019 1.8 5.1 45 0.35 0.24 33 12 35 15 0.041 <0.18 28 1.7 <0.15 15 42 62
DG-Z18 0.5-1 DG-Z18S-0.5-1 1/23/2019 <5.0 4.6 130 0.48 <0.25 46 11 42 9.3 0.07 <1.0 62 <1.7 <0.89 16 50 49
DG-Z18 3.5-4 DG-Z18S-3.5-4 1/23/2019 6.6 11 55 0.32 0.56 19 8.4 210 570 0.054 <1.0 46 <1.7 <0.89 <5.0 68 290
DG-Z19 0.5-1 DG-Z19S-0.5-1 2/5/2019 <0.26 2.9 77 0.16 0.12 29 7.3 30 14 0.062 0.27 25 <0.46 <0.16 <5.0 56 42
DG-Z19 3.5-4 DG-Z19S-3.5-4 2/5/2019 3.7 130 120 0.33 <0.037 110 17 30 12 10 0.25 150 2 <0.15 <0.45 60 89
DG-Z2 0.5-1 DG-Z2S-0.5-1 12/14/2018 2.1 74 95 <0.12 0.47 27 10 120 190 0.28 0.79 27 0.68 0.56 <0.43 67 180
DG-Z2 3.5-4 DG-Z2S-3.5-4 12/14/2018 2.9 99 90 0.13 <0.043 92 17 29 7.1 7.6 <0.22 170 <0.52 0.42 <0.52 64 46
DG-Z3 0.5-1 DG-Z3S-0.5-1 12/14/2018 5 290 100 <0.098 0.31 22 11 210 370 0.28 0.83 29 1.6 <0.15 <0.50 76 130
DG-Z3 3.5-4 DG-Z3S-3.5-4 12/14/2018 1.4 43 120 <0.068 0.092 120 20 39 20 3 0.7 160 0.8 <0.11 <0.44 75 79
DG-Z4 0.5-1 DG-Z4S-0.5-1 12/18/2018 34 840 100 0.12 1.8 18 10 200 2100 1.1 0.86 16 1.3 0.62 <0.30 64 260
DG-Z4 3.5-4 DG-Z4S-3.5-4 12/18/2018 0.87 72 80 0.4 0.081 44 9 21 13 0.088 0.42 75 0.44 <0.15 <0.37 25 38
DG-Z5 0.5-1 DG-Z5S-0.5-1 1/8/2019 1.6 31 62 <0.091 0.36 14 11 140 160 0.12 0.33 9.7 1.5 0.25 <0.42 88 160
DG-Z5 3.5-4 DG-Z5S-3.5-4 1/8/2019 1.3 11 36 0.13 <0.034 30 4.3 5.9 3.2 0.021 0.26 23 <0.42 <0.14 0.57 22 19
DG-Z6 0.5-1 DG-Z6S-0.5-1 12/20/2018 2.3 9.5 82 <0.092 0.63 26 11 110 190 0.11 1.1 29 <0.43 <0.14 <0.40 67 160

DG-Z6 (D) 0.5-1 DG-Z6 (D)S-0.5-1 12/20/2018 2.6 11 94 <0.10 0.73 25 12 120 130 0.095 0.69 32 <0.47 <0.16 0.82 71 170
DG-Z6 3.5-4 DG-Z6S-3.5-4 12/20/2018 33 16 1300 0.72 4.3 39 6.7 640 5800 0.37 0.66 100 <0.54 4.2 <0.46 27 3900
DG-Z7 0.5-1 DG-Z7S-0.5-1 11/21/2018 26 18 1300 0.8 2.3 46 6.1 570 3200 0.51 0.76 67 <0.56 4.7 <0.52 35 1500
DG-Z7 0.5-1 DG-Z7S-0.5-1 2/4/2019 3.7 7.3 63 <0.12 1.2 28 10 120 220 0.21 1.6 39 2.6 <0.19 <0.54 54 230
DG-Z7 3.5-4 DG-Z7S-3.5-4 11/21/2018 2.4 5.2 130 <0.11 0.63 23 9.5 84 130 0.12 0.83 34 <0.50 0.7 1.4 47 170
DG-Z7 3.5-4 DG-Z7S-3.5-4 2/4/2019 22 11 1400 0.8 2.1 34 4.6 570 4300 0.56 0.44 69 0.96 5.5 <0.48 26 1900
DG-Z8 0.5-1 DG-Z8S-0.5-1 1/29/2019 19 13 550 0.25 1.4 32 7.5 370 1900 0.6 0.33 38 <0.40 2.2 <0.55 30 1200
DG-Z8 3.5-4 DG-Z8S-3.5-4 1/29/2019 44 29 1400 0.36 8.8 42 8.7 760 4900 1.5 0.64 44 1.5 5.7 <0.39 26 2700
DG-Z9 0.5-1 DG-Z9S-0.5-1 1/9/2019 1.6 4.2 73 0.15 0.53 15 9.9 160 120 0.15 0.57 11 0.8 <0.12 <1.2 71 210

DG-Z9 (D) 0.5-1 DG-Z9 (D)S-0.5-1 1/9/2019 1.6 4.6 50 0.094 0.28 12 9.5 130 76 0.1 0.57 10 0.76 0.32 <0.35 72 110
DG-Z9 3.5-4 DG-Z9S-3.5-4 1/9/2019 66 28 1600 0.71 5.1 48 7 1200 15000 0.65 2.3 37 4.4 11 <0.41 30 2900
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Table 2: Metals Concentrations in Soil
UPC OU-2

Brisbane, California

Geosyntec Consultants

Notes:
1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure. The chromium ESL is for chromium(III).
2. All except cobalt: Table 3, 95th Percentiles in Diamond, D. et al., 2009. Analysis of Background Distributions of Metals in the Soil at Lawrence Berkeley National Laboratory. April.

Cobalt: RWQCB, 2017. Letter from Vic Pal to Howard Pearce Re Concurrence with Proposed Revisions to the Baylands Soil Processing Acceptance Criteria, Brisbane Landfill, San Mateo County. 14 September.
3. The RWQCB ESL is used as comparison criteria when available unless the regional background is higher, in which case regional background is used as the comparison criteria.
4. Metals were analyzed by USEPA Methods 6010B and 7471A.

5. Non-detect results are presented with "<" followed by the MDL.

6. Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

   "--" - Not Available   ESL - Environmental Screening Level

  "<" - Non-detect result     RWQCB - Regional Water Quality Control Board

(D) - Duplicate sample    USEPA - United States Environmental Protection Agency

ft bgs - Feet below ground surface

MDL - Method Detection Limit

mg/kg - milligram per kilogram

7. Gray shading indicates a detection above the screening level.
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
Collection 

Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kg

DG-AA11 0.5-1 DG-AA11S-0.5-1 1/29/2019 42 74 63 25 35 <17 42 97 <24 <14 <12 33 64 <17 140 <11 <17 <8.8 190 310 290
DG-AA11 3.5-4 DG-AA11-3.5-4 1/29/2019 <37 54 53 52 <34 <85 <100 109 <120 220 73 110 <100 <85 51 230 90 290 110 1400 270
DG-AA15 0.5-1 DG-AA15-0.5-1 1/22/2019 <59 130 160 110 <55 <140 <170 229 <200 <110 <95 <79 <170 <140 78 <87 <140 <71 130 1400 3100
DG-AA19 0.5-1 DG-AA19-0.5-1 1/24/2019 <40 <40 <40 <40 180 <40 <40 46 <40 <40 <40 <40 59 <40 50 <40 <40 50 65 350 520
DG-AA19 3.5-4 DG-AA19-3.5-4 1/24/2019 100 230 270 77 170 <31 330 316 <31 <31 <31 <31 430 <31 270 <31 <31 140 320 55 110
DG-AA19 8.5-9 DG-AA19-8.5-9 1/24/2019 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 9 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 10 <8.0 5.9 3.5
DG-AA3 0.5-1 DG-AA3-0.5-1 12/18/2018 80 100 150 62 99 15 42 143 31 <5.6 17 31 57 15 130 <4.4 24 67 160 76 150

DG-AA3 (D) 0.5-1 DG-AA3 (D)-0.5-1 12/18/2018 74 98 130 53 100 18 65 144 53 <14 23 47 270 18 150 <11 47 130 220 97 180
DG-AA3 3.5-4 DG-AA3-3.5-4 12/18/2018 2.2 4.1 7.6 2.9 4.1 <3.5 <4.2 7 <5.0 <2.8 <2.4 <2.0 4.3 <3.5 3.6 <2.2 <3.5 8.5 5 1.9 14
DG-AA3 7-7.5 DG-AA3-7-7.5 12/18/2018 7 2.4 20 2.2 8.8 <3.5 <4.2 7 11 <2.8 <2.4 <2.0 4.8 <3.5 6.4 16 6.9 24 19 2 <10
DG-AA7 0.5-1 DG-AA7-0.5-1 1/9/2019 44 58 130 41 63 <17 42 89 <25 <14 51 240 64 <17 74 <11 21 50 85 45 130
DG-AA7 3.5-4 DG-AA7-3.5-4 1/9/2019 4.2 3.6 7.4 2.8 6.2 <3.3 <4.0 7 <4.7 <2.7 <2.3 3.4 <4.1 <3.3 8.1 <2.1 <3.3 7.6 9.6 14 38
DG-AB13 0.5-1 DG-AB13-0.5-1 1/22/2019 <35 91 140 71 71 <83 <99 154 <120 <66 <57 48 110 <83 57 <52 <83 81 110 610 1300
DG-AB13 3.5-4 DG-AB13-3.5-4 1/22/2019 1.8 4.4 5.3 3 3.3 <3.4 <4.0 7 <4.8 <2.7 <2.3 3 5.8 <3.4 4.6 <2.1 <3.4 4.7 7.5 54 120

DG-AB13 (D) 3.5-4 DG-AB13 (D)-3.5-4 1/22/2019 3.5 6.2 6.9 3.9 4.4 <3.3 <4.0 9 <4.8 <2.7 <2.3 2.6 4.3 <3.3 5.6 <2.1 <3.3 4.5 8.8 35 95
DG-AB13 13.5-14 DG-AB13-13.5-14 1/22/2019 19000 14000 8400 4700 31000 <7,000 <8,400 20738 76000 25000 6200 32000 <8,600 <7,000 10000 33000 13000 100000 63000 94000 86000
DG-AB17 0.5-1 DG-AB17-0.5-1 1/24/2019 47 <40 46 <40 44 <40 <40 52 <40 <40 <40 <40 80 <40 78 <40 120 <40 92 610 370
DG-AB17 3.5-4 DG-AB17-3.5-4 1/24/2019 570 1100 1200 300 590 <160 1100 1471 <160 <160 250 <160 1000 <160 1300 <160 <160 200 1800 3100 1000
DG-AB5 0.5-1 DG-AB5-0.5-1 1/29/2019 550 770 740 290 600 81 250 1009 79 <14 130 56 290 81 480 <11 100 140 1000 51 150

DG-AB5 (D) 0.5-1 DG-AB5 (D)-0.5-1 1/29/2019 53 84 99 36 56 18 40 122 26 <14 23 21 49 18 91 <11 22 42 120 38 91
DG-AB5 3.5-4 DG-AB5-3.5-4 1/29/2019 5.6 12 16 6.6 8 3.9 8.7 19 <4.9 <2.7 <2.3 2.2 11 3.9 12 <2.1 <3.4 6.3 13 6.8 24
DG-AB9 0.5-1 DG-AB9-0.5-1 1/30/2019 5.4 4.3 10 <4.0 14 <4.0 4 8 15 <4.0 <4.0 <4.0 4.1 <4.0 15 <4.0 18 26 10 21 22
DG-AB9 3.5-4 DG-AB9-3.5-4 1/30/2019 16 22 32 10 23 5.7 32 36 26 <3.9 13 28 39 5.7 19 <3.9 22 21 21 8.9 11

DG-AC11 0.5-1 DG-AC11-0.5-1 1/29/2019 <59 110 100 85 <55 <140 <160 202 <200 130 <94 140 <170 <140 57 <86 <140 190 190 5000 910
DG-AC11 3.5-4 DG-AC11-3.5-4 1/29/2019 350 1200 840 520 650 <690 <830 1711 <990 730 <480 610 900 <690 380 610 <690 420 3200 5400 9500
DG-AC11 8.5-9 DG-AC11-8.5-9 1/29/2019 <30 95 100 53 57 <69 <83 146 <98 <55 <47 43 89 <69 87 <43 <69 85 190 770 1100
DG-AC15 0.5-1 DG-AC15-0.5-1 1/31/2019 <150 <190 <210 <210 <140 <340 <410 305 <490 <270 <240 <200 <420 <340 170 <220 <340 330 260 330 490

DG-AC15 (D) 0.5-1 DG-AC15 (D)-0.5-1 1/31/2019 <2.9 6.2 9.6 4.9 5 <6.9 <8.2 11 10 48 <4.7 16 <8.4 <6.9 16 50 9.8 79 15 910 1100
DG-AC15 3.5-4 DG-AC15-3.5-4 1/31/2019 2000 2100 3200 1200 2400 250 650 2949 <98 62 130 2400 610 250 6600 96 73 240 6100 44 38
DG-AC15 7.5-8 DG-AC15-7.5-8 1/31/2019 700 710 830 360 870 <350 <420 1063 12000 1100 410 690 <430 <350 1400 2200 6500 4200 2800 3800 2300
DG-AC3 0.5-1 DG-AC3-0.5-1 12/19/2018 50 68 110 44 74 11 28 98 33 3 16 27 33 11 78 2.9 22 58 100 72 170
DG-AC3 3.5-4 DG-AC3-3.5-4 12/19/2018 <1.5 3 7.1 2.2 3.6 <3.5 <4.2 6 5.9 <2.8 <2.4 <2.0 <4.3 <3.5 2.9 <2.2 5.2 12 3.7 4 15
DG-AC7 0.5-1 DG-AC7-0.5-1 1/9/2019 330 500 1100 330 480 72 240 743 <24 16 170 360 280 72 620 17 28 110 830 85 210

DG-AC7 (D) 0.5-1 DG-AC7 (D)-0.5-1 1/9/2019 96 200 430 130 170 27 92 290 45 <14 82 190 100 27 160 <11 43 62 220 75 180
DG-AC7 3.5-4 DG-AC7-3.5-4 1/9/2019 5.3 2.5 11 2.8 19 <3.4 <4.1 6 11 <2.8 2.9 5.3 <4.2 <3.4 27 <2.2 41 51 17 28 37
DG-AC7 7.5-8 DG-AC7-7.5-8 1/9/2019 9.3 17 54 9.3 30 <3.4 14 27 16 <2.7 5.9 3.2 20 <3.4 43 5.8 42 49 41 9.2 25

DG-AD13 0.5-1 DG-AD13-0.5-1 2/1/2019 63 110 120 61 160 <67 <81 167 <96 <54 <46 55 110 <67 77 <42 <67 140 190 390 540
DG-AD13 3.5-4 DG-AD13-3.5-4 2/1/2019 <150 490 450 <210 490 <340 <410 735 <490 <270 <230 200 500 <340 190 <210 <340 280 670 2400 5900
DG-AD13 7.5-8 DG-AD13-7.5-8 2/1/2019 1100 1000 730 520 1700 <680 <820 1571 2400 860 <470 1500 <840 <680 810 1700 1100 3800 4200 8400 10000

DG-AD13 (D) 7.5-8 DG-AD13 (D)-7.5-8 2/1/2019 2400 2200 1500 690 4400 <860 <1,000 3081 16000 4000 860 3500 1200 <860 2000 5700 6900 13000 9800 15000 19000
DG-AD17 0.5-1 DG-AD17-0.5-1 1/24/2019 <16 <16 <16 <16 32 <16 <16 19 18 <16 <16 <16 <16 <16 22 <16 <16 27 34 170 300
DG-AD17 3.5-4 DG-AD17-3.5-4 1/24/2019 86 140 190 51 99 33 140 215 <7.8 69 <7.8 27 95 33 170 16 <7.8 15 130 22 7.4
DG-AD17 7-7.5 DG-AD17-7-7.5 1/24/2019 12 8.7 14 5.5 11 <4.0 <4.0 14 <4.0 13 <4.0 6.6 5.6 <4.0 88 6.9 <4.0 14 51 13 13
DG-AD5 0.5-1 DG-AD5-0.5-1 1/8/2019 51 64 80 37 92 <14 34 88 92 <11 53 77 54 <14 100 20 340 130 140 310 550
DG-AD5 3.5-4 DG-AD5-3.5-4 1/8/2019 <1.5 2.5 4.8 <2.1 3.3 <3.4 <4.1 5 <4.9 <2.8 <2.4 <2.0 4.4 <3.4 4.6 <2.2 3.6 3.6 6.3 15 35

Units

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
Collection 

Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AD9 0.5-1 DG-AD9-0.5-1 1/9/2019 120 180 260 91 190 24 84 252 120 21 56 110 110 24 220 12 130 150 250 510 1200
DG-AD9 3.5-4 DG-AD9-3.5-4 1/9/2019 18 11 36 10 41 <3.3 6.2 19 58 3.1 <2.3 27 8.5 <3.3 81 9.4 170 190 60 110 150
DG-AE11 0.5-1 DG-AE11-0.5-1 1/21/2019 41 44 53 25 42 <17 <20 63 <24 28 <11 18 24 <17 65 21 <17 73 71 170 130
DG-AE11 3.5-4 DG-AE11-3.5-4 1/21/2019 46 75 61 <39 85 <66 <79 123 <94 <53 <45 <38 <81 <66 52 <41 <66 56 320 390 900
DG-AE3 0.5-1 DG-AE3-0.5-1 12/19/2018 <1.5 2.8 3.6 <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 <3.5 2 <2.2 <3.5 <1.8 2.3 3 13
DG-AE3 3.5-4 DG-AE3-3.5-4 12/19/2018 34 47 60 21 45 10 35 70 23 <2.8 8.4 10 44 10 72 3.2 20 49 83 24 69
DG-AE7 0.5-1 DG-AE7-0.5-1 1/9/2019 25 36 53 22 42 4.4 15 50 5.4 <2.6 2.4 4.2 18 4.4 40 <2.1 4.9 18 42 21 47
DG-AE7 3.5-4 DG-AE7-3.5-4 1/9/2019 18 18 27 9.6 28 <3.4 6.6 25 13 <2.7 3.4 4.9 8.1 <3.4 20 2.9 14 23 30 27 140
DG-AE7 8-8.5 DG-AE7-8-8.5 1/9/2019 14 28 58 17 39 4.2 19 42 5.1 <2.6 2.3 3 26 4.2 42 2.3 15 47 52 6.2 <9.7
DG-AF13 0.5-1 DG-AF13-0.5-1 11/21/2018 1300 740 580 <41 2900 110 84 1050 1700 2700 580 2900 170 110 1300 4300 660 13000 4700 15000 17000
DG-AF13 0.5-1 DG-AF13-0.5-1 1/28/2019 <300 860 670 440 <280 <690 <830 1333 <980 <550 <470 <390 <850 <690 <280 <430 <690 <350 1000 1500 3700
DG-AF13 3.5-4 DG-AF13-3.5-4 11/21/2018 1200 740 600 <100 2600 <170 <200 1018 1000 2900 590 2600 220 <170 1100 4000 930 9800 4100 52000 63000
DG-AF13 3.5-4 DG-AF13-3.5-4 1/28/2019 24 39 52 21 24 8.2 13 56 <9.8 <5.5 <4.7 6.2 15 8.2 31 <4.3 <6.9 16 52 22 52
DG-AF13 7-7.5 DG-AF13-7-7.5 11/21/2018 36 36 51 19 64 5.5 17 52 96 130 17 66 22 5.5 180 88 500 250 160 190 140
DG-AF5 0.5-1 DG-AF5-0.5-1 1/8/2019 130 160 260 91 210 32 96 242 64 22 60 150 130 32 240 14 77 190 270 300 640
DG-AF5 3.5-4 DG-AF5-3.5-4 1/8/2019 <1.5 2.9 4.7 <2.1 3.1 <3.4 <4.1 5 <4.9 <2.7 <2.4 <2.0 4.7 <3.4 3.9 <2.2 <3.4 2.8 5 11 35

DG-AG11 0.5-1 DG-AG11-0.5-1 1/21/2019 75 180 200 74 87 <68 <81 246 <97 <54 <46 <39 150 <68 83 <43 <68 39 160 420 1000
DG-AG11 3.5-4 DG-AG11-3.5-4 1/21/2019 <15 31 39 <20 32 <34 <41 55 <49 <27 <23 <20 <42 <34 31 <21 <34 23 50 180 410
DG-AG11 9.5-10 DG-AG11-9.5-10 1/21/2019 790 510 260 <200 1400 <340 <400 807 1500 1900 370 1700 <410 <340 500 3500 1500 7500 4100 9500 8700
DG-AG15 0.5-1 DG-AG15-0.5-1 1/24/2019 <16 <16 <16 <16 <16 <16 <16 18 <16 <16 <16 <16 20 <16 <16 <16 <16 <16 <16 5.7 11
DG-AG15 3.5-4 DG-AG15-3.5-4 1/24/2019 47 43 59 <39 59 <39 <39 75 <39 <39 <39 <39 40 <39 67 <39 <39 40 80 99 39
DG-AG15 8.5-9 DG-AG15-8.5-9 1/24/2019 76 140 170 39 98 16 150 196 <16 <16 <16 20 140 16 160 <16 <16 47 150 27 5.5
DG-AG3 0.5-1 DG-AG3-0.5-1 12/19/2018 8.5 12 17 6.8 13 3.8 9.7 19 <5.0 <2.8 2.5 6.3 18 3.8 18 <2.2 4.3 9.3 19 11 45
DG-AG3 3.5-4 DG-AG3-3.5-4 12/19/2018 3.8 7.7 11 3.6 7.1 <3.5 4.4 11 <5.0 <2.8 <2.4 <2.0 7.4 <3.5 7.3 <2.2 <3.5 8.8 20 210 690
DG-AG7 0.5-1 DG-AG7-0.5-1 1/30/2019 15 24 35 11 24 4.4 20 36 5.7 <3.9 3.9 8.4 27 4.4 24 <3.9 6.1 16 26 20 18
DG-AG7 3.5-4 DG-AG7-3.5-4 1/30/2019 4.2 4.9 9.6 <4.0 7.5 <4.0 <4.0 9 <4.0 <4.0 <4.0 <4.0 4.1 <4.0 8.1 <4.0 <4.0 5.4 8.1 5.4 4.9

DG-AH13 0.5-1 DG-AH13-0.5-1 1/29/2019 <74 <94 <100 <100 <69 <170 <210 152 <250 <140 <120 <98 <210 <170 <69 <110 <170 <89 <84 670 2200
DG-AH13 3.5-4 DG-AH13-3.5-4 1/29/2019 <150 <190 <210 <210 <140 <340 <410 305 <490 <280 <240 <200 <420 <340 <140 <220 <340 <180 <170 2200 4300
DG-AH13 7.5-8 DG-AH13-7.5-8 1/29/2019 <600 1600 1600 <830 3800 <1,400 <1,700 2583 <2,000 <1,100 1000 4700 <1,700 <1,400 2100 5300 <1,400 2300 7100 20000 18000
DG-AH17 0.5-1 DG-AH17-0.5-1 1/24/2019 5.3 6.9 12 4.7 <4.0 <4.0 <4.0 11 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 9 <4.0 <4.0 5.6 11 3.6 5.2
DG-AH4 4-4.5 DG-AH4-4-4.5 12/18/2018 2700 1600 940 350 4200 <350 <420 2168 20000 3100 460 4600 510 <350 1900 3400 1100 14000 9200 3700 3600
DG-AH4 6-6.5 DG-AH4-6-6.5 12/18/2018 3.6 7.2 21 3.9 20 4.2 6.5 15 11 <2.8 <2.4 3.1 12 4.2 13 <2.2 19 46 15 13 34
DG-AH5 0.5-1 DG-AH5-0.5-1 1/8/2019 55 79 90 40 81 9.3 35 107 24 3 12 30 46 9.3 130 3.4 27 77 150 58 160
DG-AH5 3.5-4 DG-AH5-3.5-4 1/8/2019 430 880 820 360 670 54 350 1098 130 <14 140 170 370 54 1900 55 660 1500 2300 130 340
DG-AH5 8-8.5 DG-AH5-8-8.5 1/8/2019 <1.5 2.8 4.7 <2.1 3.1 <3.4 <4.1 5 <4.9 <2.8 <2.4 <2.0 5.8 <3.4 3.8 <2.2 <3.4 3.3 4.7 18 28
DG-AH9 0.5-1 DG-AH9-0.5-1 1/30/2019 22 30 41 15 28 5.4 25 44 7.4 <3.9 6.1 22 39 5.4 35 <3.9 6.3 21 34 9.3 11
DG-AH9 3.5-4 DG-AH9-3.5-4 1/30/2019 25 24 42 13 37 5.2 18 38 29 <3.9 4.7 16 18 5.2 48 6.8 36 50 36 13 13
DG-AI11 0.5-1 DG-AI11-0.5-1 1/21/2019 <3.0 <3.8 <4.2 <4.2 <2.8 <6.9 <8.3 6 <9.9 <5.5 <4.8 <4.0 <8.5 <6.9 <2.8 <4.4 <6.9 <3.6 <3.4 24 78

DG-AI11 (D) 0.5-1 DG-AI11 (D)-0.5-1 1/21/2019 <2.8 7.1 6.2 4.9 3 <6.6 <7.9 12 <9.4 <5.3 <4.5 4.1 11 <6.6 3.3 <4.2 <6.6 3.7 7.9 47 160
DG-AI11 3.5-4 DG-AI11-3.5-4 1/21/2019 330 440 200 <100 740 <170 <210 590 <250 520 <120 650 240 <170 490 470 180 1100 2200 10000 14000
DG-AI11 9.5-10 DG-AI11-9.5-10 1/21/2019 1900 850 280 <210 3400 <340 <410 1263 16000 2600 410 2800 440 <340 800 3200 1200 11000 6800 5200 5100
DG-AI15 0.5-1 DG-AI15-0.5-1 1/24/2019 <79 <79 <79 <79 170 <79 <79 91 <79 <79 <79 <79 <79 <79 <79 <79 <79 <79 110 370 150
DG-AI15 3.5-4 DG-AI15-3.5-4 1/24/2019 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 11 12

DG-AI15 (D) 3.5-4 DG-AI15 (D)-3.5-4 1/24/2019 <3.9 <3.9 5.3 <3.9 4.9 <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 4.9 <3.9 <3.9 <3.9 8.2 15 17
DG-AI3 0.5-1 DG-AI3-0.5-1 12/19/2018 1.7 3.5 5.9 2.5 1.5 <3.5 <4.2 6 <5.0 <2.8 <2.4 2.3 <4.3 <3.5 3 <2.2 <3.5 <1.8 3.3 5.1 13
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
Collection 

Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AI3 3.5-4 DG-AI3-3.5-4 12/19/2018 3.4 5.5 35 4.3 32 5.1 5.8 15 55 <2.7 <2.3 7.4 14 5.1 9 19 7.6 55 22 20 47
DG-AI3 (D) 3.5-4 DG-AI3 (D)-3.5-4 12/19/2018 7.7 9.4 36 6.2 32 5.4 10 20 54 3.1 2.4 10 20 5.4 17 20 14 56 28 38 74

DG-AI7 0.5-1 DG-AI7-0.5-1 1/9/2019 350 440 690 210 600 51 150 613 85 32 41 120 180 51 640 28 80 420 770 440 980
DG-AI7 3.5-4 DG-AI7-3.5-4 1/9/2019 20 9.2 21 7.8 35 <3.3 7 16 15 <2.7 <2.3 5.8 10 <3.3 24 2.5 14 16 27 25 75
DG-AI7 8-8.5 DG-AI7-8-8.5 1/9/2019 660 800 990 400 800 76 230 1069 250 41 70 260 220 76 980 110 510 1000 1200 220 330

DG-AJ13 0.5-1 DG-AJ13-0.5-1 1/29/2019 <74 240 200 150 <69 <170 <210 361 <250 <140 <120 <99 250 <170 <69 <110 <170 <89 130 3300 8200
DG-AJ13 3.5-4 DG-AJ13-3.5-4 1/29/2019 <7.3 17 15 13 7 <17 <21 29 <24 <14 <12 <9.8 <21 <17 9.5 <11 <17 <8.8 20 130 280
DG-AJ17 0.5-1 DG-AJ17-0.5-1 1/24/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5.4 11
DG-AJ17 3.5-4 DG-AJ17-3.5-4 1/24/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <2.5 3.1
DG-AJ17 9.5-10 DG-AJ17-9.5-10 1/24/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <2.5 <2.5
DG-AJ5 0.5-1 DG-AJ5-0.5-1 1/8/2019 44 64 100 42 77 11 29 93 17 6.6 18 38 37 11 76 <4.3 18 44 79 51 160
DG-AJ5 3.5-4 DG-AJ5-3.5-4 1/8/2019 380 430 610 250 610 36 120 580 670 81 100 260 130 36 960 100 630 1000 1100 600 1600
DG-AJ9 0.5-1 DG-AJ9-0.5-1 1/30/2019 40 44 67 20 60 7.8 37 66 18 4.1 12 28 57 7.8 86 4.8 20 66 88 71 73
DG-AJ9 3.5-4 DG-AJ9-3.5-4 1/30/2019 13 8.3 22 5.9 24 <3.9 7 15 34 <3.9 <3.9 12 8.3 <3.9 23 5.6 26 36 18 7.1 8.4

DG-AK11 0.5-1 DG-AK11-0.5-1 1/22/2019 66 150 110 85 180 <140 <170 247 550 <110 <94 210 <170 <140 82 160 <140 590 390 460 510
DG-AK11 3.5-4 DG-AK11-3.5-4 1/22/2019 3300 4200 3800 <2,000 6300 <3,300 <4,000 6776 <4,700 <2,700 <2,300 5600 <4,100 <3,300 2700 3000 <3,300 6500 16000 34000 38000
DG-AK15 0.5-1 DG-AK15-0.5-1 1/23/2019 17 20 32 9.2 30 4.5 12 31 9.6 <3.9 4 3.9 12 4.5 35 <3.9 11 61 36 14 20
DG-AK15 3.5-4 DG-AK15-3.5-4 1/23/2019 230 140 390 83 600 <78 <78 246 <78 <78 190 89 <78 <78 590 <78 <78 150 850 140 93
DG-AK3 0.5-1 DG-AK3-0.5-1 12/19/2018 2.6 3.7 5.6 2.5 2.6 <3.5 <4.2 7 6 <2.8 <2.4 <2.0 <4.3 <3.5 3.6 <2.2 3.5 5.2 3.4 14 32
DG-AK3 3.5-4 DG-AK3-3.5-4 12/19/2018 260 290 350 110 280 42 110 405 150 18 83 110 120 42 410 43 120 400 490 27 45
DG-AK7 0.5-1 DG-AK7-0.5-1 1/9/2019 200 280 430 180 310 35 100 390 45 15 29 53 120 35 310 12 45 210 370 200 360
DG-AK7 3.5-4 DG-AK7-3.5-4 1/9/2019 7.1 4.8 11 3.4 12 <3.4 <4.1 9 22 <2.7 3.2 5.9 <4.2 <3.4 19 2.9 26 33 18 36 72

DG-AK7 (D) 3.5-4 DG-AK7 (D)-3.5-4 1/9/2019 8 5.7 12 3.5 13 <3.4 <4.0 10 46 <2.7 2.5 5.1 <4.1 <3.4 12 2.1 35 21 14 17 56
DG-AL13 0.5-1 DG-AL13-0.5-1 1/29/2019 20 26 43 18 17 7.5 13 41 <9.8 <5.5 7 8.6 18 7.5 30 <4.3 <6.9 9.1 39 60 170
DG-AL13 3.5-4 DG-AL13-3.5-4 1/29/2019 <1.5 4.7 4.7 2.7 2.5 <3.5 <4.2 7 <5.0 <2.8 <2.4 2.2 5.1 <3.5 3.8 <2.2 <3.5 <1.8 6.3 6.3 17
DG-AL5 0.5-1 DG-AL5-0.5-1 1/30/2019 26 28 45 14 34 5.3 25 43 32 <3.9 16 46 35 5.3 47 3.9 63 49 42 15 21
DG-AL5 3.5-4 DG-AL5-3.5-4 1/30/2019 60 74 140 42 130 17 59 117 28 <16 22 68 93 17 110 <16 38 76 130 110 200

DG-AL5 (D) 3.5-4 DG-AL5 (D)-3.5-4 1/30/2019 23 26 44 14 41 <8.0 20 39 19 <8.0 11 31 35 <8.0 51 <8.0 21 44 51 38 64
DG-AL9 0.5-1 DG-AL9-0.5-1 1/21/2019 40 54 78 25 62 9.9 34 79 9.7 3 4.6 12 60 9.9 65 <2.1 10 28 69 36 91
DG-AL9 3.5-4 DG-AL9-3.5-4 1/21/2019 18 13 34 8.2 36 6 10 25 59 2.7 6.6 12 14 6 38 4.3 82 64 47 53 98
DG-AL9 7-7.5 DG-AL9-7-7.5 1/21/2019 3.4 6.5 59 4.7 36 5.3 6.3 19 <4.8 <2.7 <2.3 3.8 7.1 5.3 20 3.1 6.7 60 29 1.4 <9.5

DG-AL9 (D) 7-7.5 DG-AL9 (D)-7-7.5 1/21/2019 3.5 8.5 71 5.3 35 5 6.6 22 <4.8 <2.7 <2.3 3 7.5 5 22 <2.1 4.4 35 30 2.7 <9.7
DG-AM11 0.5-1 DG-AM11-0.5-1 1/22/2019 <1.5 3.1 2.6 2.3 <1.4 <3.4 <4.1 5 <4.9 <2.8 <2.4 <2.0 4.2 <3.4 1.5 <2.2 <3.4 2.4 3.9 22 79
DG-AM11 3.5-4 DG-AM11-3.5-4 1/22/2019 <150 <190 <210 <210 <140 <350 <420 310 <500 <280 <240 <200 <430 <350 <140 <220 <350 <180 200 1600 3300
DG-AM15 0.5-1 DG-AM15-0.5-1 1/23/2019 9.1 8.4 16 4.6 12 <4.0 4.7 13 8.4 <4.0 <4.0 <4.0 4.9 <4.0 16 <4.0 11 15 15 8.3 13
DG-AM15 3.5-4 DG-AM15-3.5-4 1/23/2019 39 49 62 21 48 7.4 25 69 <3.9 <3.9 7.5 9.8 24 7.4 54 <3.9 <3.9 23 67 16 18
DG-AM15 9.5-10 DG-AM15-9.5-10 1/23/2019 <3.9 <3.9 4.2 <3.9 6.7 <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 6.4 <3.9 <3.9 4.1 20 20 14

DG-AM15 (D) 9.5-10 DG-AM15 (D)-9.5-10 1/23/2019 4.1 <3.9 4.8 <3.9 5.2 <3.9 <3.9 5 <3.9 <3.9 <3.9 <3.9 <3.9 <3.9 7.4 <3.9 <3.9 <3.9 18 5.1 4.1
DG-AM3 0.5-1 DG-AM3-0.5-1 12/19/2018 160 350 390 160 240 210 1100 727 <99 <56 550 550 3100 210 150 <44 <70 98 210 310 780
DG-AM3 3.5-4 DG-AM3-3.5-4 12/19/2018 12 15 33 8.6 27 5.4 12 26 31 <2.8 3.3 6.5 17 5.4 22 <2.2 23 29 31 65 130
DG-AM7 0.5-1 DG-AM7-0.5-1 1/9/2019 210 260 360 160 240 25 85 352 54 16 93 120 120 25 300 13 66 190 570 170 440
DG-AM7 3.5-4 DG-AM7-3.5-4 1/9/2019 6.6 5.2 14 5 13 <3.4 7.1 10 27 <2.7 2.4 7.9 11 <3.4 14 3.8 25 26 12 16 66
DG-AM7 7.5-8 DG-AM7-7.5-8 1/9/2019 13 40 66 18 30 16 55 70 55 <2.8 5.5 9.2 80 16 34 11 90 88 39 42 67
DG-AN13 0.5-1 DG-AN13-0.5-1 1/31/2019 <730 <930 <1,000 <1,000 <690 <1,700 <2,100 1512 <2,400 <1,400 <1,200 <980 <2,100 <1,700 700 <1,100 <1,700 <880 1300 3400 6700
DG-AN13 3.5-4 DG-AN13-3.5-4 1/31/2019 <1.5 6.4 9.5 <2.1 3.6 <3.4 4.7 10 <4.9 <2.8 <2.4 2 5.9 <3.4 9.5 <2.2 <3.4 4.7 13 26 33
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
Collection 

Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AN13 9.5-10 DG-AN13-9.5-10 1/31/2019 <15 38 67 34 36 <34 <41 65 280 88 120 53 <42 <34 120 34 4900 330 160 54 31
DG-AN5 0.5-1 DG-AN5-0.5-1 12/20/2018 11 13 20 6.7 11 <3.5 6.1 19 <5.0 <2.8 <2.4 4.2 7.3 <3.5 23 <2.2 4.4 15 20 13 41
DG-AN5 3.5-4 DG-AN5-3.5-4 12/20/2018 2 3.6 4.7 2.5 2 <3.5 <4.2 6 <5.0 <2.8 <2.4 <2.0 <4.3 <3.5 4.1 <2.2 <3.5 2.9 4.4 15 36
DG-AN9 0.5-1 DG-AN9-0.5-1 1/21/2019 44 75 91 29 46 14 39 107 15 4 5.7 13 60 14 48 <2.1 13 26 59 43 91
DG-AN9 3.5-4 DG-AN9-3.5-4 1/21/2019 <1.5 2.8 3.5 2.5 <1.4 <3.5 <4.2 5 <4.9 <2.8 <2.4 <2.0 <4.3 <3.5 2.5 <2.2 <3.5 <1.8 2.9 0.92 <9.7
DG-AN9 7-7.5 DG-AN9-7-7.5 1/21/2019 <1.4 3 31 3.5 20 4.2 <4.0 11 <4.8 <2.7 <2.3 3.3 4.1 4.2 11 2.3 5.1 46 9.5 2 <9.5

DG-AO11 0.5-1 DG-AO11-0.5-1 1/22/2019 <73 230 250 140 69 <170 <200 355 <240 <140 <120 <97 <210 <170 120 <110 <170 <87 240 370 970
DG-AO11 3.5-4 DG-AO11-3.5-4 1/22/2019 240 490 390 <210 660 <350 <420 751 <500 <280 <240 720 <430 <350 340 <220 <350 <180 1700 14000 15000
DG-AO3 0.5-1 DG-AO3-0.5-1 12/19/2018 23 28 60 22 37 7 15 45 40 <2.8 11 19 17 7 52 <2.2 40 39 53 42 89
DG-AO3 3.5-4 DG-AO3-3.5-4 12/19/2018 7.9 8.6 29 4.9 23 5.5 8 19 16 <2.8 2.5 6.8 12 5.5 18 2.5 12 30 27 23 47
DG-AO7 0.5-1 DG-AO7-0.5-1 1/9/2019 93 140 160 72 140 25 87 200 20 29 23 35 120 25 170 7.1 20 97 200 38 110
DG-AO7 3.5-4 DG-AO7-3.5-4 1/9/2019 7.7 9.6 15 5.8 12 <3.4 6.2 14 13 <2.7 <2.3 2.6 8.2 <3.4 13 <2.1 9.4 8.8 12 44 150
DG-AP13 0.5-1 DG-AP13-0.5-1 1/23/2019 23 27 34 10 39 <8.0 18 39 <8.0 <8.0 <8.0 <8.0 23 <8.0 63 <8.0 <8.0 53 78 130 270

DG-AP13 (D) 0.5-1 DG-AP13 (D)-0.5-1 1/23/2019 11 15 20 5.8 17 <3.9 9.5 21 <3.9 <3.9 <3.9 <3.9 11 <3.9 29 <3.9 4 17 36 40 69
DG-AP13 3.5-4 DG-AP13-3.5-4 1/23/2019 <4.0 <4.0 4.5 <4.0 5.2 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 8.1 <4.0 6.7 5.9 8.9 11 17
DG-AP13 9.5-10 DG-AP13-9.5-10 1/23/2019 <4.0 <4.0 <4.0 <4.0 4.5 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5.2 <4.0 8 17 <4.0 10 8
DG-AP5 0.5-1 DG-AP5-0.5-1 12/20/2018 16 19 33 11 21 4.2 8.9 29 340 3.4 7.4 13 12 4.2 33 <2.2 240 66 35 70 220
DG-AP5 3.5-4 DG-AP5-3.5-4 12/20/2018 5.6 6.7 8.8 3.9 4.6 <3.5 4.4 10 <5.0 <2.8 <2.4 <2.0 6 <3.5 7.6 <2.2 <3.5 4.4 8.2 5.3 11
DG-AP9 0.5-1 DG-AP9-0.5-1 1/21/2019 6.9 7.5 12 4.7 6.2 3.8 5.6 14 <4.8 <2.7 <2.3 3.2 6.2 3.8 11 <2.1 <3.4 5.7 10 11 27
DG-AP9 3.5-4 DG-AP9-3.5-4 1/21/2019 <1.5 2.8 4.4 2.6 1.7 <3.4 <4.1 5 <4.9 <2.7 <2.4 <2.0 <4.2 <3.4 3.2 <2.2 <3.4 2.9 4 2.6 <9.9

DG-AQ11 0.5-1 DG-AQ11-0.5-1 1/30/2019 13 16 28 9 21 <3.9 12 23 <3.9 <3.9 4.3 9.2 17 <3.9 24 <3.9 6.1 17 25 48 91
DG-AQ11 3.5-4 DG-AQ11-3.5-4 1/30/2019 <4.0 <4.0 <4.0 <4.0 4.6 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 4.7 <4.0 <4.0 <4.0 6.1 5.9 <4.0 6.5 7.6
DG-AQ3 0.5-1 DG-AQ3-0.5-1 12/19/2018 <1.5 3.5 4.1 2.1 1.5 <3.5 <4.2 6 <5.0 <2.8 <2.4 <2.0 <4.3 <3.5 2.4 <2.2 <3.5 <1.8 4.5 3 11
DG-AQ3 3.5-4 DG-AQ3-3.5-4 12/19/2018 30 24 54 11 54 10 14 44 5.6 6.3 <2.4 16 18 10 58 5.8 5.2 79 80 5.5 15
DG-AQ7 0.5-1 DG-AQ7-0.5-1 1/30/2019 7.1 6.6 11 <3.9 11 <3.9 <3.9 11 65 <3.9 <3.9 <3.9 4.9 <3.9 11 <3.9 49 20 14 6.2 6.5
DG-AQ7 3.5-4 DG-AQ7-3.5-4 1/30/2019 7.1 5.2 12 <3.9 14 <3.9 4.3 10 27 <3.9 <3.9 <3.9 4.8 <3.9 16 <3.9 25 24 14 7.4 9.3
DG-AR13 0.5-1 DG-AR13-0.5-1 1/23/2019 110 180 210 66 140 <40 140 247 <40 <40 <40 <40 170 <40 320 <40 <40 160 380 48 120
DG-AR13 3.5-4 DG-AR13-3.5-4 1/23/2019 19 19 26 7.8 21 4 10 29 <4.0 <4.0 <4.0 <4.0 10 4 30 <4.0 <4.0 13 38 14 23
DG-AR13 9.5-10 DG-AR13-9.5-10 1/23/2019 <3.9 5.2 16 <3.9 9.5 <3.9 17 11 <3.9 <3.9 <3.9 <3.9 20 <3.9 9.3 <3.9 11 10 6.2 3.8 4.1
DG-AR5 0.5-1 DG-AR5-0.5-1 12/20/2018 <1.5 2.2 3.1 <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 <3.5 2.5 <2.2 <3.5 2.7 2.7 1.5 <10
DG-AR5 3.5-4 DG-AR5-3.5-4 12/20/2018 23 31 39 16 26 6.3 14 45 5.2 <2.8 6.5 7.5 15 6.3 35 2.6 5.1 21 42 16 43
DG-AR9 0.5-1 DG-AR9-0.5-1 1/9/2019 71 84 150 45 110 <17 57 121 39 <13 58 120 99 <17 110 <11 58 70 130 180 440
DG-AR9 3.5-4 DG-AR9-3.5-4 1/9/2019 4.3 4.3 10 3.3 11 <3.4 <4.1 8 <4.8 <2.7 <2.3 3.2 4.8 <3.4 8.6 <2.1 5.8 9.9 8.4 15 52

DG-AR9 (D) 3.5-4 DG-AR9 (D)-3.5-4 1/9/2019 4.8 6.8 12 4.6 8.9 <3.3 <4.0 10 <4.8 <2.7 <2.3 2.4 6 <3.3 8.4 <2.1 3.9 8.4 9.5 47 240
DG-AS11 0.5-1 DG-AS11-0.5-1 1/31/2019 <150 460 590 300 190 <340 <410 720 <490 <280 <240 <200 510 <340 400 <220 <340 190 460 2000 2700
DG-AS11 3.5-4 DG-AS11-3.5-4 1/31/2019 130 120 240 72 130 43 82 209 <49 <27 <23 29 90 43 220 <21 54 90 190 53 76
DG-AS11 7.5-8 DG-AS11-7.5-8 1/31/2019 <1.5 2.7 6 2.8 4.1 <3.5 <4.2 5 <4.9 <2.8 <2.4 <2.0 <4.2 <3.5 6.1 <2.2 7.4 11 4.4 11 11
DG-AS3 0.5-1 DG-AS3-0.5-1 12/20/2018 9.3 12 19 7.4 12 4 9.4 20 6.8 <2.8 2.5 5.6 11 4 16 <2.2 5.6 9.9 15 24 60

DG-AS3 (D) 0.5-1 DG-AS3 (D)-0.5-1 12/20/2018 15 16 26 11 19 4.1 9.9 25 11 <2.8 2.9 7.5 11 4.1 27 <2.2 12 18 25 25 65
DG-AS3 3.5-4 DG-AS3-3.5-4 12/20/2018 270 400 360 180 260 110 230 598 98 26 30 180 240 110 430 40 74 370 530 110 240
DG-AS3 4.5-5 DG-AS3-4.5-5 12/20/2018 6.5 16 25 8.5 13 <6.9 <8.2 23 <9.8 <5.5 5 4.4 9.1 <6.9 8.5 <4.3 15 18 52 160 230
DG-AS7 0.5-1 DG-AS7-0.5-1 1/9/2019 12000 7900 13000 5000 14000 980 2200 11664 <190 1000 130 3800 2000 980 29000 1000 <140 25000 26000 120 310
DG-AS7 3.5-4 DG-AS7-3.5-4 1/9/2019 1.6 1.9 2.9 <2.0 3.6 <3.4 <4.1 4 6.7 <2.7 <2.3 <1.9 <4.2 <3.4 4.7 <2.1 5 8.8 4.4 8.4 23

DG-AT12 0.5-1 DG-AT12-0.5-1 1/23/2019 44 48 65 22 80 8.4 43 72 8.8 <8.0 8.8 11 52 8.4 99 11 <8.0 88 110 56 54
DG-AT12 3.5-4 DG-AT12-3.5-4 1/23/2019 870 840 1100 410 1100 140 640 1246 13 17 56 130 670 140 1200 22 19 500 1400 390 300
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
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Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AT12 9.5-10 DG-AT12-9.5-10 1/23/2019 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 5.8 4.8
DG-AT5 0.5-1 DG-AT5-0.5-1 12/20/2018 <1.5 2.3 2.9 <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 <3.5 <1.4 <2.2 <3.5 <1.8 <1.7 3 11
DG-AT5 3.5-4 DG-AT5-3.5-4 12/20/2018 220 240 280 97 260 45 120 348 13 11 43 37 110 45 350 14 21 230 470 16 42
DG-AT9 0.5-1 DG-AT9-0.5-1 1/30/2019 36 47 79 24 48 8.7 36 71 16 <3.9 12 25 42 8.7 55 <3.9 13 36 59 17 25
DG-AT9 3.5-4 DG-AT9-3.5-4 1/30/2019 <4.0 <4.0 6.8 <4.0 7 <4.0 <4.0 5 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 4.3 <4.0 6.6 6.3 <4.0 8.4 7.5

DG-AU11 0.5-1 DG-AU11-0.5-1 1/23/2019 8.6 10 18 5.2 14 <3.9 6.5 15 <3.9 <3.9 <3.9 <3.9 7.8 <3.9 16 <3.9 <3.9 7.9 17 33 83
DG-AU11 3.5-4 DG-AU11-3.5-4 1/23/2019 280 240 400 160 360 33 130 356 6.8 12 43 42 100 33 380 13 10 160 340 26 39
DG-AU11 9.5-10 DG-AU11-9.5-10 1/23/2019 110 120 170 64 130 25 84 182 4.6 <4.0 <4.0 <4.0 67 25 120 <4.0 36 47 120 16 9.3
DG-AU3 0.5-1 DG-AU3-0.5-1 12/20/2018 90 160 240 89 120 23 59 223 15 <5.6 24 41 62 23 49 <4.4 21 29 58 41 110
DG-AU3 3.5-4 DG-AU3-3.5-4 12/20/2018 68 98 110 48 87 19 58 141 45 5.1 13 17 69 19 83 13 23 91 110 140 160
DG-AU7 0.5-1 DG-AU7-0.5-1 1/9/2019 17 27 44 16 25 4.7 16 40 15 2.8 18 54 26 4.7 33 2.4 22 28 38 94 360

DG-AU7 (D) 0.5-1 DG-AU7 (D)-0.5-1 1/9/2019 43 50 83 34 56 <16 34 74 34 <13 31 88 49 <16 74 <10 59 58 71 110 280
DG-AU7 3.5-4 DG-AU7-3.5-4 1/9/2019 5.7 3.6 18 4.1 20 <3.4 <4.1 8 13 <2.8 <2.4 7.3 <4.2 <3.4 29 <2.2 42 63 18 31 52
DG-AV5 0.5-1 DG-AV5-0.5-1 12/20/2018 120 130 210 89 150 20 59 190 110 8.7 34 92 120 20 210 6.8 87 160 220 120 280

DG-AV5 (D) 0.5-1 DG-AV5 (D)-0.5-1 12/20/2018 1000 970 1200 520 1100 120 450 1361 140 430 84 640 470 120 2000 370 150 2100 2200 330 580
DG-AV5 3.5-4 DG-AV5-3.5-4 12/20/2018 6.6 5.7 10 4.1 7 <3.5 <4.2 9 <5.0 <2.8 2.8 6.5 7.4 <3.5 13 <2.2 8.5 4.3 11 5.8 22
DG-AV5 7.5-8 DG-AV5-7.5-8 12/20/2018 2 4.6 43 4 25 3.9 <4.1 13 <4.9 <2.8 <2.4 <2.0 5.5 3.9 9.5 <2.2 5 31 8.1 3.9 <10
DG-AV9 0.5-1 DG-AV9-0.5-1 2/1/2019 170 230 330 110 220 54 120 347 60 40 30 74 140 54 240 54 110 230 370 660 840
DG-AV9 3.5-4 DG-AV9-3.5-4 2/1/2019 27 34 62 24 40 14 25 60 22 <11 14 15 29 14 62 <8.3 57 60 54 76 170
DG-AV9 8.5-9 DG-AV9-8.5-9 2/1/2019 12 9.7 20 7.1 23 <6.9 <8.2 17 37 6.6 6.3 10 <8.4 <6.9 39 13 61 69 45 160 220

DG-AW11 0.5-1 DG-AW11-0.5-1 1/23/2019 27 39 47 15 41 <7.9 29 53 <7.9 <7.9 <7.9 <7.9 38 <7.9 61 <7.9 <7.9 36 66 110 180
DG-AW11 3.5-4 DG-AW11-3.5-4 1/23/2019 <39 <39 40 <39 <39 <39 <39 47 <39 <39 <39 <39 <39 <39 45 <39 <39 <39 44 47 84
DG-AW11 7.5-8 DG-AW11-7.5-8 1/23/2019 <39 <39 <39 <39 300 <39 <39 45 <39 <39 <39 <39 <39 <39 <39 <39 <39 <39 150 1600 1700
DG-AW3 0.5-1 DG-AW3-0.5-1 1/31/2019 180 340 440 180 220 76 200 500 65 <27 55 76 230 76 230 <22 75 110 260 42 52
DG-AW3 3.5-4 DG-AW3-3.5-4 1/31/2019 140 290 380 130 200 44 150 403 45 <14 69 43 200 44 250 <11 72 90 380 54 80
DG-AX5 0.5-1 DG-AX5-0.5-1 12/20/2018 2300 4400 5200 1800 2500 350 2100 5731 <49 160 410 450 2300 350 6300 120 130 2700 8900 47 130
DG-AX5 3.5-4 DG-AX5-3.5-4 12/20/2018 150 230 260 79 190 33 190 324 5.7 14 29 50 250 33 440 25 11 350 570 5.2 <10
DG-AX9 0.5-1 DG-AX9-0.5-1 1/23/2019 120 200 220 63 150 19 130 267 32 17 30 30 160 19 290 26 22 180 360 34 66
DG-AX9 3.5-4 DG-AX9-3.5-4 1/23/2019 500 830 790 290 690 73 720 1108 45 150 130 150 810 73 1500 82 96 1000 1800 590 930
DG-AX9 9.5-10 DG-AX9-9.5-10 1/23/2019 5.9 8.7 12 <3.9 11 <3.9 9.6 13 <3.9 <3.9 <3.9 <3.9 10 <3.9 19 <3.9 5.7 12 21 5.7 6.7
DG-AY3 0.5-1 DG-AY3-0.5-1 1/31/2019 3.8 11 15 6.9 6 <6.8 10 17 <9.8 <5.5 7.8 12 14 <6.8 8 <4.3 <6.8 4.4 9.6 17 14
DG-AY3 3.5-4 DG-AY3-3.5-4 1/31/2019 <150 440 470 280 170 <350 <420 693 <500 <280 240 <200 560 <350 270 <220 <350 250 420 130 170
DG-N1 0.5-1 DG-N1-0.5-1 12/18/2018 50 70 130 47 81 19 44 112 31 <11 23 58 50 19 91 <8.7 33 53 100 82 210
DG-N1 3.5-4 DG-N1-3.5-4 12/18/2018 2.7 4.2 9.2 2.9 7 <3.5 <4.2 7 <4.9 <2.8 <2.4 <2.0 5.6 <3.5 3.6 <2.2 3.6 11 5.8 3.2 <10

DG-N13 0.5-1 DG-N13-0.5-1 1/10/2019 62 140 180 61 87 11 64 182 10 <5.5 22 49 83 11 170 <4.3 22 59 230 59 170
DG-N13 (D) 0.5-1 DG-N13 (D)-0.5-1 1/10/2019 37 80 100 35 63 9.5 50 109 23 <5.5 18 48 72 9.5 100 <4.3 27 50 120 57 160

DG-N13 3.5-4 DG-N13-3.5-4 1/10/2019 8.7 8.1 14 2.1 30 3.6 <4.2 14 190 8.7 2.9 12 8.5 3.6 15 54 79 160 27 13 15
DG-N13 7.5-8 DG-N13-7.5-8 1/10/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.7 <2.4 <2.0 <4.2 <3.4 <1.4 <2.2 <3.4 <1.8 <1.7 1.3 <9.8
DG-N4 4.5-5 DG-N4-4.5-5 12/19/2018 10 7.4 57 5.7 55 6.2 7.5 21 740 250 73 200 10 6.2 44 330 280 720 69 2800 <200
DG-N4 8.5-9 DG-N4-8.5-9 12/19/2018 2.8 4.3 18 3.1 11 <3.5 <4.2 8 <5.0 <2.8 <2.4 3.4 4.8 <3.5 9.1 3.6 4.3 15 11 29 40
DG-N5 0.5-1 DG-N5-0.5-1 1/8/2019 88 100 170 67 120 14 48 145 27 <5.4 24 48 58 14 130 <4.3 23 60 140 68 190

DG-N5 (D) 0.5-1 DG-N5 (D)-0.5-1 1/8/2019 40 72 87 27 68 8.1 47 98 12 3.3 28 36 68 8.1 160 4.2 16 140 230 35 86
DG-N5 (D) 0.5-1 DG-N5 (D)-0.5-1 1/24/2019 71 43 59 <39 48 <39 <39 78 <39 200 <39 75 <39 <39 400 47 <39 280 220 100 110

DG-N5 3.5-4 DG-N5-3.5-4 1/8/2019 5.6 4.4 9.7 3 13 <3.4 4.8 8 <4.9 <2.7 <2.3 2.1 7.5 <3.4 11 <2.1 5 13 12 38 74
DG-N9 0.5-1 DG-N9-0.5-1 1/10/2019 2800 5400 6200 2400 4500 490 1800 6999 330 97 2100 710 2200 490 5700 310 1100 6000 11000 380 960
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
Collection 

Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-N9 3.5-4 DG-N9-3.5-4 1/10/2019 36 63 94 26 65 11 36 91 16 <2.8 32 10 47 11 72 4.4 36 86 110 15 37
DG-O11 0.5-1 DG-O11-0.5-1 1/10/2019 40 39 85 26 77 7 18 61 5.1 <2.8 7.1 7.2 22 7 37 <2.2 31 58 57 31 88
DG-O11 3.5-4 DG-O11-3.5-4 1/10/2019 150 140 230 88 230 18 53 202 66 <14 34 38 69 18 180 <11 78 100 320 99 330
DG-O15 0.5-1 DG-O15-0.5-1 1/10/2019 7.4 9.9 16 5.6 15 <3.4 7.1 15 9.3 2.8 5 3.1 9 <3.4 16 3 11 21 22 65 120
DG-O15 3.5-4 DG-O15-3.5-4 1/10/2019 3 5.1 8.3 3.1 5.5 <3.4 <4.1 8 9.1 <2.7 <2.3 <1.9 <4.2 <3.4 6.8 <2.1 6 6.4 7.9 8.3 30

DG-O15 (D) 3.5-4 DG-O15 (D)-3.5-4 1/10/2019 2.3 3.9 6.6 2.3 4.5 <3.4 <4.1 7 7.8 <2.8 <2.4 <2.0 <4.2 <3.4 5.4 <2.2 4.5 5.7 6.1 7.3 30
DG-O15 7.5-8 DG-O15-7.5-8 1/10/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.5 <4.1 3 <4.9 <2.8 <2.4 <2.0 <4.2 <3.5 <1.4 <2.2 <3.5 <1.8 <1.7 1.2 <9.9
DG-O3 0.5-1 DG-O3-0.5-1 12/18/2018 4.3 5.2 7.2 3.4 3.3 <3.5 <4.2 8 <5.0 <2.8 <2.4 <2.0 5.8 <3.5 5.4 <2.2 <3.5 3.1 6.2 4.2 13
DG-O3 3.5-4 DG-O3-3.5-4 12/18/2018 3.3 5.1 8.1 3.3 4.5 <3.5 <4.2 8 6.8 <2.8 <2.4 <2.0 5.6 <3.5 8.2 <2.2 4.7 10 8.9 1.8 <10
DG-O4 4.5-5 DG-O4-4.5-5 12/19/2018 8.8 14 19 10 13 <17 <21 26 130 220 52 110 <21 <17 31 250 97 210 63 2000 <99
DG-O4 9.5-10 DG-O4-9.5-10 12/19/2018 2.8 5.1 21 2.8 9.1 <3.5 <4.2 9 7.7 14 3.8 8.1 5.6 <3.5 7.9 16 11 21 12 130 21
DG-O7 0.5-1 DG-O7-0.5-1 1/8/2019 <7.4 49 <10 <10 24 <17 <21 59 <25 <14 <12 <9.8 62 <17 <6.9 <11 <17 22 38 170 550
DG-O7 3.5-4 DG-O7-3.5-4 1/8/2019 4 4.4 6.5 2.4 6.4 <3.4 <4.1 7 <4.8 <2.7 <2.3 <1.9 5.9 <3.4 7 <2.1 <3.4 5.6 11 63 170
DG-P1 0.5-1 DG-P1-0.5-1 11/21/2018 120 180 170 64 130 34 86 252 16 15 43 45 110 34 180 16 25 120 220 15 43
DG-P1 3.5-4 DG-P1-3.5-4 11/21/2018 6.9 12 14 5.3 12 4 9 19 7.3 5.4 3.8 4 13 4 15 4 9.6 22 18 3.5 10

DG-P1 (D) 3.5-4 DG-P1 (D)-3.5-4 11/21/2018 18 20 21 9.1 22 4.5 11 30 6 3.7 5.4 14 15 4.5 39 6.8 7.7 53 44 4.7 16
DG-P13 0.5-1 DG-P13-0.5-1 1/10/2019 <1.5 2.3 4 <2.1 2.7 <3.5 <4.2 5 <4.9 <2.8 <2.4 <2.0 <4.3 <3.5 4 <2.2 <3.5 3.9 3.9 25 89
DG-P13 3.5-4 DG-P13-3.5-4 1/10/2019 5.8 11 36 6 29 <3.4 6.1 18 7.8 <2.7 4 2.7 9.4 <3.4 18 <2.1 45 50 21 90 330

DG-P13 (D) 3.5-4 DG-P13 (D)-3.5-4 1/10/2019 5.3 11 36 6.8 26 <3.4 5.8 18 6.2 <2.7 3.8 2.6 8.3 <3.4 18 <2.2 37 42 21 22 70
DG-P4 4.5-5 DG-P4-4.5-5 12/19/2018 27 36 80 25 72 <35 <42 67 730 240 110 230 <43 <35 84 360 520 270 140 3600 <200
DG-P4 7.5-8 DG-P4-7.5-8 12/19/2018 2.5 4.3 31 3.2 36 4.7 <4.2 13 11 5 2.8 6 6.1 4.7 12 6.7 23 83 12 54 15
DG-P5 0.5-1 DG-P5-0.5-1 1/8/2019 31 46 80 25 54 6.7 22 66 34 3.3 14 27 25 6.7 58 2.4 38 47 72 35 110
DG-P5 3.5-4 DG-P5-3.5-4 1/8/2019 29 34 62 23 41 <17 <20 53 <24 <13 <11 9.9 27 <17 37 <10 25 30 54 100 940
DG-P9 0.5-1 DG-P9-0.5-1 11/21/2018 8.7 16 18 <4.2 10 <6.9 16 24 10 <5.6 24 13 50 <6.9 9.8 <4.4 10 17 17 96 380
DG-P9 3.5-4 DG-P9-3.5-4 11/21/2018 11 17 67 10 67 11 14 37 <4.7 <2.6 3.5 3.7 16 11 54 <2.1 <3.3 240 42 14 45

DG-Q11 0.5-1 DG-Q11-0.5-1 1/10/2019 150 150 220 75 280 <69 <83 227 220 <55 <47 74 120 <69 170 <43 150 380 300 950 2800
DG-Q11 (D) 0.5-1 DG-Q11 (D)-0.5-1 1/10/2019 58 91 150 <80 170 <130 <160 185 <190 <110 <91 <76 <160 <130 110 <84 130 230 180 920 2600

DG-Q11 3.5-4 DG-Q11-3.5-4 1/10/2019 <140 <180 <200 <200 <130 <340 <400 298 520 <270 <230 <190 <410 <340 <130 <210 <340 260 <160 2300 5700
DG-Q15 0.5-1 DG-Q15-0.5-1 1/11/2019 230 180 360 42 480 83 96 333 1500 <55 <47 44 180 83 83 55 590 620 160 460 1100

DG-Q15 (D) 0.5-1 DG-Q15 (D)-0.5-1 1/11/2019 180 260 390 <100 530 <170 <210 414 1600 <140 <120 <99 220 <170 100 <110 580 690 280 1200 2900
DG-Q15 3.5-4 DG-Q15-3.5-4 1/11/2019 24 33 46 17 40 5.2 24 48 89 2.8 12 8.8 35 5.2 56 2.8 74 44 68 32 150
DG-Q15 7.5-8 DG-Q15-7.5-8 1/11/2019 <1.5 <1.9 <2.0 <2.0 1.4 <3.4 <4.1 3 <4.9 <2.7 <2.3 <1.9 <4.2 <3.4 2.3 <2.1 <3.4 <1.8 <1.7 2.8 20
DG-Q3 0.5-1 DG-Q3-0.5-1 12/18/2018 6 8.7 11 4.9 6.9 <3.5 5.9 13 5.2 <2.8 2.5 3 8.6 <3.5 12 <2.2 <3.5 7.5 15 11 31
DG-Q3 3.5-4 DG-Q3-3.5-4 12/18/2018 <1.5 2.5 3.3 <2.1 <1.4 <3.5 <4.2 5 <5.0 <2.8 <2.4 <2.0 <4.3 <3.5 1.6 <2.2 <3.5 <1.8 <1.7 2.5 <10
DG-Q7 0.5-1 DG-Q7-0.5-1 1/8/2019 85 120 200 66 160 26 93 185 68 <13 64 180 170 26 190 12 49 180 230 270 530
DG-Q7 3.5-4 DG-Q7-3.5-4 1/8/2019 11 11 32 9.4 27 4.4 10 21 27 <2.8 7.5 20 13 4.4 28 <2.2 40 44 27 61 150

DG-Q7 (D) 3.5-4 DG-Q7 (D)-3.5-4 1/8/2019 67 89 160 52 120 <17 57 127 57 <13 45 140 80 <17 120 <11 40 90 150 280 520
DG-R1 0.5-1 DG-R1-0.5-1 12/17/2018 190 310 470 130 390 68 170 463 120 <14 130 180 240 68 300 12 110 200 620 190 440
DG-R1 3.5-4 DG-R1-3.5-4 12/17/2018 5 4.3 26 3.3 22 4 4.6 12 72 4 2.6 120 6.9 4 11 13 21 52 12 92 61

DG-R13 0.5-1 DG-R13-0.5-1 1/28/2019 300 200 470 110 620 140 120 431 3300 <55 49 150 160 140 240 130 1500 1400 330 350 870
DG-R13 3.5-4 DG-R13-3.5-4 1/28/2019 6.8 7.9 16 4.2 13 4 <4.1 14 72 <2.7 <2.3 3.3 4.8 4 7.1 3.1 32 32 9.5 24 59
DG-R15 3.5-4 DG-R15-3.5-4 12/21/2018 320 480 700 <210 1100 <340 <410 775 <490 <280 <240 710 <420 <340 190 <220 1000 1000 940 10000 29000
DG-R5 0.5-1 DG-R5-0.5-1 1/29/2019 230 280 440 140 240 46 120 407 73 <14 32 48 130 46 330 <11 70 140 300 62 150
DG-R5 3.5-4 DG-R5-3.5-4 1/29/2019 82 110 140 33 110 18 49 156 10 <5.5 19 12 56 18 110 <4.3 12 45 140 11 32

DG-R5 (D) 3.5-4 DG-R5 (D)-3.5-4 1/29/2019 73 97 150 47 100 16 40 140 14 <5.5 21 21 48 16 110 <4.3 14 53 130 10 35
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-R9 0.5-1 DG-R9-0.5-1 1/22/2019 98 220 300 110 100 <86 120 316 <120 <69 120 190 140 <86 220 <54 130 140 260 320 390
DG-R9 3.5-4 DG-R9-3.5-4 1/22/2019 11 15 28 7.3 16 4.5 8.6 24 <4.7 <2.7 4.7 4.9 10 4.5 14 <2.1 5.1 19 20 39 44
DG-S11 0.5-1 DG-S11-0.5-1 1/10/2019 <74 <94 <100 <100 <69 <170 <210 152 <250 <140 <120 <99 <210 <170 <69 <110 <170 <89 <84 680 1900
DG-S11 3.5-4 DG-S11-3.5-4 1/10/2019 97 97 240 <83 230 <140 <170 210 240 <110 <95 <79 <170 <140 290 <87 <140 460 320 1200 2700
DG-S15 0.5-1 DG-S15-0.5-1 1/11/2019 <30 42 58 <41 <28 <69 <83 88 <98 <55 <47 <39 <85 <69 30 <43 <69 41 71 940 2400
DG-S15 3.5-4 DG-S15-3.5-4 1/11/2019 7.8 6.3 57 6.7 74 4.5 7 18 42 <2.7 3 5 9.7 4.5 41 11 100 280 28 13 33

DG-S15 (D) 3.5-4 DG-S15 (D)-3.5-4 1/11/2019 10 8.4 36 3.7 37 3.5 5.1 17 140 3.8 2.4 6.3 9.7 3.5 24 37 89 140 27 16 41
DG-S15 6-6.5 DG-S15-6-6.5 1/11/2019 <30 <38 <42 <42 67 <69 <83 62 <99 <55 <47 <40 <85 <69 <28 <44 <69 240 120 1500 1400
DG-S3 0.5-1 DG-S3-0.5-1 12/18/2018 21 28 42 13 30 5.1 15 41 22 <2.8 8.9 12 18 5.1 42 <2.2 17 31 57 90 230
DG-S3 3.5-4 DG-S3-3.5-4 12/18/2018 31 84 130 43 70 <70 <84 140 <99 <56 <48 <40 <86 <70 75 <44 <70 97 81 740 4700
DG-S7 0.5-1 DG-S7-0.5-1 1/8/2019 85 120 180 67 140 19 61 172 33 <14 49 89 90 19 160 <11 32 100 200 260 710
DG-S7 3.5-4 DG-S7-3.5-4 1/8/2019 18 13 26 8.2 33 <3.4 8.6 20 15 <2.7 6.6 12 11 <3.4 52 3.8 34 53 55 97 140
DG-S9 4.5-5 DG-S9-4.5-5 12/20/2018 98 220 420 <42 330 <70 100 317 110 <56 58 210 140 <70 310 <44 120 140 700 3000 7300
DG-S9 7.5-8 DG-S9-7.5-8 12/20/2018 20 21 55 <10 45 <17 <21 38 <25 35 <12 99 <21 <17 50 17 24 120 92 1900 2700
DG-T1 0.5-1 DG-T1-0.5-1 12/17/2018 140 250 360 100 240 50 130 364 83 <14 100 110 170 50 200 12 78 130 400 180 540
DG-T1 3.5-4 DG-T1-3.5-4 12/17/2018 3.7 5.9 14 3.6 12 <3.5 <4.2 10 <5.0 <2.8 <2.4 2 6.3 <3.5 6.5 <2.2 6.4 25 10 1.6 <10

DG-T1 (D) 3.5-4 DG-T1 (D)-3.5-4 12/17/2018 2.8 4.7 9.5 2.7 5.8 <3.5 <4.2 8 <5.0 <2.8 <2.4 2.2 4.6 <3.5 3.8 <2.2 <3.5 12 7 5.8 19
DG-T13 0.5-1 DG-T13-0.5-1 1/10/2019 8.5 14 29 <10 26 <17 <21 27 78 <14 <12 10 <21 <17 20 <11 56 43 27 280 730

DG-T13 (D) 0.5-1 DG-T13 (D)-0.5-1 1/10/2019 21 34 56 <21 57 <35 <42 61 220 <28 25 21 74 <35 38 <22 120 94 55 530 1500
DG-T13 3.5-4 DG-T13-3.5-4 1/10/2019 10 11 15 5.3 14 <3.5 8.5 16 5.4 <2.8 <2.4 3.2 13 <3.5 27 <2.2 5.2 25 23 11 27
DG-T17 0.5-1 DG-T17-0.5-1 1/28/2019 350 210 410 170 340 <170 <210 384 2100 <140 140 330 <210 <170 740 <110 1300 740 630 1200 3400
DG-T17 3.5-4 DG-T17-3.5-4 1/28/2019 18 41 78 36 28 <34 <41 70 <49 <27 <23 34 <42 <34 46 <21 <34 24 54 59 200
DG-T17 7-7.5 DG-T17-7-7.5 1/28/2019 140 230 400 98 170 69 100 364 200 <27 <23 87 130 69 270 61 480 260 240 940 900

DG-T17 (D) 7-7.5 DG-T17 (D)-7-7.5 1/28/2019 220 180 480 120 290 53 110 315 260 <28 <24 85 110 53 350 68 470 320 370 420 450
DG-T5 0.5-1 DG-T5-0.5-1 1/8/2019 33 55 54 19 47 9.3 29 76 17 3.1 4.9 10 42 9.3 51 <2.2 25 33 67 22 47
DG-T5 3.5-4 DG-T5-3.5-4 1/8/2019 <1.5 2.6 4.3 <2.1 2.3 <3.5 <4.1 5 <4.9 <2.8 <2.4 <2.0 <4.2 <3.5 2 <2.2 <3.5 <1.8 2.3 3.4 <9.9
DG-T9 0.5-1 DG-T9-0.5-1 1/10/2019 7.5 8.5 15 4.8 12 <3.4 4.3 13 7.5 <2.7 3 7.1 6.6 <3.4 15 <2.1 6.8 12 16 46 86
DG-T9 3.5-4 DG-T9-3.5-4 1/10/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.7 <2.3 <2.0 <4.2 <3.4 <1.4 <2.1 <3.4 <1.8 <1.7 1.9 <9.9

DG-U11 0.5-1 DG-U11-0.5-1 1/10/2019 92 140 190 <83 300 <140 <170 247 1000 130 <94 170 <170 <140 230 150 380 650 660 3600 4900
DG-U11 3.5-4 DG-U11-3.5-4 1/10/2019 12 17 34 8.7 30 <3.5 6.3 24 46 8 7.8 28 8.4 <3.5 32 9 40 76 51 270 450
DG-U13 7.5-8 DG-U13-7.5-8 12/21/2018 45 86 92 <41 200 <69 <83 139 <98 <55 <47 44 <84 <69 29 <43 <69 37 280 1100 2700
DG-U15 3.5-4 DG-U15-3.5-4 1/28/2019 <2.9 8 9.9 5.2 3.9 <6.7 <8.0 13 12 <5.4 <4.6 4.6 8.6 <6.7 6.5 <4.2 9 5.6 9 20 66
DG-U15 8.5-9 DG-U15-8.5-9 1/28/2019 <73 150 180 <100 <68 <170 <200 267 <240 <140 <120 120 <210 <170 <68 <110 <170 <87 280 2400 3100
DG-U17 0.5-1 DG-U17-0.5-1 1/28/2019 <29 66 110 54 62 <69 <82 118 320 <55 <47 67 87 <69 100 <43 300 170 130 500 1800
DG-U3 0.5-1 DG-U3-0.5-1 12/18/2018 55 61 130 47 81 11 32 94 70 <5.6 26 65 32 11 130 5.2 72 110 130 98 220
DG-U3 3.5-4 DG-U3-3.5-4 12/18/2018 16 10 110 13 130 14 13 38 130 20 11 27 17 14 140 12 280 650 70 12 36

DG-U3 (D) 3.5-4 DG-U3 (D)-3.5-4 12/18/2018 79 140 210 75 120 70 <84 244 <100 <56 <48 110 110 70 140 <44 92 230 140 330 2200
DG-U7 0.5-1 DG-U7-0.5-1 1/8/2019 10 20 30 13 25 6.4 22 33 5.8 <2.6 5.8 11 33 6.4 19 <2.1 5.8 11 23 15 52
DG-U7 3.5-4 DG-U7-3.5-4 1/8/2019 23 20 38 15 44 4.4 14 32 91 <2.7 11 11 20 4.4 40 6.5 79 59 51 28 62
DG-V1 0.5-1 DG-V1-0.5-1 12/17/2018 150 260 300 85 230 49 150 370 34 <5.6 83 45 200 49 190 11 48 96 440 41 76
DG-V1 3.5-4 DG-V1-3.5-4 12/17/2018 4.4 7.8 66 5.1 84 9.5 8.4 25 8.9 <2.8 <2.4 4.6 12 9.5 30 4.9 9.5 220 22 2.8 <10

DG-V13 0.5-1 DG-V13-0.5-1 1/10/2019 <28 63 100 <40 66 <66 <79 112 <94 <53 <45 <38 <81 <66 64 <42 70 78 83 710 2300
DG-V13 3.5-4 DG-V13-3.5-4 1/10/2019 170 170 220 83 200 <68 <82 248 <98 <55 <47 <39 100 <68 260 <43 <68 250 440 710 2300
DG-V13 7.5-8 DG-V13-7.5-8 1/10/2019 6.2 3 5.2 2.4 6.1 <3.4 <4.0 6 <4.8 <2.7 <2.3 3.5 <4.1 <3.4 13 <2.1 <3.4 13 8.8 5.7 22
DG-V17 0.5-1 DG-V17-0.5-1 1/28/2019 33 54 93 29 40 19 34 89 <25 <14 <12 14 41 19 41 <11 <17 25 69 70 210
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
Collection 

Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-V17 3.5-4 DG-V17-3.5-4 1/28/2019 <1.5 4.5 5.1 3.1 2.1 <3.4 <4.1 7 <4.8 <2.7 <2.3 <1.9 4.2 <3.4 4.1 <2.1 <3.4 1.9 5.1 3.1 16
DG-V17 (D) 3.5-4 DG-V17 (D)-3.5-4 1/28/2019 2.2 7.1 9.1 3.9 3.8 <3.3 5.7 10 <4.7 <2.7 <2.3 <1.9 6.3 <3.3 8.4 <2.1 <3.3 4.1 11 3.4 19

DG-V17 9.5-10 DG-V17-9.5-10 1/28/2019 180 240 290 81 190 26 90 323 340 65 34 130 140 26 540 68 290 380 770 170 210
DG-V5 0.5-1 DG-V5-0.5-1 1/8/2019 46 62 97 31 77 11 31 91 79 4.9 15 30 39 11 110 3.4 61 91 110 48 110
DG-V5 3.5-4 DG-V5-3.5-4 1/8/2019 <1.5 2 3.5 <2.1 1.8 <3.5 <4.2 4 <4.9 <2.8 <2.4 <2.0 <4.2 <3.5 2.6 <2.2 <3.5 2.2 3.1 1.7 <9.9
DG-V5 7.5-8 DG-V5-7.5-8 1/8/2019 <1.5 <1.9 <2.1 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.8 <2.4 <2.0 <4.2 <3.4 <1.4 <2.2 <3.4 <1.8 <1.7 0.98 <9.9
DG-V9 0.5-1 DG-V9-0.5-1 1/10/2019 <1.5 <1.9 2.2 <2.1 1.8 <3.4 <4.1 3 <4.9 <2.7 <2.3 <2.0 <4.2 <3.4 2.7 <2.1 <3.4 2.7 3.1 5 16
DG-V9 3.5-4 DG-V9-3.5-4 1/10/2019 2.1 <1.8 11 2.8 17 <3.4 <4.0 4 20 <2.7 4.5 2.4 <4.1 <3.4 29 3 130 59 16 15 27
DG-V9 7.5-8 DG-V9-7.5-8 1/10/2019 <1.4 <1.8 <2.0 <2.0 <1.3 <3.4 <4.0 3 <4.8 <2.7 <2.3 <1.9 <4.1 <3.4 <1.3 <2.1 <3.4 <1.7 <1.6 2.8 18

DG-W11 0.5-1 DG-W11-0.5-1 1/29/2019 250 460 550 210 290 89 230 654 <98 <55 140 120 290 89 380 <43 86 170 650 240 620
DG-W11 3.5-4 DG-W11-3.5-4 1/29/2019 <1.5 5.1 5.6 3.1 2.3 <3.4 4.1 8 <4.9 <2.7 <2.4 2.4 4.6 <3.4 4.3 <2.2 <3.4 3.2 7.2 1.4 <9.5

DG-W11 (D) 3.5-4 DG-W11 (D)-3.5-4 1/29/2019 <1.5 5.4 5.5 3.2 2 <3.4 4.3 8 <4.9 <2.8 <2.4 2.3 4.8 <3.4 4 <2.2 <3.4 3.3 6.5 3.4 13
DG-W15 0.5-1 DG-W15-0.5-1 1/28/2019 <300 540 610 480 <280 <690 <830 1007 <990 <560 <480 <400 <850 <690 350 <440 <690 <360 490 700 2900

DG-W15 (D) 0.5-1 DG-W15 (D)-0.5-1 1/28/2019 <73 130 140 120 <68 <170 <200 244 <240 <140 <120 <98 <210 <170 <68 <110 <170 <88 100 510 2600
DG-W15 3.5-4 DG-W15-3.5-4 1/28/2019 <150 260 260 210 <140 <350 <410 491 <490 <280 <240 <200 <420 <350 <140 <220 <350 <180 580 2200 4400
DG-W3 0.5-1 DG-W3-0.5-1 12/18/2018 27 36 45 21 25 <17 <21 53 <25 <14 15 32 25 <17 44 <11 17 26 55 62 160
DG-W3 3.5-4 DG-W3-3.5-4 12/18/2018 4.8 7 60 5.2 60 6.8 7 21 <5.0 <2.8 <2.4 2.6 9 6.8 27 <2.2 8.6 78 19 9.4 12
DG-W7 0.5-1 DG-W7-0.5-1 1/29/2019 39 57 100 33 36 21 48 97 42 <14 29 52 67 21 66 <11 42 50 63 32 74
DG-W7 3.5-4 DG-W7-3.5-4 1/29/2019 13 14 43 14 37 7 11 28 22 <5.5 7.4 7.2 12 7 59 <4.3 69 81 43 35 68
DG-X1 0.5-1 DG-X1-0.5-1 12/17/2018 810 1300 1600 530 1400 270 770 1895 190 <14 470 260 1100 270 1100 67 310 600 2600 95 130

DG-X1 (D) 0.5-1 DG-X1 (D)-0.5-1 12/17/2018 4400 5200 6800 2300 6100 1100 3100 7759 220 <28 1400 730 3900 1100 2600 160 350 1000 6600 69 120
DG-X1 3.5-4 DG-X1-3.5-4 12/17/2018 20 3.1 62 <2.1 30 3.9 <4.2 15 <5.0 <2.8 <2.4 <2.0 <4.3 3.9 11 <2.2 5.3 30 5.1 2.9 <10

DG-X13 0.5-1 DG-X13-0.5-1 1/22/2019 38 240 590 99 97 <69 92 348 <98 <55 <93 85 96 <69 68 <85 <69 57 210 490 1300
DG-X13 3.5-4 DG-X13-3.5-4 1/22/2019 <15 30 43 27 <14 <34 <41 54 <49 <27 32 <20 <42 <34 16 <22 <34 <18 28 180 280

DG-X13 (D) 3.5-4 DG-X13 (D)-3.5-4 1/22/2019 <15 52 100 38 26 <34 59 86 <49 <27 53 28 110 <34 31 <21 <34 <17 86 860 1300
DG-X17 0.5-1 DG-X17-0.5-1 1/28/2019 <150 230 250 210 <140 <350 <420 461 <500 <280 <240 <200 <430 <350 <140 <220 <350 <180 200 420 1600
DG-X17 3.5-4 DG-X17-3.5-4 1/28/2019 <290 550 550 450 <270 <690 <820 1010 <980 <550 <470 <390 <840 <690 270 <430 <690 <350 560 1500 4600
DG-X5 0.5-1 DG-X5-0.5-1 1/8/2019 46 61 94 34 73 11 37 90 71 3.7 27 70 68 11 94 <2.2 68 140 110 78 190
DG-X5 3.5-4 DG-X5-3.5-4 1/8/2019 <1.5 <1.9 2.6 <2.1 <1.4 <3.4 <4.1 3 <4.9 <2.8 <2.4 <2.0 <4.2 <3.4 1.6 <2.2 <3.4 <1.8 1.8 1.3 <9.9
DG-X9 0.5-1 DG-X9-0.5-1 1/10/2019 8.4 7.9 13 4.1 4.3 3.8 20 16 5.3 <2.8 22 47 65 3.8 6.9 <2.2 8.9 6.5 8 31 74
DG-X9 3.5-4 DG-X9-3.5-4 1/10/2019 18 10 27 7.7 44 <3.4 6.4 17 120 <2.7 <2.4 15 8.2 <3.4 69 7.8 390 160 52 68 90

DG-Y11 0.5-1 DG-Y11-0.5-1 1/21/2019 220 680 690 340 280 400 520 1227 <480 <270 <230 260 900 400 320 <210 <340 180 920 2200 6100
DG-Y11 3.5-4 DG-Y11-3.5-4 1/21/2019 <2.8 8.5 16 6 6.9 6.8 10 18 <9.4 <5.3 6.5 34 19 6.8 5.5 <4.1 <6.6 12 9.8 250 260
DG-Y15 0.5-1 DG-Y15-0.5-1 1/31/2019 <59 100 140 <83 <55 <140 <170 196 <200 <110 <95 85 <170 <140 87 <87 <140 77 110 620 860
DG-Y15 3.5-4 DG-Y15-3.5-4 1/31/2019 <7.3 16 20 14 <6.8 <17 <21 28 <24 <14 <12 13 <21 <17 12 <11 <17 13 18 180 270

DG-Y15 (D) 3.5-4 DG-Y15 (D)-3.5-4 1/31/2019 <7.5 20 29 16 9.3 <17 <21 33 <25 <14 <12 13 <21 <17 18 <11 <17 16 26 120 170
DG-Y15 7.5-8 DG-Y15-7.5-8 1/31/2019 <59 170 250 <83 280 <140 <170 277 2600 1000 400 260 <170 <140 290 820 1300 990 830 3600 1600
DG-Y19 0.5-1 DG-Y19-0.5-1 1/28/2019 <150 240 250 <210 <140 <350 <420 470 <500 <280 <240 <200 <430 <350 <140 <220 <350 <180 170 1000 6400
DG-Y19 3.5-4 DG-Y19-3.5-4 1/28/2019 50 69 140 52 56 <33 49 110 53 <27 25 42 51 <33 74 <21 36 68 97 82 320
DG-Y19 7.5-8 DG-Y19-7.5-8 1/28/2019 <1.4 3.4 3.6 2.4 <1.3 <3.4 <4.0 6 <4.8 <2.7 <2.3 <1.9 <4.1 <3.4 2 <2.1 <3.4 <1.7 5 5.5 <9.8
DG-Y3 0.5-1 DG-Y3-0.5-1 12/18/2018 210 300 470 200 200 <170 <210 466 <250 <140 <120 140 230 <170 410 <110 <170 210 470 930 1900
DG-Y3 3.5-4 DG-Y3-3.5-4 12/18/2018 2.4 4.3 25 2.9 22 <3.5 <4.2 9 <5.0 <2.8 <2.4 <2.0 5.3 <3.5 11 <2.2 7.3 35 9 2.1 <10
DG-Y7 0.5-1 DG-Y7-0.5-1 1/9/2019 31 32 53 18 47 4.6 15 47 11 3.7 4.4 14 17 4.6 70 3 12 49 68 25 43
DG-Y7 3.5-4 DG-Y7-3.5-4 1/9/2019 11 7.5 18 6.2 29 <3.4 <4.1 12 22 <2.7 4.4 6.8 <4.2 <3.4 35 3.9 73 68 34 59 110
DG-Z13 0.5-1 DG-Z13-0.5-1 1/28/2019 <15 24 32 24 <14 <35 <42 48 110 <28 <24 29 <43 <35 21 <22 37 86 40 1000 200
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Table 3: Polynuclear Aromatic Hydrocarbons and Total Petroleum 
Hydrocarbons as Diesel and Motor Oil Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location
Depth Range 

(ft bgs) Sample Name
Collection 

Date
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1.1E+03 1.1E+02 1.1E+03 1.1E+04 1.1E+05 1.1E+02 1.1E+03 -- 2.4E+05 3.6E+06 -- 1.8E+07 -- 1.1E+02 2.4E+06 2.4E+06 3.8E+03 -- 1.8E+06 2.6E+02 1.2E+04

1.0E+04 5.7E+03 7.5E+04 3.9E+04 1.0E+04 3.9E+05 3.2E+04 -- 8.8E+02 1.2E+04 6.4E+03 1.9E+03 2.7E+04 3.9E+05 8.6E+04 6.0E+03 1.2E+03 1.1E+04 4.5E+04 7.3E+03 --

-- -- -- -- -- -- -- 4.0E+02 -- -- -- -- -- -- -- -- -- -- -- -- --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg mg/kgUnits

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Regional Background [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-Z13 3.5-4 DG-Z13-3.5-4 1/28/2019 <7.3 18 40 15 21 <17 <21 32 150 <14 12 25 21 <17 20 37 35 54 36 290 280
DG-Z17 0.5-1 DG-Z17-0.5-1 1/28/2019 <74 350 200 120 <69 <170 <210 470 <250 <140 <120 <99 <210 <170 87 <110 <170 <89 210 400 1200

DG-Z17 (D) 0.5-1 DG-Z17 (D)-0.5-1 1/28/2019 <30 99 110 65 40 <69 <83 151 <98 <55 <47 52 110 <69 64 <43 <69 43 110 590 1300
DG-Z17 3.5-4 DG-Z17-3.5-4 1/28/2019 <150 220 230 210 <140 <350 <420 449 <500 <280 <240 <200 <430 <350 <140 <220 <350 <180 <170 1300 4800
DG-Z17 7.5-8 DG-Z17-7.5-8 1/28/2019 <71 130 140 110 <67 <170 <200 244 390 350 130 190 <200 <170 100 <100 <170 550 290 1800 990
DG-Z5 0.5-1 DG-Z5-0.5-1 1/8/2019 140 190 230 93 180 24 67 259 55 <11 48 61 79 24 180 <8.7 85 93 330 70 190
DG-Z5 3.5-4 DG-Z5-3.5-4 1/8/2019 <1.5 <1.9 3.4 <2.1 1.8 <3.5 <4.2 3 <5.0 <2.8 <2.4 <2.0 <4.3 <3.5 2.2 <2.2 <3.5 2.5 2.4 5.6 12
DG-Z9 0.5-1 DG-Z9-0.5-1 1/9/2019 39 50 93 29 45 <17 23 74 <24 <13 24 41 33 <17 56 <10 21 30 65 100 190

DG-Z9 (D) 0.5-1 DG-Z9 (D)-0.5-1 1/9/2019 19 21 38 12 27 <6.8 14 32 <9.8 <5.5 12 22 27 <6.8 59 <4.3 11 31 52 62 130
DG-Z9 3.5-4 DG-Z9-3.5-4 1/9/2019 4 <1.8 19 4 29 <3.4 <4.1 5 15 <2.7 <2.3 2.6 <4.2 <3.4 29 2.1 41 56 17 31 58

Notes:
1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure. 
2. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Leaching to Groundwater Levels (Table S-3) Non-drinking Water. 
3. Benzo(a)pyrene: RWQCB, 2017. Letter from Vic Pal to Howard Pearce Re Concurrence with Proposed Revisions to the Baylands Soil Processing Acceptance Criteria, Brisbane Landfill, San Mateo County. 14 September.
4. Total PAHs calculated based on the PEA Guidance Manual, Potency Equivalecy Factors for PAHs - Table 2-4.

Abbreviations, and Symbols:

   "--" - Not Available     MDL - Method Detection Limit

  "<" - Non-detect result   SIM - selective ion monitoring

(D) - Duplicate sample    TPH - Total petroleum hydrocarbon

ft bgs - Feet below ground surface    ESL - Environmental Screening Level

MDL - Method Detection Limit     RWQCB - Regional Water Quality Control Board

mg/kg - milligram per kilogram     USEPA - United States Environmental Protection Agency

10. Gray shading indicates a detection above the comparison criteria.

7. TPH-diesel and TPH-motor oil analyzed by USEPA Method 8015B

8. Non-detect results are presented with "<" followed by the MDL.

9. Results in bold font indicate a detection above the MDL.

6. PAHs analyzed by USEPA Method 8270C SIM

5. The lower RWQCB ESL is used as comparison criteria when available unless the regional background is higher, in which case regional background is used as the comparison criteria. The carcinogenic PAHs (benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene and   indeno(1,2,3-cd)pyrene) were converted to total PAHs and that comparison criteria was used rather than individual ESLs.
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

DG-AA11 0.5-1 DG-AA11S-0.5-1 1/29/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AA11 3.5-4 DG-AA11S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AA15 0.5-1 DG-AA15S-0.5-1 1/22/2019 <1.1 <0.79 <0.77 <1.0 <0.75 <0.68 <5.5 <1.1 <0.87 <1.2 <0.62 <1.2 <0.87 <17 <17

DG-AA19 0.5-1 DG-AA19S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AA19 3.5-4 DG-AA19S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AA19 8.5-9 DG-AA19S-8.5-9 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AA3 0.5-1 DG-AA3S-0.5-1 2/5/2019 1.7 1.9 3.8 <0.52 0.57 <0.34 9.7 2.0 <0.44 <0.60 <0.31 <0.60 0.82 <17 270

DG-AA3 3.5-4 DG-AA3S-3.5-4 2/5/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 19

DG-AA3 7-7.5 DG-AA3S-7-7.5 2/5/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-AA7 0.5-1 DG-AA7S-0.5-1 1/9/2019 2.2 1.3 4.7 <0.54 0.67 <0.35 <3.1 4.9 <0.45 <0.62 <0.32 <0.62 0.9 <17 710

DG-AA7 3.5-4 DG-AA7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 21

DG-AB13 0.5-1 DG-AB13S-0.5-1 1/22/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-AB13 3.5-4 DG-AB13S-3.5-4 1/22/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-AB13 (D) 3.5-4 DG-AB13 (D)S-3.5-4 1/22/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AB13 13.5-14 DG-AB13S-13.5-14 1/22/2019 <12 <8.0 <7.8 <10 <7.6 <6.9 <61 <11 <8.8 <12 <6.3 <12 <8.8 <150 <150

DG-AB17 0.5-1 DG-AB17S-0.5-1 1/24/2019 <1.5 <1.5 3.4 <1.5 3.1 <1.5 38 <1.5 <1.5 <1.5 <2.0 <1.5 3.0 <17 43

DG-AB17 3.5-4 DG-AB17S-3.5-4 1/24/2019 <1.5 1.6 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17

DG-AB5 0.5-1 DG-AB5S-0.5-1 1/29/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AB5 (D) 0.5-1 DG-AB5 (D)S-0.5-1 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AB5 3.5-4 DG-AB5S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AB9 0.5-1 DG-AB9S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AB9 3.5-4 DG-AB9S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AC11 0.5-1 DG-AC11S-0.5-1 1/29/2019 4.2 1.8 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AC11 3.5-4 DG-AC11S-3.5-4 1/29/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-AC11 8.5-9 DG-AC11S-8.5-9 1/29/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AC15 0.5-1 DG-AC15S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AC15 (D) 0.5-1 DG-AC15 (D)S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 18

DG-AC15 3.5-4 DG-AC15S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AC15 7.5-8 DG-AC15S-7.5-8 1/31/2019 <3.0 <3.0 <3.0 <3.0 <4.0 <3.0 <20 <3.0 <3.0 <3.0 <4.0 <3.0 <3.0 <34 <34

DG-AC3 0.5-1 DG-AC3S-0.5-1 12/19/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-AC3 3.5-4 DG-AC3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 23

DG-AC7 0.5-1 DG-AC7S-0.5-1 1/9/2019 <0.60 0.48 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <16 190

DG-AC7 (D) 0.5-1 DG-AC7 (D)S-0.5-1 1/9/2019 <0.60 0.89 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <16 120

DG-AC7 3.5-4 DG-AC7S-3.5-4 1/9/2019 <3.0 <2.1 <2.0 <2.7 <2.0 <1.8 <16 <2.9 <2.3 <3.1 <1.6 <3.1 <2.3 <17 <17

DG-AC7 7.5-8 DG-AC7S-7.5-8 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AD13 0.5-1 DG-AD13S-0.5-1 2/1/2019 <1.2 <0.82 5.1 <1.1 1.2 <0.70 <6.3 <1.2 <0.90 <1.2 <0.65 <1.2 <0.90 <17 <17

DG-AD13 3.5-4 DG-AD13S-3.5-4 2/1/2019 <3.0 <2.0 <2.0 <2.7 <1.9 <1.8 <16 <2.9 <2.2 <3.1 <1.6 <3.1 <2.2 <17 <17

DG-AD13 7.5-8 DG-AD13S-7.5-8 2/1/2019 <6.1 <4.2 <4.1 <5.5 <4.0 <3.6 <32 <5.9 <4.6 <6.3 <3.3 <6.3 <4.6 <17 <17

DG-AD13 (D) 7.5-8 DG-AD13 (D)S-7.5-8 2/1/2019 <12 <8.3 <8.1 <11 <7.9 <7.1 <63 <12 <9.1 <12 <6.5 <12 <9.1 <17 <17

DG-AD17 0.5-1 DG-AD17S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AD17 3.5-4 DG-AD17S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AD17 7-7.5 DG-AD17S-7-7.5 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AD5 0.5-1 DG-AD5S-0.5-1 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 99

DG-AD5 3.5-4 DG-AD5S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AD9 0.5-1 DG-AD9S-0.5-1 1/9/2019 9.0 4.9 12 <0.53 <0.38 <0.34 <3.1 6.6 12 <0.60 <0.32 <0.60 <0.44 <17 200

DG-AD9 3.5-4 DG-AD9S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 1.0 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AE11 0.5-1 DG-AE11S-0.5-1 1/21/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AE11 3.5-4 DG-AE11S-3.5-4 1/21/2019 <1.2 <0.81 <0.79 <1.1 <0.77 <0.69 <5.6 <1.1 <0.88 <1.2 <0.63 <1.2 <0.88 <17 <17

DG-AE3 0.5-1 DG-AE3S-0.5-1 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AE3 3.5-4 DG-AE3S-3.5-4 12/19/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17

DG-AE7 0.5-1 DG-AE7S-0.5-1 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AE7 3.5-4 DG-AE7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AE7 8-8.5 DG-AE7S-8-8.5 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AF13 0.5-1 DG-AF13S-0.5-1 11/21/2018 <12 <8.3 <8.1 <11 <7.9 <7.1 <63 <12 <9.1 <12 <6.5 <12 <9.1 <34 <34

DG-AF13 0.5-1 DG-AF13S-0.5-1 1/28/2019 <1.2 2.2 14 <1.1 4.5 <0.71 64 <1.2 <0.91 <1.2 <0.65 <1.2 4.5 <17 41

DG-AF13 3.5-4 DG-AF13S-3.5-4 11/21/2018 <29 <20 42 <26 <19 <17 <150 <28 <22 <30 <16 <30 <22 <34 <34

DG-AF13 3.5-4 DG-AF13S-3.5-4 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AF13 7-7.5 DG-AF13S-7-7.5 11/21/2018 <5.9 <4.0 <3.9 <5.3 <3.9 <3.5 <31 <5.7 <4.4 <6.1 <3.2 <6.1 <4.4 <17 <17

DG-AF5 0.5-1 DG-AF5S-0.5-1 1/8/2019 4.2 4.4 9.2 <0.53 11 <0.35 110 <0.57 <0.44 <0.61 <0.32 <0.61 11 <17 600

DG-AF5 3.5-4 DG-AF5S-3.5-4 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.7 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-AG11 0.5-1 DG-AG11S-0.5-1 1/21/2019 3.3 <0.79 3.4 <1.0 2.1 <0.68 <6.0 <1.1 <0.86 <1.2 <0.62 <1.2 2.4 <17 28

DG-AG11 3.5-4 DG-AG11S-3.5-4 1/21/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-AG11 9.5-10 DG-AG11S-9.5-10 1/21/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AG15 0.5-1 DG-AG15S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 2.2 <1.5 35 <1.5 <1.5 <1.5 <2.0 <1.5 3.5 <17 <17

DG-AG15 3.5-4 DG-AG15S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AG15 8.5-9 DG-AG15S-8.5-9 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AG3 0.5-1 DG-AG3S-0.5-1 12/19/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AG3 3.5-4 DG-AG3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AG7 0.5-1 DG-AG7S-0.5-1 1/30/2019 1.8 4.4 2.7 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 120 110

DG-AG7 3.5-4 DG-AG7S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AH13 0.5-1 DG-AH13S-0.5-1 1/29/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.91 <1.2 <0.65 <1.2 <0.91 <17 <17

DG-AH13 3.5-4 DG-AH13S-3.5-4 1/29/2019 <6.0 <4.2 <4.1 <5.4 <4.0 <3.6 <32 <5.8 <4.6 <6.2 <3.3 <6.2 <4.6 <17 <17

DG-AH13 7.5-8 DG-AH13S-7.5-8 1/29/2019 <6.1 <4.2 <4.1 <5.5 <4.0 <3.6 <32 <5.9 <4.6 <6.3 <3.3 <6.3 <4.6 <34 <34

DG-AH17 0.5-1 DG-AH17S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AH5 0.5-1 DG-AH5S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 17

DG-AH5 3.5-4 DG-AH5S-3.5-4 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17

DG-AH5 8-8.5 DG-AH5S-8-8.5 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.7 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17

DG-AH9 0.5-1 DG-AH9S-0.5-1 1/30/2019 <1.5 <1.5 2.2 <1.5 <2.0 <1.5 <9.8 1.6 <1.5 <1.5 <2.0 <1.5 <1.5 <17 38

DG-AH9 3.5-4 DG-AH9S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AI11 0.5-1 DG-AI11S-0.5-1 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AI11 (D) 0.5-1 DG-AI11 (D)S-0.5-1 1/21/2019 1.3 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AI11 3.5-4 DG-AI11S-3.5-4 1/21/2019 <3.0 <2.1 <2.0 <2.7 <2.0 <1.8 <14 <2.9 <2.3 <3.1 <1.6 <3.1 <2.3 <17 <17

DG-AI11 9.5-10 DG-AI11S-9.5-10 1/21/2019 <6.1 <4.2 <4.1 <5.5 <4.0 <3.6 <29 <5.9 <4.6 <6.3 <3.3 <6.3 <4.6 <17 <17

DG-AI15 0.5-1 DG-AI15S-0.5-1 1/24/2019 2.9 4.4 6.3 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 130 70

DG-AI15 3.5-4 DG-AI15S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AI15 (D) 3.5-4 DG-AI15 (D)S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AI3 0.5-1 DG-AI3S-0.5-1 12/19/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AI3 3.5-4 DG-AI3S-3.5-4 12/19/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-AI3 (D) 3.5-4 DG-AI3 (D)S-3.5-4 12/19/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-AI7 0.5-1 DG-AI7S-0.5-1 1/9/2019 12 12 31 <0.54 <0.39 <0.35 <3.1 14 26 <0.62 <0.32 <0.62 <0.45 <170 1500

DG-AI7 3.5-4 DG-AI7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AI7 8-8.5 DG-AI7S-8-8.5 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AJ13 0.5-1 DG-AJ13S-0.5-1 1/29/2019 <6.0 <4.2 <4.1 <5.5 <4.0 <3.6 <32 <5.8 <4.6 <6.2 <3.3 <6.2 <4.6 <17 <17

DG-AJ13 3.5-4 DG-AJ13S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AJ17 0.5-1 DG-AJ17S-0.5-1 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AJ17 3.5-4 DG-AJ17S-3.5-4 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AJ17 9.5-10 DG-AJ17S-9.5-10 1/24/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AJ5 0.5-1 DG-AJ5S-0.5-1 1/8/2019 <0.60 0.44 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 320

DG-AJ5 3.5-4 DG-AJ5S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AJ9 0.5-1 DG-AJ9S-0.5-1 1/30/2019 <1.5 1.6 54 <1.5 <2.0 <1.5 <9.9 4.4 <1.5 <1.5 <2.0 <1.5 <1.5 <17 820

DG-AJ9 3.5-4 DG-AJ9S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AK11 0.5-1 DG-AK11S-0.5-1 1/22/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AK11 3.5-4 DG-AK11S-3.5-4 1/22/2019 <12 <8.0 <7.8 <11 <7.6 <6.9 <55 <11 <8.8 <12 <6.3 <12 <8.8 <17 <17

DG-AK15 0.5-1 DG-AK15S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AK15 3.5-4 DG-AK15S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AK3 0.5-1 DG-AK3S-0.5-1 12/19/2018 <0.60 0.76 1.2 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AK3 3.5-4 DG-AK3S-3.5-4 12/19/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <2.9 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17

DG-AK7 0.5-1 DG-AK7S-0.5-1 1/9/2019 19 18 32 <0.55 <0.40 <0.36 <3.2 22 30 <0.63 <0.33 <0.63 <0.46 <84 940

DG-AK7 3.5-4 DG-AK7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AK7 (D) 3.5-4 DG-AK7 (D)S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AL13 0.5-1 DG-AL13S-0.5-1 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AL13 3.5-4 DG-AL13S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AL5 0.5-1 DG-AL5S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 17

DG-AL5 3.5-4 DG-AL5S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17

DG-AL5 (D) 3.5-4 DG-AL5 (D)S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AL9 0.5-1 DG-AL9S-0.5-1 1/21/2019 34 91 26 <0.54 <0.40 <0.36 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AL9 3.5-4 DG-AL9S-3.5-4 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AL9 7-7.5 DG-AL9S-7-7.5 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AL9 (D) 7-7.5 DG-AL9 (D)S-7-7.5 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AM11 0.5-1 DG-AM11S-0.5-1 1/22/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-AM11 3.5-4 DG-AM11S-3.5-4 1/22/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <5.8 <1.2 <0.91 <1.2 <0.65 <1.2 <0.91 <17 <17

DG-AM15 0.5-1 DG-AM15S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AM15 3.5-4 DG-AM15S-3.5-4 1/23/2019 2.4 27 7.4 <1.5 <2.0 <1.5 <10 3.0 <1.5 <1.5 <2.0 <1.5 <1.5 170 <17

DG-AM15 9.5-10 DG-AM15S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AM15 (D) 9.5-10 DG-AM15 (D)S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AM3 0.5-1 DG-AM3S-0.5-1 12/19/2018 <0.58 3.1 12 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 25

DG-AM3 3.5-4 DG-AM3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AM7 0.5-1 DG-AM7S-0.5-1 1/9/2019 7.0 6.1 23 <0.54 2.2 <0.36 <3.2 28 <0.46 <0.62 <0.33 <0.62 2.5 <17 430

DG-AM7 3.5-4 DG-AM7S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AM7 7.5-8 DG-AM7S-7.5-8 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AN13 0.5-1 DG-AN13S-0.5-1 1/31/2019 <1.5 2.8 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AN13 3.5-4 DG-AN13S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AN13 9.5-10 DG-AN13S-9.5-10 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AN5 0.5-1 DG-AN5S-0.5-1 12/20/2018 <0.61 0.65 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 23

DG-AN5 3.5-4 DG-AN5S-3.5-4 12/20/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-AN9 0.5-1 DG-AN9S-0.5-1 1/21/2019 <0.60 1.7 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AN9 3.5-4 DG-AN9S-3.5-4 1/21/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AN9 7-7.5 DG-AN9S-7-7.5 1/21/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AO11 0.5-1 DG-AO11S-0.5-1 1/22/2019 <1.2 <0.80 <0.78 <1.0 <0.76 <0.68 <5.5 <1.1 <0.87 <1.2 <0.63 <1.2 <0.87 <17 <17

DG-AO11 3.5-4 DG-AO11S-3.5-4 1/22/2019 <2.9 <2.0 <1.9 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AO3 0.5-1 DG-AO3S-0.5-1 12/19/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 24

DG-AO3 3.5-4 DG-AO3S-3.5-4 12/19/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AO7 0.5-1 DG-AO7S-0.5-1 1/9/2019 2.8 3.8 6.9 <0.55 2.1 <0.36 46 <0.59 <0.46 <0.63 <0.33 <0.63 2.4 <17 440

DG-AO7 3.5-4 DG-AO7S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AP13 0.5-1 DG-AP13S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <16 <16

DG-AP13 (D) 0.5-1 DG-AP13 (D)S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AP13 3.5-4 DG-AP13S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AP13 9.5-10 DG-AP13S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AP5 0.5-1 DG-AP5S-0.5-1 12/20/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AP5 3.5-4 DG-AP5S-3.5-4 12/20/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AP9 0.5-1 DG-AP9S-0.5-1 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AP9 3.5-4 DG-AP9S-3.5-4 1/21/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AQ11 0.5-1 DG-AQ11S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AQ11 3.5-4 DG-AQ11S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17

DG-AQ3 0.5-1 DG-AQ3S-0.5-1 12/19/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AQ3 3.5-4 DG-AQ3S-3.5-4 12/19/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AQ7 0.5-1 DG-AQ7S-0.5-1 1/30/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17

DG-AQ7 3.5-4 DG-AQ7S-3.5-4 1/30/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AR13 0.5-1 DG-AR13S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AR13 3.5-4 DG-AR13S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AR13 9.5-10 DG-AR13S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AR5 0.5-1 DG-AR5S-0.5-1 12/20/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AR5 3.5-4 DG-AR5S-3.5-4 12/20/2018 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-AR9 0.5-1 DG-AR9S-0.5-1 1/9/2019 4.3 3.4 15 <0.54 2.4 <0.36 35 3.9 <0.46 <0.62 <0.33 <0.62 3.1 <17 68

DG-AR9 3.5-4 DG-AR9S-3.5-4 1/9/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AR9 (D) 3.5-4 DG-AR9 (D)S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AS11 0.5-1 DG-AS11S-0.5-1 1/31/2019 <1.5 2.7 3.3 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 46 29

DG-AS11 3.5-4 DG-AS11S-3.5-4 1/31/2019 <4.5 <4.5 <4.5 <4.5 <6.0 <4.5 <30 <4.5 <4.5 <4.5 <6.0 <4.5 <4.5 <17 27

DG-AS11 7.5-8 DG-AS11S-7.5-8 1/31/2019 <4.3 <4.3 <4.3 <4.3 <5.7 <4.3 <29 <4.3 <4.3 <4.3 <5.7 <4.3 <4.3 <17 <17

DG-AS3 0.5-1 DG-AS3S-0.5-1 12/20/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.9 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AS3 (D) 0.5-1 DG-AS3 (D)S-0.5-1 12/20/2018 <0.58 2.6 2.5 <0.53 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-AS3 3.5-4 DG-AS3S-3.5-4 12/20/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AS3 4.5-5 DG-AS3S-4.5-5 12/20/2018 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-AS7 0.5-1 DG-AS7S-0.5-1 1/9/2019 2.9 2.3 16 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 120

DG-AS7 3.5-4 DG-AS7S-3.5-4 1/9/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AT12 0.5-1 DG-AT12S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AT12 3.5-4 DG-AT12S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 6.6 <1.9 <1.5 <1.5 <17 <17

DG-AT12 9.5-10 DG-AT12S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17

DG-AT5 0.5-1 DG-AT5S-0.5-1 12/20/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-AT5 3.5-4 DG-AT5S-3.5-4 12/20/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-AT9 0.5-1 DG-AT9S-0.5-1 1/30/2019 5.6 63 85 <1.5 <1.9 <1.5 <9.7 3.2 <1.5 <1.5 <1.9 <1.5 2.3 <16 52

DG-AT9 3.5-4 DG-AT9S-3.5-4 1/30/2019 <1.5 4.4 1.8 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AU11 0.5-1 DG-AU11S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 <1.5 <1.9 <1.5 <1.5 <17 <17

DG-AU11 3.5-4 DG-AU11S-3.5-4 1/23/2019 1.5 15 39 <1.5 <2.0 <1.5 <9.8 11 <1.5 <1.5 <2.0 <1.5 <1.5 760 560

DG-AU11 9.5-10 DG-AU11S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 22 <17

DG-AU3 0.5-1 DG-AU3S-0.5-1 12/20/2018 2.6 0.79 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 36

DG-AU3 3.5-4 DG-AU3S-3.5-4 12/20/2018 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AU7 0.5-1 DG-AU7S-0.5-1 1/9/2019 3.9 2.3 13 <0.54 0.84 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 1.0 <17 220

DG-AU7 (D) 0.5-1 DG-AU7 (D)S-0.5-1 1/9/2019 3.6 2.8 <0.40 <0.54 1.2 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 1.0 <17 <17

DG-AU7 3.5-4 DG-AU7S-3.5-4 1/9/2019 <0.60 <0.41 <0.40 <0.54 <0.39 2.5 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-AV5 0.5-1 DG-AV5S-0.5-1 12/20/2018 <0.60 5.7 14 <0.54 <0.39 <0.36 <2.9 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 420

DG-AV5 (D) 0.5-1 DG-AV5 (D)S-0.5-1 12/20/2018 <0.58 7.8 21 <0.53 12 <0.34 160 <0.56 <0.44 <0.60 <0.32 <0.60 12 <17 740

DG-AV5 3.5-4 DG-AV5S-3.5-4 12/20/2018 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-AV5 7.5-8 DG-AV5S-7.5-8 12/20/2018 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-AV9 0.5-1 DG-AV9S-0.5-1 2/1/2019 120 280 220 <1.1 61 <0.71 340 1.5 <0.90 <1.2 <0.65 <1.2 51 <17 <17

DG-AV9 3.5-4 DG-AV9S-3.5-4 2/1/2019 3.2 9.5 6.5 <0.53 1.8 <0.35 18 2.5 <0.44 <0.60 <0.32 <0.60 2.1 <17 24

DG-AV9 8.5-9 DG-AV9S-8.5-9 2/1/2019 1.9 1.6 5.7 <0.53 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-AW11 0.5-1 DG-AW11S-0.5-1 1/23/2019 <1.5 <1.5 14 <1.5 <1.9 <1.5 <9.7 <1.5 <1.5 1.9 <1.9 <1.5 <1.5 <17 230

DG-AW11 3.5-4 DG-AW11S-3.5-4 1/23/2019 <1.5 27 4.7 <1.5 <1.9 <1.5 <9.7 2.4 <1.5 1.7 <1.9 <1.5 <1.5 <16 66

DG-AW11 7.5-8 DG-AW11S-7.5-8 1/23/2019 4.0 11 5.4 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AW3 0.5-1 DG-AW3S-0.5-1 1/31/2019 <1.5 <1.5 1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 25

DG-AW3 3.5-4 DG-AW3S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AX5 0.5-1 DG-AX5S-0.5-1 12/20/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-AX5 3.5-4 DG-AX5S-3.5-4 12/20/2018 <0.57 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17

DG-AX9 0.5-1 DG-AX9S-0.5-1 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AX9 3.5-4 DG-AX9S-3.5-4 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <10 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AX9 9.5-10 DG-AX9S-9.5-10 1/23/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AY3 0.5-1 DG-AY3S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-AY3 3.5-4 DG-AY3S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-N1 0.5-1 DG-N1S-0.5-1 12/18/2018 <0.60 2.7 10 <0.54 1.4 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 50
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-N1 3.5-4 DG-N1S-3.5-4 12/18/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-N13 0.5-1 DG-N13S-0.5-1 1/10/2019 <0.61 <0.42 1.4 <0.55 0.68 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-N13 (D) 0.5-1 DG-N13 (D)S-0.5-1 1/10/2019 <0.58 <0.40 0.44 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17

DG-N13 3.5-4 DG-N13S-3.5-4 1/10/2019 1.6 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-N13 7.5-8 DG-N13S-7.5-8 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-N5 0.5-1 DG-N5S-0.5-1 1/8/2019 <0.61 0.83 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-N5 (D) 0.5-1 DG-N5 (D)S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 200 160

DG-N5 3.5-4 DG-N5S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-N9 0.5-1 DG-N9S-0.5-1 1/10/2019 <1.2 <0.80 <0.78 <1.0 <0.76 <0.68 <6.1 <1.1 <0.87 <1.2 <0.63 <1.2 <0.87 <17 <17

DG-N9 3.5-4 DG-N9S-3.5-4 1/10/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-O11 0.5-1 DG-O11S-0.5-1 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-O11 3.5-4 DG-O11S-3.5-4 1/10/2019 <0.60 0.58 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-O15 0.5-1 DG-O15S-0.5-1 1/10/2019 0.62 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-O15 3.5-4 DG-O15S-3.5-4 1/10/2019 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-O15 (D) 3.5-4 DG-O15 (D)S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-O15 7.5-8 DG-O15S-7.5-8 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-O3 0.5-1 DG-O3S-0.5-1 12/18/2018 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17

DG-O3 3.5-4 DG-O3S-3.5-4 12/18/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-O7 0.5-1 DG-O7S-0.5-1 1/8/2019 <0.58 <0.40 1.4 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-O7 3.5-4 DG-O7S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-P1 0.5-1 DG-P1S-0.5-1 11/21/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-P1 3.5-4 DG-P1S-3.5-4 11/21/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-P1 (D) 3.5-4 DG-P1 (D)S-3.5-4 11/21/2018 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-P13 0.5-1 DG-P13S-0.5-1 1/10/2019 <0.60 <0.41 9.6 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-P13 3.5-4 DG-P13S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-P13 (D) 3.5-4 DG-P13 (D)S-3.5-4 1/10/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.59 <0.31 <0.59 <0.43 <17 <17

DG-P5 0.5-1 DG-P5S-0.5-1 1/8/2019 <0.60 0.88 <0.40 <0.54 1.0 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 110

DG-P5 3.5-4 DG-P5S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-P9 0.5-1 DG-P9S-0.5-1 11/21/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-P9 3.5-4 DG-P9S-3.5-4 11/21/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-Q11 0.5-1 DG-Q11S-0.5-1 1/10/2019 <1.2 <0.81 <0.79 <1.1 <0.77 <0.70 <6.2 <1.1 <0.89 <1.2 <0.64 <1.2 <0.89 <17 <17

DG-Q11 (D) 0.5-1 DG-Q11 (D)S-0.5-1 1/10/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.91 <1.2 <0.65 <1.2 <0.91 <17 <17

DG-Q11 3.5-4 DG-Q11S-3.5-4 1/10/2019 <2.9 <2.0 <1.9 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17

DG-Q15 0.5-1 DG-Q15S-0.5-1 1/11/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.72 <5.8 <1.2 <0.91 <1.3 <0.66 <1.3 <0.91 <17 <17

DG-Q15 (D) 0.5-1 DG-Q15 (D)S-0.5-1 1/11/2019 <1.2 <0.81 6.0 <1.1 <0.77 <0.69 <5.6 <1.1 <0.88 <1.2 <0.63 <1.2 <0.88 <17 <17
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-Q15 3.5-4 DG-Q15S-3.5-4 1/11/2019 <0.59 <0.40 <0.39 <0.53 <0.39 <0.35 <2.8 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <16 <16

DG-Q15 7.5-8 DG-Q15S-7.5-8 1/11/2019 <2.9 <2.0 <2.0 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17

DG-Q3 0.5-1 DG-Q3S-0.5-1 12/18/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-Q3 3.5-4 DG-Q3S-3.5-4 12/18/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-Q7 0.5-1 DG-Q7S-0.5-1 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-Q7 3.5-4 DG-Q7S-3.5-4 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-Q7 (D) 3.5-4 DG-Q7 (D)S-3.5-4 1/8/2019 <0.58 5.1 <0.39 <0.53 1.6 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 520

DG-R1 0.5-1 DG-R1S-0.5-1 12/17/2018 <0.58 <0.40 <0.39 <0.53 1.2 <0.34 <3.1 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 53

DG-R1 3.5-4 DG-R1S-3.5-4 12/17/2018 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-R13 0.5-1 DG-R13S-0.5-1 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-R13 3.5-4 DG-R13S-3.5-4 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-R5 0.5-1 DG-R5S-0.5-1 1/29/2019 1.5 18 17 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 89

DG-R5 3.5-4 DG-R5S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-R5 (D) 3.5-4 DG-R5 (D)S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-R9 0.5-1 DG-R9S-0.5-1 1/22/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-R9 3.5-4 DG-R9S-3.5-4 1/22/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-S11 0.5-1 DG-S11S-0.5-1 1/10/2019 <2.9 <2.0 <1.9 <2.6 <1.9 <1.7 <15 <2.8 <2.2 <3.0 <1.6 <3.0 <2.2 <17 <17

DG-S11 3.5-4 DG-S11S-3.5-4 1/10/2019 <1.2 <0.84 <0.82 <1.1 <0.80 <0.72 <6.4 <1.2 <0.92 <1.3 <0.66 <1.3 <0.92 <17 <17

DG-S15 0.5-1 DG-S15S-0.5-1 1/11/2019 <1.2 <0.84 <0.82 <1.1 <0.80 <0.72 <6.4 <1.2 <0.92 <1.3 <0.66 <1.3 <0.92 <17 <17

DG-S15 3.5-4 DG-S15S-3.5-4 1/11/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-S15 (D) 3.5-4 DG-S15 (D)S-3.5-4 1/11/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-S3 0.5-1 DG-S3S-0.5-1 12/18/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-S3 3.5-4 DG-S3S-3.5-4 12/18/2018 <1.2 <0.82 <0.80 <1.1 <0.78 <0.70 <6.2 <1.2 <0.90 <1.2 <0.64 <1.2 <0.90 <17 <17

DG-S7 0.5-1 DG-S7S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 380

DG-S7 3.5-4 DG-S7S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <170 5300

DG-T1 0.5-1 DG-T1S-0.5-1 12/17/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-T1 3.5-4 DG-T1S-3.5-4 12/17/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-T1 (D) 3.5-4 DG-T1 (D)S-3.5-4 12/17/2018 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-T13 0.5-1 DG-T13S-0.5-1 1/10/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-T13 (D) 0.5-1 DG-T13 (D)S-0.5-1 1/10/2019 <1.2 <0.81 <0.79 <1.1 <0.78 <0.70 <6.2 <1.1 <0.89 <1.2 <0.64 <1.2 <0.89 <17 <17

DG-T13 3.5-4 DG-T13S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-T17 0.5-1 DG-T17S-0.5-1 1/28/2019 <1.2 2.6 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.90 <1.2 <0.65 <1.2 <0.90 <17 33

DG-T17 3.5-4 DG-T17S-3.5-4 1/28/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 0.94 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-T17 7-7.5 DG-T17S-7-7.5 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-T17 (D) 7-7.5 DG-T17 (D)S-7-7.5 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.6 <32 <5.8 <4.5 <6.2 <3.3 <6.2 <4.5 <17 <17
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Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-T5 0.5-1 DG-T5S-0.5-1 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <2.8 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-T5 3.5-4 DG-T5S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-T9 0.5-1 DG-T9S-0.5-1 1/10/2019 4.1 1.3 7.9 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 17

DG-T9 3.5-4 DG-T9S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-U11 0.5-1 DG-U11S-0.5-1 1/10/2019 <3.0 <2.1 <2.0 <2.7 <2.0 <1.8 <16 <2.9 <2.3 <3.1 <1.6 <3.1 <2.3 <17 <17

DG-U11 3.5-4 DG-U11S-3.5-4 1/10/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-U15 3.5-4 DG-U15S-3.5-4 1/28/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-U15 8.5-9 DG-U15S-8.5-9 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-U17 0.5-1 DG-U17S-0.5-1 1/28/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.90 <1.2 <0.65 <1.2 <0.90 <17 78

DG-U3 0.5-1 DG-U3S-0.5-1 12/18/2018 <0.58 <0.40 7.1 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 33

DG-U3 3.5-4 DG-U3S-3.5-4 12/18/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-U7 0.5-1 DG-U7S-0.5-1 1/8/2019 <0.58 0.8 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-U7 3.5-4 DG-U7S-3.5-4 1/8/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 19

DG-V1 0.5-1 DG-V1S-0.5-1 12/17/2018 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-V1 3.5-4 DG-V1S-3.5-4 12/17/2018 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-V13 0.5-1 DG-V13S-0.5-1 1/10/2019 <1.2 <0.81 <0.79 <1.1 <0.77 <0.69 <6.1 <1.1 <0.88 <1.2 <0.63 <1.2 <0.88 <17 <17

DG-V13 3.5-4 DG-V13S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 21

DG-V13 7.5-8 DG-V13S-7.5-8 1/10/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.43 <0.60 <0.31 <0.60 <0.43 <17 <17

DG-V17 0.5-1 DG-V17S-0.5-1 1/28/2019 <0.60 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17

DG-V17 3.5-4 DG-V17S-3.5-4 1/28/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-V17 (D) 3.5-4 DG-V17 (D)S-3.5-4 1/28/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-V17 9.5-10 DG-V17S-9.5-10 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-V5 0.5-1 DG-V5S-0.5-1 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-V5 3.5-4 DG-V5S-3.5-4 1/8/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-V5 7.5-8 DG-V5S-7.5-8 1/8/2019 <0.59 <0.40 <0.39 <0.53 <0.38 <0.35 <3.1 <0.57 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-V9 0.5-1 DG-V9S-0.5-1 1/10/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-V9 3.5-4 DG-V9S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-V9 7.5-8 DG-V9S-7.5-8 1/10/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-W11 0.5-1 DG-W11S-0.5-1 1/29/2019 <1.2 <0.82 <0.80 <1.1 <0.78 <0.70 <6.2 <1.2 <0.90 <1.2 <0.64 <1.2 <0.90 <17 <17

DG-W11 3.5-4 DG-W11S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-W11 (D) 3.5-4 DG-W11 (D)S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

DG-W15 0.5-1 DG-W15S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-W15 (D) 0.5-1 DG-W15 (D)S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-W15 3.5-4 DG-W15S-3.5-4 1/28/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.91 <1.2 <0.65 <1.2 <0.91 <17 <17

DG-W3 0.5-1 DG-W3S-0.5-1 2/5/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <17 <17

P:\PRJ2003Geo\Brisbane - UPC\2619 (OU2 DGA WP Implementation)\Report\Draft\tables\OU-2_Tables

Page 9 of 11 April 2019

DRAFT



Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-W3 3.5-4 DG-W3S-3.5-4 2/5/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-W7 0.5-1 DG-W7S-0.5-1 1/29/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 47

DG-W7 3.5-4 DG-W7S-3.5-4 1/29/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-X1 0.5-1 DG-X1S-0.5-1 12/17/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-X1 (D) 0.5-1 DG-X1 (D)S-0.5-1 12/17/2018 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-X1 3.5-4 DG-X1S-3.5-4 12/17/2018 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-X13 0.5-1 DG-X13S-0.5-1 1/22/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 22

DG-X13 3.5-4 DG-X13S-3.5-4 1/22/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.35 <2.8 <0.57 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-X13 (D) 3.5-4 DG-X13 (D)S-3.5-4 1/22/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

DG-X17 0.5-1 DG-X17S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-X17 3.5-4 DG-X17S-3.5-4 1/28/2019 <1.2 <0.83 <0.81 <1.1 <0.79 <0.71 <6.3 <1.2 <0.91 <1.3 <0.65 <1.3 <0.91 <17 <17

DG-X5 0.5-1 DG-X5S-0.5-1 1/8/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 90

DG-X5 3.5-4 DG-X5S-3.5-4 1/8/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.45 <0.61 <0.32 <0.61 <0.45 <17 <17

DG-X9 0.5-1 DG-X9S-0.5-1 1/10/2019 <0.59 <0.41 <0.40 <0.53 <0.39 <0.35 <3.1 <0.57 <0.44 <0.61 <0.32 <0.61 <0.44 <17 <17

DG-X9 3.5-4 DG-X9S-3.5-4 1/10/2019 <0.59 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 20 <0.45 <17 <17

DG-Y11 0.5-1 DG-Y11S-0.5-1 1/21/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-Y11 3.5-4 DG-Y11S-3.5-4 1/21/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <2.8 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-Y15 0.5-1 DG-Y15S-0.5-1 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 2.4 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-Y15 3.5-4 DG-Y15S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-Y15 (D) 3.5-4 DG-Y15 (D)S-3.5-4 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.9 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-Y15 7.5-8 DG-Y15S-7.5-8 1/31/2019 <1.5 <1.5 <1.5 <1.5 <2.0 <1.5 <9.8 <1.5 <1.5 <1.5 <2.0 <1.5 <1.5 <17 <17

DG-Y19 0.5-1 DG-Y19S-0.5-1 1/28/2019 <6.0 <4.1 <4.0 <5.4 <3.9 <3.5 <31 <5.8 <4.5 <6.2 <3.2 <6.2 <4.5 <17 <17

DG-Y19 3.5-4 DG-Y19S-3.5-4 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-Y19 7.5-8 DG-Y19S-7.5-8 1/28/2019 <0.60 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-Y3 0.5-1 DG-Y3S-0.5-1 2/5/2019 7.1 4.5 35 <1.1 <0.78 <0.71 <6.3 25 <0.90 <1.2 <0.65 <1.2 <0.90 <17 210

DG-Y3 3.5-4 DG-Y3S-3.5-4 2/5/2019 <0.58 <0.40 <0.39 <0.52 <0.38 <0.34 <3.0 <0.56 <0.44 <0.60 <0.31 <0.60 <0.44 <17 <17

DG-Y7 0.5-1 DG-Y7S-0.5-1 1/9/2019 1.0 <0.41 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.61 <0.32 <0.61 <0.45 <17 84

DG-Y7 3.5-4 DG-Y7S-3.5-4 1/9/2019 <0.60 <0.42 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.45 <0.62 <0.33 <0.62 <0.45 <16 <16

DG-Z13 0.5-1 DG-Z13S-0.5-1 1/28/2019 <0.60 4.5 <0.40 <0.54 <0.39 <0.35 <3.1 <0.58 <0.45 <0.62 <0.32 <0.62 <0.45 <17 <17

DG-Z13 3.5-4 DG-Z13S-3.5-4 1/28/2019 <0.60 0.69 <0.41 <0.54 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17

DG-Z17 0.5-1 DG-Z17S-0.5-1 1/28/2019 <1.2 <0.80 <0.78 <1.0 <0.76 <0.68 <6.1 <1.1 <0.87 <1.2 <0.63 <1.2 <0.87 <17 <17

DG-Z17 (D) 0.5-1 DG-Z17 (D)S-0.5-1 1/28/2019 <1.2 3.3 0.88 <1.0 <0.76 <0.68 <6.0 <1.1 <0.87 <1.2 0.7 <1.2 <0.87 <17 <17

DG-Z17 3.5-4 DG-Z17S-3.5-4 1/28/2019 <3.0 <2.0 <2.0 <2.7 <2.0 <1.8 <16 <2.9 <2.2 <3.1 <1.6 <3.1 <2.2 <17 <17

DG-Z17 7.5-8 DG-Z17S-7.5-8 1/28/2019 <0.60 <0.42 <0.41 <0.55 <0.40 <0.36 <3.2 <0.58 <0.46 <0.62 <0.33 <0.62 <0.46 <17 <17

DG-Z5 0.5-1 DG-Z5S-0.5-1 1/8/2019 <0.61 <0.42 <0.41 <0.55 <0.40 <0.36 <2.9 <0.59 <0.46 <0.63 <0.33 <0.63 <0.46 <17 <17

P:\PRJ2003Geo\Brisbane - UPC\2619 (OU2 DGA WP Implementation)\Report\Draft\tables\OU-2_Tables

Page 10 of 11 April 2019

DRAFT



Table 4: Organochlorine Pesticides and Polychlorinated Biphenyls 
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name Collection Date
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2.7E+03 1.8E+03 1.9E+03 -- -- -- 4.8E+02 3.7E+01 2.1E+04 -- -- 5.50E+02 --

6.5E+04 2.9E+04 5.6E+03 -- -- -- 2.3E+04 6.3E+00 7.6E+00 -- -- 7.4E+00 --

1.9E+03 2.0E+03 1.9E+03 8.6E+01 -- 3.0E+02 1.7E+03 3.4E+01 1.9E+04 -- -- 5.7E+02 -- 2.4E+02 2.4E+02

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

3.3E+05

2.30E+02

Units

EPA RSL for Resident Soil [3]

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-Z5 3.5-4 DG-Z5S-3.5-4 1/8/2019 <0.58 <0.40 <0.39 <0.53 <0.38 <0.34 <2.8 <0.56 <0.44 <0.60 <0.32 <0.60 <0.44 <17 <17

DG-Z9 0.5-1 DG-Z9S-0.5-1 1/9/2019 1.4 1.2 3.3 <0.53 <0.38 <0.35 <3.1 1.0 2.8 <0.60 <0.32 <0.60 <0.44 <17 49

DG-Z9 (D) 0.5-1 DG-Z9 (D)S-0.5-1 1/9/2019 <0.57 <0.39 13 <0.52 <0.38 <0.34 <3.0 <0.55 <0.43 <0.59 <0.31 <0.59 <0.43 <17 23

DG-Z9 3.5-4 DG-Z9S-3.5-4 1/9/2019 <0.57 <0.39 <0.39 <0.52 <0.38 <0.34 <3.0 <0.55 <0.43 <0.59 <0.31 4.4 <0.43 <17 <17

Notes:
1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure.
2. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Leaching to Groundwater Levels (Table S-3) Non-drinking Water.
3. EPA, 2018. Regional Screening Levels - Generic Tables (November 2018). Screening level for "Resident Soil."
4. The lower RWQCB ESL is used as comparison criteria when available. If RWQCB ESLs are not available, EPA RSLs was selected for use as comparison criteria.

Abbreviations and Symbols:
 ft bgs - Feet below ground surface    PCB - Polychlorinated Biphenyl
  "--" - Not Available    MDL - Method Detection Limit
 μg/kg - microgram per kilogram  ESL - Environmental Screening Level
 "<" - Non-detect result  RWQCB - Regional Water Quality Control Board
(D) - Duplicate sample  USEPA - United States Environmental Protection Agency
RSL - Regional Screening Level

10. Gray shading indicates a detection above the comparison criteria.

7. Only analytes with detections are included in this table.

5. Organochlorine pesticides were analyzed by USEPA Method 8081A.
6. PCBs were analyzed by USEPA Method 8082.

8. Non-detect results are presented with "<" followed by the MDL.
9. Results in bold font indicate a detection above the MDL.
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name

Collection 
Date
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg
DG-AA11 0.5-1 DG-AA11S-0.5-1 1/29/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-AA11 3.5-4 DG-AA11S-3.5-4 1/29/2019 <210 <850 <210 <210 <2,100 <210 <850 <210 <530 <210 <210 <210 <210 <430 <430 <430 <210 <210 <430 <210 <210 <210 <430 390
DG-AA15 0.5-1 DG-AA15S-0.5-1 1/22/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <1.0 <0.055
DG-AA19 0.5-1 DG-AA19S-0.5-1 1/24/2019 <0.50 <5.0 <1.0 <1.0 <5.0 <0.50 <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <0.50 <0.50 <1.3 <0.070
DG-AA19 3.5-4 DG-AA19S-3.5-4 1/24/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <1.1 0.69
DG-AA19 8.5-9 DG-AA19S-8.5-9 1/24/2019 <0.38 <3.8 <0.76 <0.76 8.0 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.98 <0.053
DG-AA3 0.5-1 DG-AA3S-0.5-1 12/18/2018 <0.60 <6.0 <1.2 <1.2 35 <0.60 <3.0 <0.60 <1.2 <0.60 <0.60 <0.60 <0.60 <1.2 <1.2 <1.2 <0.60 <1.2 <1.2 <0.60 <0.60 <0.60 <1.6 <0.084

DG-AA3 (D) 0.5-1 DG-AA3 (D)S-0.5-1 12/18/2018 <0.42 <4.2 <0.83 <0.83 <4.2 <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 <0.42 <0.42 <1.1 <0.058
DG-AA3 3.5-4 DG-AA3S-3.5-4 12/18/2018 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.92 <0.050
DG-AA3 7-7.5 DG-AA3S-7-7.5 12/18/2018 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <1.2 <0.064
DG-AA7 0.5-1 DG-AA7S-0.5-1 1/9/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.94 <0.051
DG-AA7 3.5-4 DG-AA7S-3.5-4 1/9/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-AB13 0.5-1 DG-AB13S-0.5-1 1/22/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.90 <0.048
DG-AB13 3.5-4 DG-AB13S-3.5-4 1/22/2019 <0.41 <4.1 <0.81 <0.81 <4.1 <0.41 <2.0 <0.41 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <0.81 <0.81 <0.41 <0.81 <0.81 <0.41 <0.41 <0.41 <1.1 <0.057

DG-AB13 (D) 3.5-4 DG-AB13 (D)S-3.5-4 1/22/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.4 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <1.2 <0.066
DG-AB13 13.5-14 DG-AB13S-13.5-14 1/22/2019 <600 <2,400 8600 1800 <6,000 2100 <2,400 <600 <1,500 <600 <600 730 1200 <1,200 7400 3800 2100 1000 <1,200 <600 <600 <600 7600 2400
DG-AB17 0.5-1 DG-AB17S-0.5-1 1/24/2019 <37 <150 55 42 <370 <37 4000 <37 <93 <37 <37 240 49 <75 <75 <75 <37 <37 <75 <37 <37 <37 3100 11
DG-AB17 3.5-4 DG-AB17S-3.5-4 1/24/2019 <0.59 <5.9 <1.2 <1.2 16 <0.59 <3.0 <0.59 <1.2 <0.59 <0.59 <0.59 <0.59 <1.2 <1.2 <1.2 <0.59 <1.2 <1.2 <0.59 <0.59 <0.59 <1.5 <0.083
DG-AB5 0.5-1 DG-AB5S-0.5-1 1/29/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.83 <0.045

DG-AB5 (D) 0.5-1 DG-AB5 (D)S-0.5-1 1/29/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.7 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 0.45 <0.31 <0.81 <0.044
DG-AB5 3.5-4 DG-AB5S-3.5-4 1/29/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.8 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <1.0 <0.054
DG-AB9 0.5-1 DG-AB9S-0.5-1 1/30/2019 <0.48 <4.8 <0.95 <0.95 <4.8 <0.48 <2.4 <0.48 <0.95 <0.48 <0.48 <0.48 <0.48 <0.95 <0.95 <0.95 <0.48 <0.95 <0.95 <0.48 <0.48 <0.48 <1.2 <0.067
DG-AB9 3.5-4 DG-AB9S-3.5-4 1/30/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <1.1 <0.060
DG-AC11 0.5-1 DG-AC11S-0.5-1 1/29/2019 <190 <740 <190 <190 <1,900 <190 <740 <190 <460 <190 <190 <190 <190 <370 <370 <370 <190 <190 <370 <190 <190 <190 <370 220
DG-AC11 3.5-4 DG-AC11S-3.5-4 1/29/2019 <0.36 <3.6 <0.71 <0.71 6.9 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.92 0.099
DG-AC11 8.5-9 DG-AC11S-8.5-9 1/29/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 2.7 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 0.6 <0.36 <0.93 <0.050
DG-AC15 0.5-1 DG-AC15S-0.5-1 1/31/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.99 <0.053

DG-AC15 (D) 0.5-1 DG-AC15 (D)S-0.5-1 1/31/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.97 <0.052
DG-AC15 3.5-4 DG-AC15S-3.5-4 1/31/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-AC15 7.5-8 DG-AC15S-7.5-8 1/31/2019 <58 <230 530 150 <580 180 <230 <58 <150 <58 <58 76 64 <120 1400 130 91 67 <120 <58 <58 <58 370 97
DG-AC3 0.5-1 DG-AC3S-0.5-1 12/19/2018 <0.39 <3.9 <0.77 <0.77 <3.9 <0.39 <1.9 <0.39 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 <0.77 <0.77 <0.39 <0.77 <0.77 <0.39 <0.39 <0.39 <1.0 <0.054
DG-AC3 3.5-4 DG-AC3S-3.5-4 12/19/2018 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.6 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.81 <0.044
DG-AC7 0.5-1 DG-AC7S-0.5-1 1/9/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <1.0 <0.054

DG-AC7 (D) 0.5-1 DG-AC7 (D)S-0.5-1 1/9/2019 <0.34 <3.4 <0.67 <0.67 <3.4 <0.34 <1.7 <0.34 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.67 <0.67 <0.34 <0.67 <0.67 <0.34 <0.34 <0.34 <0.87 <0.047
DG-AC7 3.5-4 DG-AC7S-3.5-4 1/9/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <1.2 <0.066
DG-AC7 7.5-8 DG-AC7S-7.5-8 1/9/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.054

DG-AD13 0.5-1 DG-AD13S-0.5-1 2/1/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056
DG-AD13 3.5-4 DG-AD13S-3.5-4 2/1/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.45 1.2 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <1.0 <0.055
DG-AD13 7.5-8 DG-AD13S-7.5-8 2/1/2019 <200 <810 1800 480 <2,000 400 <810 <200 <500 <200 <200 590 200 <400 4100 460 310 210 <400 <200 520 <200 1700 370

DG-AD13 (D) 7.5-8 DG-AD13 (D)S-7.5-8 2/1/2019 <160 <620 1000 290 <1,600 230 <620 <160 <390 <160 <160 290 <160 <310 2100 <310 200 <160 <310 <160 240 <160 940 250
DG-AD17 0.5-1 DG-AD17S-0.5-1 1/24/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AD17 3.5-4 DG-AD17S-3.5-4 1/24/2019 <76 <310 <76 <76 <760 <76 <310 <76 <190 <76 <76 <76 <76 <150 <150 <150 <76 <76 <150 <76 <76 <76 <150 130
DG-AD17 7-7.5 DG-AD17S-7-7.5 1/24/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 3.3 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 0.079
DG-AD5 0.5-1 DG-AD5S-0.5-1 1/8/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.92 <0.050
DG-AD5 3.5-4 DG-AD5S-3.5-4 1/8/2019 <0.40 <4.0 <0.80 <0.80 10 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056
DG-AD9 0.5-1 DG-AD9S-0.5-1 1/9/2019 <0.31 <3.1 <0.63 <0.63 <3.1 <0.31 <1.6 <0.31 <0.63 <0.31 <0.31 <0.31 <0.31 <0.63 <0.63 <0.63 <0.31 <0.63 <0.63 <0.31 <0.31 <0.31 <0.82 <0.044

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AD9 3.5-4 DG-AD9S-3.5-4 1/9/2019 <0.33 <3.3 <0.67 <0.67 <3.3 <0.33 <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 <0.33 <0.67 <0.67 <0.33 <0.33 <0.33 <0.87 <0.047
DG-AE11 0.5-1 DG-AE11S-0.5-1 1/21/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.95 0.46
DG-AE11 3.5-4 DG-AE11S-3.5-4 1/21/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 0.15
DG-AE3 0.5-1 DG-AE3S-0.5-1 12/19/2018 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.2 <0.45 1.1 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <1.2 <0.063
DG-AE3 3.5-4 DG-AE3S-3.5-4 12/19/2018 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.89 <0.048
DG-AE7 0.5-1 DG-AE7S-0.5-1 1/9/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.6 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046
DG-AE7 3.5-4 DG-AE7S-3.5-4 1/9/2019 <0.37 <3.7 <0.74 <0.74 18 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-AE7 8-8.5 DG-AE7S-8-8.5 1/9/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.99 <0.054
DG-AF13 0.5-1 DG-AF13S-0.5-1 1/28/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <1.1 <0.060
DG-AF13 3.5-4 DG-AF13S-3.5-4 1/28/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.047
DG-AF5 0.5-1 DG-AF5S-0.5-1 1/8/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.95 <0.051
DG-AF5 3.5-4 DG-AF5S-3.5-4 1/8/2019 <0.49 <4.9 <0.98 <0.98 <4.9 <0.49 <2.5 <0.49 <0.98 <0.49 <0.49 <0.49 <0.49 <0.98 <0.98 <0.98 <0.49 <0.98 <0.98 <0.49 <0.49 <0.49 <1.3 <0.069

DG-AG11 0.5-1 DG-AG11S-0.5-1 1/21/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.99 <0.053
DG-AG11 3.5-4 DG-AG11S-3.5-4 1/21/2019 <0.36 <3.6 <0.72 <0.72 7.8 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.94 <0.051
DG-AG11 9.5-10 DG-AG11S-9.5-10 1/21/2019 <78 <310 <78 <78 <780 <78 <310 <78 <200 <78 <78 <78 99 <160 <160 160 120 110 <160 <78 <78 <78 <160 160
DG-AG15 0.5-1 DG-AG15S-0.5-1 1/24/2019 <0.36 <3.6 <0.73 <0.73 <3.6 0.46 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.94 <0.051
DG-AG15 3.5-4 DG-AG15S-3.5-4 1/24/2019 <0.32 <3.2 <0.64 <0.64 4.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.83 <0.045
DG-AG15 8.5-9 DG-AG15S-8.5-9 1/24/2019 <0.43 <4.3 2.9 1 27 0.44 <2.1 15 3.7 <0.43 <0.43 2.1 3.4 <0.86 0.87 2.4 12 <0.86 <0.86 <0.43 1.1 <0.43 3.6 0.23
DG-AG3 0.5-1 DG-AG3S-0.5-1 12/19/2018 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 <0.48 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 <0.48 <0.48 <1.3 <0.068
DG-AG3 3.5-4 DG-AG3S-3.5-4 12/19/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-AG3 3.5-4 DG-AG3S-3.5-4 2/4/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.84 <0.045
DG-AG7 0.5-1 DG-AG7S-0.5-1 1/30/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.89 <0.048
DG-AG7 3.5-4 DG-AG7S-3.5-4 1/30/2019 <0.97 <9.7 <1.9 <1.9 <9.7 <0.97 <4.9 <0.97 <1.9 <0.97 <0.97 <0.97 <0.97 <1.9 <1.9 <1.9 <0.97 <1.9 <1.9 <0.97 1.3 <0.97 <2.5 <0.14

DG-AH13 0.5-1 DG-AH13S-0.5-1 1/29/2019 <0.33 <3.3 <0.67 <0.67 <3.3 <0.33 <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 <0.33 <0.67 <0.67 <0.33 <0.33 <0.33 <0.87 <0.047
DG-AH13 3.5-4 DG-AH13S-3.5-4 1/29/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AH13 7.5-8 DG-AH13S-7.5-8 1/29/2019 <47 <190 <47 <47 <470 <47 <190 82 210 <47 <47 59 330 <93 130 370 490 300 <93 <47 <47 <47 <93 120
DG-AH17 0.5-1 DG-AH17S-0.5-1 1/24/2019 <0.33 <3.3 <0.67 <0.67 <3.3 130 <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 <0.33 <0.67 <0.67 <0.33 0.33 <0.33 <0.87 0.43
DG-AH4 4-4.5 DG-AH4S-4-4.5 12/18/2018 <48 <190 1100 320 <480 500 <190 <48 <120 <48 <48 75 2300 <96 570 680 340 650 1100 <48 <48 <48 340 250
DG-AH5 0.5-1 DG-AH5S-0.5-1 1/8/2019 <0.34 <3.4 <0.67 <0.67 <3.4 <0.34 <1.7 <0.34 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.67 <0.67 <0.34 <0.67 <0.67 <0.34 <0.34 <0.34 <0.87 <0.047
DG-AH5 3.5-4 DG-AH5S-3.5-4 1/8/2019 <0.32 <3.2 <0.63 <0.63 <3.2 <0.32 <1.6 <0.32 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.63 <0.63 <0.32 <0.63 <0.63 <0.32 <0.32 <0.32 <0.82 <0.044
DG-AH5 8-8.5 DG-AH5S-8-8.5 1/8/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.93 <0.050
DG-AH9 0.5-1 DG-AH9S-0.5-1 1/30/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 <0.40 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <1.0 <0.055
DG-AH9 3.5-4 DG-AH9S-3.5-4 1/30/2019 <0.41 <4.1 <0.82 <0.82 18 <0.41 <2.0 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <1.1 <0.057
DG-AI11 0.5-1 DG-AI11S-0.5-1 1/21/2019 <0.73 <7.3 <1.5 <1.5 <7.3 <0.73 <3.6 1.3 <1.5 <0.73 <0.73 <0.73 <0.73 <1.5 <1.5 <1.5 <0.73 <1.5 <1.5 <0.73 <0.73 <0.73 <1.9 <0.10

DG-AI11 (D) 0.5-1 DG-AI11 (D)S-0.5-1 1/21/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.6 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.81 <0.043
DG-AI11 3.5-4 DG-AI11S-3.5-4 1/21/2019 <41 <160 <41 <41 <410 <41 <160 <41 <100 <41 <41 <41 <41 <82 <82 <82 <41 <41 <82 <41 <41 <41 <82 46
DG-AI11 9.5-10 DG-AI11S-9.5-10 1/21/2019 <0.55 <5.5 <1.1 <1.1 <5.5 <0.55 <2.7 <0.55 <1.1 <0.55 <0.55 <0.55 0.77 <1.1 2.1 <1.1 <0.55 <1.1 <1.1 <0.55 <0.55 <0.55 <1.4 0.46
DG-AI15 0.5-1 DG-AI15S-0.5-1 1/24/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.6 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.85 <0.046
DG-AI15 3.5-4 DG-AI15S-3.5-4 1/24/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 2.2 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.92 <0.049

DG-AI15 (D) 3.5-4 DG-AI15 (D)S-3.5-4 1/24/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 2.4 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.91 <0.049
DG-AI3 0.5-1 DG-AI3S-0.5-1 12/19/2018 <0.47 <4.7 <0.95 <0.95 <4.7 <0.47 <2.4 <0.47 <0.95 <0.47 <0.47 <0.47 <0.47 <0.95 <0.95 <0.95 <0.47 <0.95 <0.95 <0.47 <0.47 <0.47 <1.2 <0.066
DG-AI3 3.5-4 DG-AI3S-3.5-4 12/19/2018 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 0.4 <0.97 <0.052

DG-AI3 (D) 3.5-4 DG-AI3 (D)S-3.5-4 12/19/2018 <0.40 <4.0 <0.81 <0.81 <4.0 <0.40 <2.0 <0.40 <0.81 <0.40 <0.40 <0.40 <0.40 <0.81 <0.81 <0.81 <0.40 <0.81 <0.81 <0.40 <0.40 1.4 <1.0 0.13
DG-AI7 0.5-1 DG-AI7S-0.5-1 1/9/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 0.72 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 0.65 <0.38 <0.98 <0.053
DG-AI7 3.5-4 DG-AI7S-3.5-4 1/9/2019 <0.35 <3.5 <0.69 <0.69 <3.5 <0.35 <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 <0.35 <0.69 <0.69 <0.35 <0.35 <0.35 <0.90 <0.048
DG-AI7 8-8.5 DG-AI7S-8-8.5 1/9/2019 <0.50 <5.0 <0.99 <0.99 <5.0 <0.50 <2.5 <0.50 <0.99 <0.50 <0.50 <0.50 <0.50 <0.99 <0.99 <0.99 <0.50 <0.99 <0.99 <0.50 <0.50 <0.50 <1.3 <0.070
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AJ13 0.5-1 DG-AJ13S-0.5-1 1/29/2019 <0.50 <5.0 <1.0 <1.0 <5.0 <0.50 <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <0.50 <0.50 <1.3 <0.070
DG-AJ13 3.5-4 DG-AJ13S-3.5-4 1/29/2019 <0.35 <3.5 <0.69 <0.69 <3.5 <0.35 <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 <0.35 <0.69 <0.69 <0.35 <0.35 <0.35 <0.90 <0.049
DG-AJ17 0.5-1 DG-AJ17S-0.5-1 1/24/2019 <0.35 <3.5 <0.69 <0.69 <3.5 <0.35 <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 <0.35 <0.69 <0.69 <0.35 <0.35 <0.35 <0.90 <0.049
DG-AJ17 3.5-4 DG-AJ17S-3.5-4 1/24/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.94 <0.051
DG-AJ17 9.5-10 DG-AJ17S-9.5-10 1/24/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046
DG-AJ5 0.5-1 DG-AJ5S-0.5-1 1/8/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052
DG-AJ5 3.5-4 DG-AJ5S-3.5-4 1/8/2019 <0.33 <3.3 <0.66 <0.66 8.6 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046
DG-AJ9 0.5-1 DG-AJ9S-0.5-1 1/30/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <1.0 <0.055
DG-AJ9 3.5-4 DG-AJ9S-3.5-4 1/30/2019 <0.40 <4.0 <0.80 <0.80 12 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056

DG-AK11 0.5-1 DG-AK11S-0.5-1 1/22/2019 <0.44 <4.4 <0.88 <0.88 <4.4 0.82 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 2 <0.88 1.1 0.9 0.66 <0.88 <0.88 <0.44 <0.44 <0.44 1.3 0.75
DG-AK11 3.5-4 DG-AK11S-3.5-4 1/22/2019 <150 <590 <150 <150 <1,500 <150 <590 <150 <370 <150 <150 <150 <150 <300 <300 <300 <150 <150 <300 <150 <150 <150 <300 100
DG-AK15 0.5-1 DG-AK15S-0.5-1 1/23/2019 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 <0.43 <0.87 <0.87 3.9 <0.43 <0.43 <1.1 <0.061
DG-AK15 3.5-4 DG-AK15S-3.5-4 1/23/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 11 <0.39 <0.39 <1.0 <0.055
DG-AK3 0.5-1 DG-AK3S-0.5-1 12/19/2018 <0.32 <3.2 <0.65 <0.65 <3.2 <0.32 <1.6 <0.32 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.65 <0.65 <0.32 <0.65 <0.65 <0.32 <0.32 <0.32 <0.84 <0.045
DG-AK3 3.5-4 DG-AK3S-3.5-4 12/19/2018 <0.42 <4.2 <0.83 <0.83 <4.2 <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 <0.42 <0.42 <1.1 <0.058
DG-AK7 0.5-1 DG-AK7S-0.5-1 1/9/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <1.0 <0.054
DG-AK7 3.5-4 DG-AK7S-3.5-4 1/9/2019 <0.49 <4.9 <0.97 <0.97 20 <0.49 <2.4 <0.49 <0.97 <0.49 <0.49 <0.49 <0.49 <0.97 <0.97 <0.97 <0.49 <0.97 <0.97 <0.49 <0.49 <0.49 <1.3 <0.068

DG-AK7 (D) 3.5-4 DG-AK7 (D)S-3.5-4 1/9/2019 <0.44 <4.4 <0.88 <0.88 22 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.062
DG-AL13 0.5-1 DG-AL13S-0.5-1 1/29/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.92 <0.049
DG-AL13 3.5-4 DG-AL13S-3.5-4 1/29/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.88 <0.048
DG-AL5 0.5-1 DG-AL5S-0.5-1 1/30/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-AL5 3.5-4 DG-AL5S-3.5-4 1/30/2019 <0.33 <3.3 <0.65 <0.65 <3.3 <0.33 <1.6 <0.33 <0.65 <0.33 <0.33 <0.33 <0.33 <0.65 <0.65 <0.65 <0.33 <0.65 <0.65 <0.33 <0.33 <0.33 <0.85 <0.046

DG-AL5 (D) 3.5-4 DG-AL5 (D)S-3.5-4 1/30/2019 <0.30 <3.0 <0.59 <0.59 5.4 <0.30 <1.5 <0.30 <0.59 <0.30 <0.30 <0.30 <0.30 <0.59 <0.59 <0.59 <0.30 <0.59 <0.59 <0.30 0.71 <0.30 <0.77 <0.041
DG-AL9 0.5-1 DG-AL9S-0.5-1 1/21/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AL9 3.5-4 DG-AL9S-3.5-4 1/21/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.89 <0.048
DG-AL9 7-7.5 DG-AL9S-7-7.5 1/21/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.83 <0.045

DG-AL9 (D) 7-7.5 DG-AL9 (D)S-7-7.5 1/21/2019 <0.27 <2.7 <0.54 <0.54 <2.7 <0.27 <1.3 <0.27 <0.54 <0.27 <0.27 <0.27 <0.27 <0.54 <0.54 <0.54 <0.27 <0.54 <0.54 <0.27 <0.27 <0.27 <0.70 <0.038
DG-AM11 0.5-1 DG-AM11S-0.5-1 1/22/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052
DG-AM11 3.5-4 DG-AM11S-3.5-4 1/22/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 0.45 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.054
DG-AM15 0.5-1 DG-AM15S-0.5-1 1/23/2019 <0.47 7.5 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <1.2 <0.066
DG-AM15 3.5-4 DG-AM15S-3.5-4 1/23/2019 <0.42 <4.2 <0.85 <0.85 <4.2 <0.42 <2.1 <0.42 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <0.85 <0.85 <0.42 <0.85 <0.85 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AM15 9.5-10 DG-AM15S-9.5-10 1/23/2019 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.1 <0.43 3.3 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 <0.43 <0.43 <1.1 <0.060

DG-AM15 (D) 9.5-10 DG-AM15 (D)S-9.5-10 1/23/2019 <0.58 <5.8 <1.2 <1.2 <5.8 <0.58 <2.9 <0.58 <1.2 <0.58 <0.58 <0.58 <0.58 <1.2 <1.2 <1.2 <0.58 <1.2 <1.2 <0.58 <0.58 <0.58 <1.5 <0.081
DG-AM3 0.5-1 DG-AM3S-0.5-1 12/19/2018 <0.41 <4.1 <0.82 <0.82 <4.1 <0.41 <2.1 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <1.1 <0.057
DG-AM3 3.5-4 DG-AM3S-3.5-4 12/19/2018 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 0.82 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 0.37 <0.34 <0.88 0.058
DG-AM7 0.5-1 DG-AM7S-0.5-1 1/9/2019 <0.32 <3.2 <0.63 <0.63 <3.2 <0.32 <1.6 <0.32 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.63 <0.63 <0.32 <0.63 <0.63 <0.32 <0.32 <0.32 <0.82 <0.044
DG-AM7 3.5-4 DG-AM7S-3.5-4 1/9/2019 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <1.2 <0.064
DG-AM7 7.5-8 DG-AM7S-7.5-8 1/9/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AN13 0.5-1 DG-AN13S-0.5-1 1/31/2019 <0.48 <4.8 <0.96 <0.96 <4.8 <0.48 <2.4 <0.48 <0.96 <0.48 <0.48 <0.48 <0.48 <0.96 <0.96 <0.96 <0.48 <0.96 <0.96 <0.48 <0.48 <0.48 <1.3 <0.067
DG-AN13 3.5-4 DG-AN13S-3.5-4 1/31/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.93 <0.050
DG-AN13 9.5-10 DG-AN13S-9.5-10 1/31/2019 <0.50 <5.0 <0.99 <0.99 46 <0.50 <2.5 <0.50 1.4 <0.50 <0.50 <0.50 <0.50 <0.99 <0.99 1.2 <0.50 <0.99 <0.99 <0.50 <0.50 <0.50 <1.3 0.079
DG-AN5 0.5-1 DG-AN5S-0.5-1 12/20/2018 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.92 <0.049
DG-AN5 0.5-1 DG-AN5S-0.5-1 2/1/2019 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <1.3 <0.072
DG-AN5 3.5-4 DG-AN5S-3.5-4 12/20/2018 <0.32 <3.2 <0.65 <0.65 <3.2 <0.32 <1.6 <0.32 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.65 <0.65 <0.32 <0.65 <0.65 <0.32 <0.32 <0.32 <0.84 <0.045
DG-AN5 3.5-4 DG-AN5S-3.5-4 2/1/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.91 <0.049
DG-AN9 0.5-1 DG-AN9S-0.5-1 1/21/2019 <0.34 <3.4 <0.67 <0.67 <3.4 <0.34 <1.7 <0.34 <0.67 <0.34 <0.34 <0.34 <0.34 <0.67 <0.67 <0.67 <0.34 <0.67 <0.67 <0.34 <0.34 <0.34 <0.88 <0.047
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AN9 3.5-4 DG-AN9S-3.5-4 1/21/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.79 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <1.0 <0.055
DG-AN9 7-7.5 DG-AN9S-7-7.5 1/21/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.91 <0.049
DG-AO11 0.5-1 DG-AO11S-0.5-1 1/22/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 <0.40 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <1.0 <0.055
DG-AO11 3.5-4 DG-AO11S-3.5-4 1/22/2019 <150 <590 <150 <150 <1,500 <150 <590 <150 <370 <150 <150 <150 <150 <300 <300 <300 <150 <150 <300 <150 <150 <150 <300 270
DG-AO3 0.5-1 DG-AO3S-0.5-1 12/19/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-AO3 3.5-4 DG-AO3S-3.5-4 12/19/2018 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 1.2 <0.67 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <1.1 <0.058
DG-AO7 0.5-1 DG-AO7S-0.5-1 1/9/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.84 <0.045
DG-AO7 3.5-4 DG-AO7S-3.5-4 1/9/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056
DG-AP13 0.5-1 DG-AP13S-0.5-1 1/23/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046

DG-AP13 (D) 0.5-1 DG-AP13 (D)S-0.5-1 1/23/2019 <0.38 <3.8 <0.75 <0.75 <3.8 <0.38 <1.9 <0.38 <0.75 <0.38 <0.38 <0.38 <0.38 <0.75 <0.75 <0.75 <0.38 <0.75 <0.75 <0.38 <0.38 <0.38 <0.98 <0.053
DG-AP13 3.5-4 DG-AP13S-3.5-4 1/23/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.94 <0.051
DG-AP13 9.5-10 DG-AP13S-9.5-10 1/23/2019 <0.46 <4.6 <0.91 <0.91 <4.6 <0.46 <2.3 3.9 <0.91 <0.46 <0.46 <0.46 <0.46 <0.91 <0.91 <0.91 <0.46 <0.91 <0.91 0.64 1.7 <0.46 <1.2 <0.064
DG-AP5 0.5-1 DG-AP5S-0.5-1 12/20/2018 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <1.2 <0.064
DG-AP5 3.5-4 DG-AP5S-3.5-4 12/20/2018 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AP5 3.5-4 DG-AP5S-3.5-4 2/1/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.92 <0.049
DG-AP9 0.5-1 DG-AP9S-0.5-1 1/21/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.90 <0.048
DG-AP9 3.5-4 DG-AP9S-3.5-4 1/21/2019 <0.85 <8.5 <1.7 <1.7 <8.5 <0.85 <4.3 3 <1.7 <0.85 <0.85 <0.85 <0.85 <1.7 <1.7 <1.7 <0.85 <1.7 <1.7 <0.85 1.8 <0.85 <2.2 <0.12

DG-AQ11 0.5-1 DG-AQ11S-0.5-1 1/30/2019 <0.42 <4.2 <0.85 <0.85 <4.2 <0.42 <2.1 <0.42 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <0.85 <0.85 <0.42 <0.85 <0.85 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AQ11 3.5-4 DG-AQ11S-3.5-4 1/30/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <1.2 <0.066
DG-AQ3 0.5-1 DG-AQ3S-0.5-1 12/19/2018 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-AQ3 3.5-4 DG-AQ3S-3.5-4 12/19/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.97 <0.052
DG-AQ7 0.5-1 DG-AQ7S-0.5-1 1/30/2019 <0.41 <4.1 <0.82 <0.82 <4.1 <0.41 <2.0 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <1.1 <0.057
DG-AQ7 3.5-4 DG-AQ7S-3.5-4 1/30/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <1.0 <0.054
DG-AR13 0.5-1 DG-AR13S-0.5-1 1/23/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <1.1 <0.058
DG-AR13 3.5-4 DG-AR13S-3.5-4 1/23/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.99 <0.054
DG-AR13 9.5-10 DG-AR13S-9.5-10 1/23/2019 <0.50 <5.0 <0.99 <0.99 <5.0 <0.50 <2.5 7.1 <0.99 <0.50 <0.50 <0.50 <0.50 <0.99 <0.99 <0.99 <0.50 <0.99 <0.99 <0.50 2 <0.50 <1.3 <0.069
DG-AR5 0.5-1 DG-AR5S-0.5-1 12/20/2018 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056
DG-AR5 3.5-4 DG-AR5S-3.5-4 12/20/2018 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052
DG-AR9 0.5-1 DG-AR9S-0.5-1 1/9/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.89 <0.048
DG-AR9 3.5-4 DG-AR9S-3.5-4 1/9/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.2 <0.062

DG-AR9 (D) 3.5-4 DG-AR9 (D)S-3.5-4 1/9/2019 <0.33 <3.3 <0.67 <0.67 <3.3 <0.33 <1.7 <0.33 <0.67 <0.33 <0.33 <0.33 <0.33 <0.67 <0.67 <0.67 <0.33 <0.67 <0.67 <0.33 <0.33 <0.33 <0.87 <0.047
DG-AS11 0.5-1 DG-AS11S-0.5-1 1/31/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <1.1 <0.058
DG-AS11 3.5-4 DG-AS11S-3.5-4 1/31/2019 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <1.3 <0.072
DG-AS11 7.5-8 DG-AS11S-7.5-8 1/31/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.054
DG-AS3 0.5-1 DG-AS3S-0.5-1 12/20/2018 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.3 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <1.2 <0.063

DG-AS3 (D) 0.5-1 DG-AS3 (D)S-0.5-1 12/20/2018 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-AS3 3.5-4 DG-AS3S-3.5-4 12/20/2018 <0.29 <2.9 <0.59 <0.59 <2.9 <0.29 <1.5 <0.29 <0.59 <0.29 <0.29 <0.29 <0.29 <0.59 <0.59 <0.59 <0.29 <0.59 <0.59 <0.29 <0.29 <0.29 <0.76 <0.041
DG-AS3 4.5-5 DG-AS3S-4.5-5 12/20/2018 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.94 <0.050
DG-AS7 0.5-1 DG-AS7S-0.5-1 1/9/2019 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.3 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <1.2 <0.063
DG-AS7 3.5-4 DG-AS7S-3.5-4 1/9/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <1.0 <0.054

DG-AT12 0.5-1 DG-AT12S-0.5-1 1/23/2019 <0.47 <4.7 <0.95 <0.95 <4.7 <0.47 <2.4 1 <0.95 <0.47 <0.47 <0.47 <0.47 <0.95 <0.95 <0.95 <0.47 <0.95 <0.95 <0.47 1.7 <0.47 <1.2 0.18
DG-AT12 3.5-4 DG-AT12S-3.5-4 1/23/2019 <0.57 <5.7 <1.1 <1.1 <5.7 <0.57 <2.9 <0.57 <1.1 1.4 <0.57 <0.57 <0.57 <1.1 <1.1 <1.1 <0.57 <1.1 <1.1 <0.57 <0.57 <0.57 <1.5 <0.080
DG-AT12 9.5-10 DG-AT12S-9.5-10 1/23/2019 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.2 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <1.2 <0.063
DG-AT5 0.5-1 DG-AT5S-0.5-1 12/20/2018 <0.45 <4.5 <0.91 <0.91 <4.5 <0.45 <2.3 <0.45 <0.91 <0.45 <0.45 <0.45 <0.45 <0.91 <0.91 <0.91 <0.45 <0.91 <0.91 <0.45 <0.45 <0.45 <1.2 <0.064
DG-AT5 0.5-1 DG-AT5S-0.5-1 2/4/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052
DG-AT5 3.5-4 DG-AT5S-3.5-4 12/20/2018 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.062
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants
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Location

Depth Range 
(ft bgs) Sample Name
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Date
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-AT5 3.5-4 DG-AT5S-3.5-4 2/4/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046
DG-AT9 0.5-1 DG-AT9S-0.5-1 1/30/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.4 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <1.2 <0.066
DG-AT9 3.5-4 DG-AT9S-3.5-4 1/30/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 1.1 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 0.52 <0.39 <1.0 <0.055

DG-AU11 0.5-1 DG-AU11S-0.5-1 1/23/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052
DG-AU11 3.5-4 DG-AU11S-3.5-4 1/23/2019 <0.35 <3.5 <0.70 <0.70 5.3 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.91 <0.049
DG-AU11 9.5-10 DG-AU11S-9.5-10 1/23/2019 <0.44 <4.4 <0.89 <0.89 5.6 <0.44 <2.2 2.3 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 0.62 <0.44 <1.2 <0.062
DG-AU3 0.5-1 DG-AU3S-0.5-1 12/20/2018 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <1.1 <0.060
DG-AU3 3.5-4 DG-AU3S-3.5-4 12/20/2018 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <1.3 <0.072
DG-AU7 0.5-1 DG-AU7S-0.5-1 1/9/2019 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 <0.43 <0.87 <0.87 <0.43 <0.43 <0.43 <1.1 <0.061

DG-AU7 (D) 0.5-1 DG-AU7 (D)S-0.5-1 1/9/2019 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056
DG-AU7 3.5-4 DG-AU7S-3.5-4 1/9/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <1.1 <0.058
DG-AV5 0.5-1 DG-AV5S-0.5-1 12/20/2018 <0.42 <4.2 <0.83 <0.83 <4.2 <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 <0.42 <0.42 <1.1 <0.058

DG-AV5 (D) 0.5-1 DG-AV5 (D)S-0.5-1 12/20/2018 <0.46 <4.6 <0.91 <0.91 <4.6 <0.46 <2.3 <0.46 <0.91 <0.46 <0.46 <0.46 <0.46 <0.91 <0.91 <0.91 <0.46 <0.91 <0.91 <0.46 <0.46 <0.46 <1.2 <0.064
DG-AV5 0.5-1 DG-AV5S-0.5-1 2/1/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.98 <0.053

DG-AV5 (D) 0.5-1 DG-AV5 (D)S-0.5-1 2/1/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-AV5 3.5-4 DG-AV5S-3.5-4 12/20/2018 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 0.7 <0.40 <1.0 <0.051
DG-AV5 3.5-4 DG-AV5S-3.5-4 2/1/2019 <0.63 <6.3 <1.3 <1.3 <6.3 <0.63 <3.1 0.71 <1.3 <0.63 <0.63 <0.63 <0.63 <1.3 <1.3 <1.3 <0.63 <1.3 <1.3 <0.63 1.3 <0.63 <1.6 <0.088
DG-AV5 7.5-8 DG-AV5S-7.5-8 12/20/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-AV5 7.5-8 DG-AV5S-7.5-8 2/1/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.5 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.80 <0.043
DG-AV9 0.5-1 DG-AV9S-0.5-1 2/1/2019 <0.85 <8.5 <1.7 <1.7 <8.5 <0.85 <4.2 <0.85 <1.7 <0.85 <0.85 <0.85 <0.85 <1.7 <1.7 <1.7 <0.85 <1.7 <1.7 <0.85 <0.85 <0.85 <2.2 <0.12
DG-AV9 3.5-4 DG-AV9S-3.5-4 2/1/2019 <0.60 <6.0 <1.2 <1.2 <6.0 <0.60 <3.0 <0.60 <1.2 <0.60 <0.60 <0.60 <0.60 <1.2 <1.2 <1.2 <0.60 <1.2 <1.2 <0.60 <0.60 <0.60 <1.5 <0.083
DG-AV9 8.5-9 DG-AV9S-8.5-9 2/1/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.062

DG-AW11 0.5-1 DG-AW11S-0.5-1 1/23/2019 <0.40 <4.0 <0.80 <0.80 32 <0.40 <2.0 <0.40 1.7 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056
DG-AW11 3.5-4 DG-AW11S-3.5-4 1/23/2019 <0.43 <4.3 <0.86 <0.86 77 <0.43 <2.2 <0.43 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 <0.43 <0.43 <1.1 <0.060
DG-AW11 7.5-8 DG-AW11S-7.5-8 1/23/2019 <0.41 <4.1 <0.83 <0.83 75 <0.41 <2.1 <0.41 2 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <1.1 <0.058
DG-AW3 0.5-1 DG-AW3S-0.5-1 1/31/2019 <0.51 <5.1 <1.0 <1.0 <5.1 <0.51 <2.6 <0.51 <1.0 <0.51 <0.51 <0.51 <0.51 <1.0 <1.0 <1.0 <0.51 <1.0 <1.0 <0.51 <0.51 <0.51 <1.3 <0.072
DG-AW3 3.5-4 DG-AW3S-3.5-4 1/31/2019 <0.38 <3.8 <0.75 <0.75 <3.8 <0.38 <1.9 <0.38 <0.75 <0.38 <0.38 <0.38 <0.38 <0.75 <0.75 <0.75 <0.38 <0.75 <0.75 <0.38 <0.38 <0.38 <0.98 <0.053
DG-AW7 0.5-1 DG-AW7S-0.5-1 1/11/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.47 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <1.0 <0.055
DG-AW7 3.5-4 DG-AW7S-3.5-4 1/11/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.062
DG-AX5 0.5-1 DG-AX5S-0.5-1 12/20/2018 <0.54 <5.4 <1.1 <1.1 <5.4 <0.54 <2.7 <0.54 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.1 <1.1 <0.54 <1.1 <1.1 <0.54 <0.54 <0.54 <1.4 <0.076
DG-AX5 3.5-4 DG-AX5S-3.5-4 12/20/2018 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 2.1 <0.87 <0.43 <0.87 <0.87 <0.43 <0.43 <0.43 <1.1 <0.061
DG-AX9 0.5-1 DG-AX9S-0.5-1 1/23/2019 <0.34 <3.4 <0.68 <0.68 10 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.89 <0.048
DG-AX9 3.5-4 DG-AX9S-3.5-4 1/23/2019 <0.43 <4.3 <0.85 <0.85 7.5 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <1.1 <0.060
DG-AX9 9.5-10 DG-AX9S-9.5-10 1/23/2019 <0.47 <4.7 <0.93 <0.93 <4.7 <0.47 <2.3 <0.47 <0.93 <0.47 <0.47 <0.47 <0.47 <0.93 <0.93 <0.93 <0.47 <0.93 <0.93 <0.47 <0.47 <0.47 <1.2 <0.065
DG-AY3 0.5-1 DG-AY3S-0.5-1 1/31/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.062
DG-AY3 3.5-4 DG-AY3S-3.5-4 1/31/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.94 <0.051
DG-N1 0.5-1 DG-N1S-0.5-1 12/18/2018 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 <0.44 <0.44 <1.2 <0.062
DG-N1 3.5-4 DG-N1S-3.5-4 12/18/2018 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.94 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <1.2 <0.066
DG-N13 0.5-1 DG-N13S-0.5-1 1/10/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.99 <0.053

DG-N13 (D) 0.5-1 DG-N13 (D)S-0.5-1 1/10/2019 <0.62 <6.2 <1.2 <1.2 <6.2 <0.62 <3.1 <0.62 <1.2 <0.62 <0.62 <0.62 <0.62 <1.2 <1.2 <1.2 <0.62 <1.2 <1.2 <0.62 <0.62 <0.62 <1.6 <0.086
DG-N13 3.5-4 DG-N13S-3.5-4 1/10/2019 <0.65 <6.5 <1.3 <1.3 <6.5 <0.65 <3.2 <0.65 <1.3 <0.65 <0.65 <0.65 <0.65 <1.3 <1.3 <1.3 <0.65 <1.3 <1.3 <0.65 <0.65 <0.65 <1.7 <0.091
DG-N13 7.5-8 DG-N13S-7.5-8 1/10/2019 <0.59 <5.9 <1.2 <1.2 <5.9 <0.59 <3.0 <0.59 <1.2 <0.59 <0.59 <0.59 <0.59 <1.2 <1.2 <1.2 <0.59 <1.2 <1.2 <0.59 <0.59 <0.59 <1.5 <0.083
DG-N4 4.5-5 DG-N4S-4.5-5 12/19/2018 <35 <140 <35 <35 <350 <35 <140 <35 <87 <35 <35 <35 <35 <70 84 <70 35 <35 <70 <35 <35 <35 <70 39
DG-N4 8.5-9 DG-N4S-8.5-9 12/19/2018 <0.29 <2.9 <0.57 <0.57 <2.9 <0.29 <1.4 <0.29 <0.57 <0.29 <0.29 <0.29 <0.29 <0.57 <0.57 <0.57 <0.29 <0.57 <0.57 <0.29 <0.29 <0.29 <0.74 0.7
DG-N5 0.5-1 DG-N5S-0.5-1 1/8/2019 <0.67 <6.7 <1.3 <1.3 <6.7 <0.67 <3.4 <0.67 <1.3 <0.67 <0.67 <0.67 <0.67 <1.3 <1.3 <1.3 <0.67 <1.3 <1.3 <0.67 <0.67 <0.67 <1.7 <0.094

DG-N5 (D) 0.5-1 DG-N5 (D)S-0.5-1 1/8/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.84 <0.045
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
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Date
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-N5 (D) 0.5-1 DG-N5 (D)S-0.5-1 1/24/2019 <0.37 <3.7 <0.73 <0.73 <3.7 <0.37 <1.8 <0.37 <0.73 <0.37 <0.37 <0.37 <0.37 <0.73 <0.73 <0.73 <0.37 <0.73 <0.73 <0.37 <0.37 <0.37 <0.95 0.47
DG-N5 3.5-4 DG-N5S-3.5-4 1/8/2019 <0.29 <2.9 <0.59 <0.59 <2.9 <0.29 <1.5 <0.29 <0.59 <0.29 <0.29 <0.29 <0.29 <0.59 <0.59 <0.59 <0.29 <0.59 <0.59 <0.29 <0.29 <0.29 <0.77 <0.041
DG-N9 0.5-1 DG-N9S-0.5-1 1/10/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.99 <0.053
DG-N9 3.5-4 DG-N9S-3.5-4 1/10/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 <0.35 <0.35 <0.35 <0.92 <0.050
DG-O11 0.5-1 DG-O11S-0.5-1 1/10/2019 <0.54 <5.4 <1.1 <1.1 <5.4 <0.54 <2.7 <0.54 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.1 <1.1 <0.54 <1.1 <1.1 <0.54 <0.54 <0.54 <1.4 <0.075
DG-O11 3.5-4 DG-O11S-3.5-4 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-O15 0.5-1 DG-O15S-0.5-1 1/10/2019 <0.72 <7.2 <1.4 <1.4 <7.2 <0.72 <3.6 <0.72 <1.4 <0.72 <0.72 <0.72 <0.72 <1.4 <1.4 <1.4 <0.72 <1.4 <1.4 <0.72 <0.72 <0.72 <1.9 <0.10
DG-O15 3.5-4 DG-O15S-3.5-4 1/10/2019 <0.33 <3.3 <0.66 <0.66 10 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046

DG-O15 (D) 3.5-4 DG-O15 (D)S-3.5-4 1/10/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.90 <0.048
DG-O15 7.5-8 DG-O15S-7.5-8 1/10/2019 <0.32 <3.2 <0.65 <0.65 <3.2 <0.32 <1.6 <0.32 <0.65 <0.32 <0.32 <0.32 <0.32 <0.65 <0.65 <0.65 <0.32 <0.65 <0.65 <0.32 <0.32 <0.32 <0.84 <0.045
DG-O3 0.5-1 DG-O3S-0.5-1 12/18/2018 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 <0.43 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 <0.43 <0.87 <0.87 <0.43 <0.43 <0.43 <1.1 <0.061
DG-O3 3.5-4 DG-O3S-3.5-4 12/18/2018 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.062
DG-O4 4.5-5 DG-O4S-4.5-5 12/19/2018 <210 <830 <210 <210 <2,100 <210 <830 <210 <520 <210 <210 <210 <210 <410 <410 <410 <210 <210 <410 <210 <210 <210 <410 210
DG-O4 7.5-8 DG-O4S-7.5-8 2/4/2019 <0.31 <3.1 <0.62 <0.62 <3.1 <0.31 <1.6 <0.31 <0.62 <0.31 <0.31 <0.31 <0.31 <0.62 <0.62 <0.62 <0.31 <0.62 <0.62 <0.31 <0.31 <0.31 <0.81 0.31
DG-O4 9.5-10 DG-O4S-9.5-10 12/19/2018 <0.30 <3.0 <0.60 <0.60 <3.0 <0.30 <1.5 <0.30 1.5 <0.30 <0.30 <0.30 <0.30 <0.60 <0.60 <0.60 <0.30 <0.60 <0.60 <0.30 <0.30 <0.30 <0.78 0.94
DG-O7 0.5-1 DG-O7S-0.5-1 1/8/2019 <0.54 <5.4 <1.1 <1.1 <5.4 <0.54 <2.7 <0.54 <1.1 <0.54 <0.54 <0.54 <0.54 <1.1 <1.1 <1.1 <0.54 <1.1 <1.1 <0.54 <0.54 <0.54 <1.4 <0.075
DG-O7 3.5-4 DG-O7S-3.5-4 1/8/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 <0.32 <0.32 <0.32 <0.83 <0.045
DG-P1 0.5-1 DG-P1S-0.5-1 12/18/2018 <0.42 <4.2 <0.83 <0.83 <4.2 <0.42 <2.1 <0.42 <0.83 <0.42 <0.42 <0.42 <0.42 <0.83 <0.83 <0.83 <0.42 <0.83 <0.83 <0.42 <0.42 <0.42 <1.1 <0.058

DG-P1 (D) 0.5-1 DG-P1 (D)S-0.5-1 12/18/2018 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.94 <0.051
DG-P1 3.5-4 DG-P1S-3.5-4 12/18/2018 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059

DG-P13 0.5-1 DG-P13S-0.5-1 1/10/2019 <0.45 <4.5 <0.91 <0.91 <4.5 <0.45 <2.3 <0.45 <0.91 <0.45 <0.45 <0.45 <0.45 <0.91 <0.91 <0.91 <0.45 <0.91 <0.91 <0.45 <0.45 <0.45 <1.2 <0.064
DG-P13 3.5-4 DG-P13S-3.5-4 1/10/2019 <0.30 <3.0 <0.60 <0.60 <3.0 <0.30 <1.5 <0.30 <0.60 <0.30 <0.30 <0.30 <0.30 <0.60 <0.60 <0.60 <0.30 <0.60 <0.60 <0.30 <0.30 <0.30 <0.78 <0.042

DG-P13 (D) 3.5-4 DG-P13 (D)S-3.5-4 1/10/2019 <0.30 <3.0 <0.59 <0.59 <3.0 <0.30 <1.5 <0.30 <0.59 <0.30 <0.30 <0.30 <0.30 <0.59 <0.59 <0.59 <0.30 <0.59 <0.59 <0.30 <0.30 <0.30 <0.77 <0.042
DG-P4 4.5-5 DG-P4S-4.5-5 12/19/2018 <270 <1,100 <270 <270 <2,700 <270 <1,100 <270 <680 <270 <270 <270 <270 <540 <540 <540 <270 <270 <540 <270 <270 <270 <540 260
DG-P4 7.5-8 DG-P4S-7.5-8 12/19/2018 <37 <150 <37 <37 <370 <37 <150 <37 <91 <37 <37 <37 <37 <73 <73 <73 <37 <37 <73 <37 <37 <37 <73 20
DG-P5 0.5-1 DG-P5S-0.5-1 1/8/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.93 <0.050
DG-P5 3.5-4 DG-P5S-3.5-4 1/8/2019 <0.41 <4.1 <0.81 <0.81 <4.1 <0.41 <2.0 <0.41 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <0.81 <0.81 <0.41 <0.81 <0.81 <0.41 <0.41 <0.41 <1.1 <0.057
DG-P9 0.5-1 DG-P9S-0.5-1 1/10/2019 <0.32 <3.2 <0.63 <0.63 <3.2 <0.32 <1.6 <0.32 <0.63 <0.32 <0.32 <0.32 <0.32 <0.63 <0.63 <0.63 <0.32 <0.63 <0.63 <0.32 <0.32 <0.32 <0.82 <0.044
DG-P9 3.5-4 DG-P9S-3.5-4 1/10/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.89 <0.048

DG-Q11 0.5-1 DG-Q11S-0.5-1 1/10/2019 <0.39 <3.9 <0.79 <0.79 <3.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <1.0 <0.055
DG-Q11 (D) 0.5-1 DG-Q11 (D)S-0.5-1 1/10/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <1.0 <0.054

DG-Q11 3.5-4 DG-Q11S-3.5-4 1/10/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.94 <0.050
DG-Q15 0.5-1 DG-Q15S-0.5-1 1/11/2019 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 0.54 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 <0.48 <0.48 <1.3 <0.068

DG-Q15 (D) 0.5-1 DG-Q15 (D)S-0.5-1 1/11/2019 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 1.9 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 1 <0.48 <1.3 <0.068
DG-Q15 3.5-4 DG-Q15S-3.5-4 1/11/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.7 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.91 <0.049
DG-Q15 7.5-8 DG-Q15S-7.5-8 1/11/2019 <0.30 <3.0 <0.60 <0.60 <3.0 <0.30 <1.5 0.79 <0.60 <0.30 <0.30 <0.30 <0.30 <0.60 <0.60 <0.60 <0.30 <0.60 <0.60 <0.30 1.5 <0.30 <0.78 <0.042
DG-Q3 0.5-1 DG-Q3S-0.5-1 12/18/2018 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-Q3 3.5-4 DG-Q3S-3.5-4 12/18/2018 <0.35 <3.5 <0.69 <0.69 <3.5 <0.35 <1.7 <0.35 <0.69 <0.35 <0.35 <0.35 <0.35 <0.69 <0.69 <0.69 <0.35 <0.69 <0.69 <0.35 <0.35 <0.35 <0.90 <0.048
DG-Q7 0.5-1 DG-Q7S-0.5-1 1/8/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-Q7 3.5-4 DG-Q7S-3.5-4 1/8/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052

DG-Q7 (D) 3.5-4 DG-Q7 (D)S-3.5-4 1/8/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.93 <0.050
DG-R1 0.5-1 DG-R1S-0.5-1 12/17/2018 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 <0.36 <0.36 <0.93 <0.050
DG-R1 3.5-4 DG-R1S-3.5-4 12/17/2018 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <1.2 <0.064
DG-R13 0.5-1 DG-R13S-0.5-1 1/28/2019 <88 <350 310 350 <880 <88 <350 2300 <220 <88 <88 210 <88 <180 830 <180 <88 <88 <180 <88 4200 <88 4300 30
DG-R13 3.5-4 DG-R13S-3.5-4 1/28/2019 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.2 1.3 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 0.67 <0.43 <1.1 <0.060
DG-R15 3.5-4 DG-R15S-3.5-4 12/21/2018 <160 <650 11000 6000 <1,600 2000 <650 <160 <410 <160 <160 <160 970 <320 2900 1700 1600 1600 <320 <160 <160 <160 2200 1300
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants
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Location

Depth Range 
(ft bgs) Sample Name

Collection 
Date
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-R15 3.5-4 DG-R15S-3.5-4 2/5/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.90 <0.048
DG-R5 0.5-1 DG-R5S-0.5-1 1/29/2019 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.2 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <1.2 <0.063
DG-R5 3.5-4 DG-R5S-3.5-4 1/29/2019 <0.38 <3.8 <0.76 <0.76 <3.8 <0.38 <1.9 <0.38 <0.76 <0.38 <0.38 <0.38 <0.38 <0.76 <0.76 <0.76 <0.38 <0.76 <0.76 <0.38 <0.38 <0.38 <0.99 <0.054

DG-R5 (D) 3.5-4 DG-R5 (D)S-3.5-4 1/29/2019 <0.37 <3.7 <0.73 <0.73 <3.7 <0.37 <1.8 <0.37 <0.73 <0.37 <0.37 <0.37 <0.37 <0.73 <0.73 <0.73 <0.37 <0.73 <0.73 <0.37 <0.37 <0.37 <0.95 <0.051
DG-R9 0.5-1 DG-R9S-0.5-1 1/22/2019 <0.50 <5.0 <1.0 <1.0 <5.0 <0.50 <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <0.50 <0.50 <1.3 <0.070
DG-R9 3.5-4 DG-R9S-3.5-4 1/22/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <1.1 <0.060
DG-S11 0.5-1 DG-S11S-0.5-1 1/10/2019 <0.41 <4.1 <0.81 <0.81 <4.1 <0.41 <2.0 <0.41 <0.81 <0.41 <0.41 <0.41 <0.41 <0.81 <0.81 <0.81 <0.41 <0.81 <0.81 <0.41 <0.41 <0.41 <1.1 <0.057
DG-S11 3.5-4 DG-S11S-3.5-4 1/10/2019 <0.47 <4.7 <0.95 <0.95 <4.7 <0.47 <2.4 <0.47 <0.95 <0.47 <0.47 <0.47 <0.47 <0.95 <0.95 <0.95 <0.47 <0.95 <0.95 1.2 <0.47 <0.47 <1.2 <0.066
DG-S15 0.5-1 DG-S15S-0.5-1 1/11/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 0.67 <0.39 <0.39 <1.0 <0.055
DG-S15 3.5-4 DG-S15S-3.5-4 1/11/2019 <0.32 <3.2 <0.64 <0.64 <3.2 <0.32 <1.6 <0.32 <0.64 <0.32 <0.32 <0.32 <0.32 <0.64 <0.64 <0.64 <0.32 <0.64 <0.64 6.2 <0.32 3.5 <0.83 <0.044

DG-S15 (D) 3.5-4 DG-S15 (D)S-3.5-4 1/11/2019 <0.35 <3.5 <0.71 <0.71 <3.5 <0.35 <1.8 <0.35 <0.71 <0.35 <0.35 <0.35 <0.35 <0.71 <0.71 <0.71 <0.35 <0.71 <0.71 3.3 <0.35 2.7 <0.92 <0.049
DG-S15 6-6.5 DG-S15S-6-6.5 1/11/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 0.43 <1.0 3.2
DG-S3 0.5-1 DG-S3S-0.5-1 12/18/2018 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 <0.40 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <1.0 <0.056
DG-S3 3.5-4 DG-S3S-3.5-4 12/18/2018 <0.44 <4.4 <0.87 <0.87 <4.4 <0.44 <2.2 <0.44 <0.87 <0.44 <0.44 <0.44 <0.44 <0.87 <0.87 <0.87 <0.44 <0.87 <0.87 <0.44 <0.44 <0.44 <1.1 <0.068
DG-S7 0.5-1 DG-S7S-0.5-1 1/8/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.95 <0.051
DG-S7 3.5-4 DG-S7S-3.5-4 1/8/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.8 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.92 <0.049
DG-S7 3.5-4 DG-S7S-3.5-4 2/4/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-S9 4.5-5 DG-S9S-4.5-5 12/20/2018 <0.26 <2.6 <0.53 <0.53 22 <0.26 <1.3 <0.26 <0.53 <0.26 <0.26 <0.26 <0.26 <0.53 <0.53 <0.53 <0.26 <0.53 <0.53 <0.26 <0.26 <0.26 <0.68 0.061
DG-S9 4.5-5 DG-S9S-4.5-5 2/4/2019 <0.40 <4.0 <0.80 <0.80 22 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 0.45 <0.40 <1.0 <0.056
DG-S9 7-7.5 DG-S9S-7-7.5 2/4/2019 <0.31 <3.1 <0.63 <0.63 <3.1 <0.31 <1.6 <0.31 <0.63 <0.31 <0.31 <0.31 <0.31 <0.63 <0.63 <0.63 <0.31 <0.63 <0.63 <0.31 0.49 <0.31 <0.82 0.16
DG-S9 7.5-8 DG-S9S-7.5-8 12/20/2018 <0.18 <1.8 <0.36 <0.36 10 <0.18 <0.90 <0.18 <0.36 <0.18 <0.18 <0.18 <0.18 <0.36 <0.36 <0.36 <0.18 <0.36 <0.36 <0.18 <0.18 <0.18 <0.47 0.37
DG-T1 0.5-1 DG-T1S-0.5-1 12/17/2018 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 <0.44 <0.44 <1.2 <0.062
DG-T1 3.5-4 DG-T1S-3.5-4 12/17/2018 <0.53 <5.3 <1.1 <1.1 <5.3 <0.53 <2.7 <0.53 <1.1 <0.53 <0.53 <0.53 <0.53 <1.1 <1.1 <1.1 <0.53 <1.1 <1.1 <0.53 <0.53 <0.53 <1.4 <0.075

DG-T1 (D) 3.5-4 DG-T1 (D)S-3.5-4 12/17/2018 <0.95 <9.5 <1.9 <1.9 <9.5 <0.95 <4.8 <0.95 <1.9 <0.95 <0.95 <0.95 <0.95 <1.9 <1.9 <1.9 <0.95 <1.9 <1.9 <0.95 <0.95 <0.95 <2.5 <0.13
DG-T13 0.5-1 DG-T13S-0.5-1 1/10/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046

DG-T13 (D) 0.5-1 DG-T13 (D)S-0.5-1 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-T13 3.5-4 DG-T13S-3.5-4 1/10/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.88 <0.047
DG-T17 0.5-1 DG-T17S-0.5-1 1/28/2019 <49 <200 450 99 <490 720 <200 450 <120 <49 <49 280 62 <98 260 <98 56 <49 <98 <49 1600 <49 1700 28
DG-T17 3.5-4 DG-T17S-3.5-4 1/28/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-T17 7-7.5 DG-T17S-7-7.5 1/28/2019 <0.50 <5.0 <1.0 <1.0 19 <0.50 <2.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <1.0 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <0.50 <0.50 <1.3 <0.067

DG-T17 (D) 7-7.5 DG-T17 (D)S-7-7.5 1/28/2019 <0.52 <5.2 <1.0 <1.0 18 <0.52 <2.6 <0.52 <1.0 <0.52 <0.52 <0.52 <0.52 <1.0 <1.0 <1.0 <0.52 <1.0 <1.0 <0.52 <0.52 <0.52 <1.3 0.19
DG-T5 0.5-1 DG-T5S-0.5-1 1/8/2019 <0.44 <4.4 <0.87 <0.87 <4.4 <0.44 <2.2 <0.44 <0.87 <0.44 <0.44 <0.44 <0.44 <0.87 <0.75 <0.87 <0.44 <0.87 <0.87 <0.44 <0.44 <0.44 <1.1 <0.061
DG-T5 3.5-4 DG-T5S-3.5-4 1/8/2019 <0.33 <3.3 <0.66 <0.66 <3.3 <0.33 <1.7 <0.33 <0.66 <0.33 <0.33 <0.33 <0.33 <0.66 <0.66 <0.66 <0.33 <0.66 <0.66 <0.33 <0.33 <0.33 <0.86 <0.046
DG-T9 0.5-1 DG-T9S-0.5-1 1/10/2019 <0.46 <4.6 <0.92 <0.92 <4.6 <0.46 <2.3 <0.46 <0.92 <0.46 <0.46 <0.46 <0.46 <0.92 <0.92 <0.92 <0.46 <0.92 <0.92 <0.46 <0.46 <0.46 <1.2 <0.064
DG-T9 3.5-4 DG-T9S-3.5-4 1/10/2019 <0.39 <3.9 <0.77 <0.77 <3.9 <0.39 <1.9 <0.39 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 <0.77 <0.77 <0.39 <0.77 <0.77 <0.39 <0.39 <0.39 <1.0 <0.054

DG-U11 0.5-1 DG-U11S-0.5-1 1/10/2019 <0.39 <3.9 <0.77 <0.77 <3.9 <0.39 <1.9 <0.39 <0.77 <0.39 <0.39 <0.39 <0.39 <0.77 3 <0.77 <0.39 <0.77 <0.77 <0.39 <0.39 <0.39 <1.0 4.1
DG-U11 3.5-4 DG-U11S-3.5-4 1/10/2019 <0.48 <4.8 <0.96 <0.96 <4.8 <0.48 <2.4 <0.48 <0.96 <0.48 <0.48 <0.48 <0.48 <0.96 <0.96 <0.96 <0.48 <0.96 <0.96 <0.48 <0.48 <0.48 <1.2 <0.067
DG-U13 7.5-8 DG-U13S-7.5-8 12/21/2018 <0.21 <2.1 <0.43 <0.43 <2.1 <0.21 <1.1 <0.21 <0.43 <0.21 0.27 <0.21 <0.21 <0.43 <0.43 <0.43 <0.21 <0.43 <0.43 <0.21 <0.21 <0.21 <0.56 0.45
DG-U13 7.5-8 DG-U13S-7.5-8 2/1/2019 <0.36 <3.6 <0.71 <0.71 <3.6 0.7 <1.8 <0.36 1.4 <0.36 0.75 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.93 0.74
DG-U15 3.5-4 DG-U15S-3.5-4 1/28/2019 <0.40 <4.0 <0.79 <0.79 <4.0 <0.40 <2.0 0.45 <0.79 <0.40 <0.40 <0.40 <0.40 <0.79 <0.79 <0.79 <0.40 <0.79 <0.79 <0.40 <0.40 <0.40 <1.0 <0.055
DG-U15 8.5-9 DG-U15S-8.5-9 1/28/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 1.2 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 1
DG-U17 0.5-1 DG-U17S-0.5-1 1/28/2019 <0.71 <7.1 <1.4 <1.4 <7.1 <0.71 <3.5 <0.71 <1.4 <0.71 <0.71 <0.71 <0.71 <1.4 <1.4 <1.4 <0.71 <1.4 <1.4 <0.71 <0.71 <0.71 <1.8 <0.099
DG-U3 0.5-1 DG-U3S-0.5-1 12/18/2018 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 <0.43 <0.43 <0.43 <1.1 <0.060
DG-U3 3.5-4 DG-U3S-3.5-4 12/18/2018 <0.55 <5.5 <1.1 <1.1 <5.5 <0.55 <2.8 <0.55 <1.1 <0.55 <0.55 <0.55 <0.55 <1.1 <1.1 <1.1 <0.55 <1.1 <1.1 <0.55 <0.55 2.3 <1.4 <0.077

DG-U3 (D) 3.5-4 DG-U3 (D)S-3.5-4 12/18/2018 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 2.1 <0.94 0.18
DG-U7 0.5-1 DG-U7S-0.5-1 1/8/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.93 <0.050
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants
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1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-U7 3.5-4 DG-U7S-3.5-4 1/8/2019 <0.36 <3.6 <0.71 <0.71 15 <0.36 <1.8 <0.36 <1.1 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.93 <0.050
DG-U7 3.5-4 DG-U7S-3.5-4 2/4/2019 <0.39 <3.9 <0.78 <0.78 11 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-V1 0.5-1 DG-V1S-0.5-1 12/17/2018 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052
DG-V1 3.5-4 DG-V1S-3.5-4 12/17/2018 <0.56 <5.6 <1.1 <1.1 <5.6 <0.56 <2.8 <0.56 <1.1 <0.56 <0.56 <0.56 <0.56 <1.1 <1.1 <1.1 <0.56 <1.1 <1.1 <0.56 <0.56 <0.56 <1.5 <0.078
DG-V13 0.5-1 DG-V13S-0.5-1 1/10/2019 <1.0 <10 <2.0 <2.0 <10 <1.0 <5.0 <1.0 <2.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <1.0 <1.0 <2.6 <0.14
DG-V13 3.5-4 DG-V13S-3.5-4 1/10/2019 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 <0.44 <0.44 <0.44 <1.2 <0.062
DG-V13 7.5-8 DG-V13S-7.5-8 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-V17 0.5-1 DG-V17S-0.5-1 1/28/2019 <0.40 <4.0 <0.81 <0.81 <4.0 <0.40 <2.0 <0.40 <0.81 <0.40 <0.40 <0.40 <0.40 <0.81 <0.81 <0.81 <0.40 <0.81 <0.81 <0.40 <0.40 <0.40 <1.1 <0.057
DG-V17 3.5-4 DG-V17S-3.5-4 1/28/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 0.35 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 0.58 <0.34 <0.88 <0.047

DG-V17 (D) 3.5-4 DG-V17 (D)S-3.5-4 1/28/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-V17 9.5-10 DG-V17S-9.5-10 1/28/2019 <0.53 <5.3 <1.1 <1.1 25 <0.53 <2.6 <0.53 <1.1 <0.53 <0.53 <0.53 <0.53 <1.1 <1.1 <1.1 <0.53 <1.1 <1.1 <0.53 <0.53 <0.53 <1.4 <0.074
DG-V5 0.5-1 DG-V5S-0.5-1 1/8/2019 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.2 <0.43 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 <0.43 <0.43 <1.1 <0.060
DG-V5 3.5-4 DG-V5S-3.5-4 1/8/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 2.2 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 1.1 <0.34 <0.90 <0.048
DG-V5 7.5-8 DG-V5S-7.5-8 1/8/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.90 <0.048
DG-V9 0.5-1 DG-V9S-0.5-1 1/10/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-V9 3.5-4 DG-V9S-3.5-4 1/10/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.054
DG-V9 7.5-8 DG-V9S-7.5-8 1/10/2019 <0.36 <3.6 <0.71 <0.71 <3.6 <0.36 <1.8 <0.36 <0.71 <0.36 <0.36 <0.36 <0.36 <0.71 <0.71 <0.71 <0.36 <0.71 <0.71 <0.36 <0.36 <0.36 <0.93 <0.050

DG-W11 0.5-1 DG-W11S-0.5-1 1/29/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.051
DG-W11 3.5-4 DG-W11S-3.5-4 1/29/2019 <0.38 <3.8 <0.77 <0.77 <3.8 <0.38 <1.9 <0.38 <0.77 <0.38 <0.38 <0.38 <0.38 <0.77 <0.77 <0.77 <0.38 <0.77 <0.77 <0.38 <0.38 <0.38 <1.0 <0.054

DG-W11 (D) 3.5-4 DG-W11 (D)S-3.5-4 1/29/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055
DG-W15 0.5-1 DG-W15S-0.5-1 1/28/2019 <0.46 <4.6 <0.93 <0.93 <4.6 <0.46 <2.3 <0.46 <0.93 <0.46 <0.46 <0.46 <0.46 <0.93 <0.93 <0.93 <0.46 <0.93 <0.93 <0.46 0.53 <0.46 <1.2 <0.065

DG-W15 (D) 0.5-1 DG-W15 (D)S-0.5-1 1/28/2019 <0.41 <4.1 <0.83 <0.83 <4.1 <0.41 <2.1 <0.41 <0.83 <0.41 <0.41 <0.41 <0.41 <0.83 <0.83 <0.83 <0.41 <0.83 <0.83 <0.41 <0.41 <0.41 <1.1 <0.058
DG-W15 3.5-4 DG-W15S-3.5-4 1/28/2019 <0.70 <7.0 <1.4 <1.4 <7.0 <0.70 <3.5 <0.70 <1.4 <0.70 <0.70 <0.70 <0.70 <1.4 <1.4 <1.4 <0.70 <1.4 <1.4 <0.70 3 <0.70 <1.8 0.24
DG-W3 0.5-1 DG-W3S-0.5-1 12/18/2018 <0.44 <4.4 <0.87 <0.87 <4.4 <0.44 <2.2 <0.44 <0.87 <0.44 <0.44 <0.44 <0.44 <0.87 <0.87 <0.87 <0.44 <0.87 <0.87 <0.44 <0.44 <0.44 <1.1 <0.061
DG-W3 3.5-4 DG-W3S-3.5-4 12/18/2018 <0.61 <6.1 <1.2 <1.2 <6.1 <0.61 <3.0 <0.61 <1.2 <0.61 <0.61 <0.61 <0.61 <1.2 <1.2 <1.2 <0.61 <1.2 <1.2 <0.61 <0.61 <0.61 <1.6 <0.085
DG-W7 0.5-1 DG-W7S-0.5-1 1/29/2019 <0.36 <3.6 <0.72 <0.72 <3.6 <0.36 <1.8 <0.36 <0.72 <0.36 <0.36 <0.36 <0.36 <0.72 <0.72 <0.72 <0.36 <0.72 <0.72 <0.36 0.4 <0.36 <0.94 <0.050
DG-W7 3.5-4 DG-W7S-3.5-4 1/29/2019 <0.43 <4.3 <0.87 <0.87 <4.3 <0.43 <2.2 0.46 <0.87 <0.43 <0.43 <0.43 <0.43 <0.87 <0.87 <0.87 <0.43 <0.87 <0.87 <0.43 <0.43 <0.43 <1.1 <0.061
DG-X1 0.5-1 DG-X1S-0.5-1 12/17/2018 <0.43 <4.3 <0.86 <0.86 <4.3 <0.43 <2.1 <0.43 <0.86 <0.43 <0.43 <0.43 <0.43 <0.86 <0.86 <0.86 <0.43 <0.86 <0.86 <0.43 <0.43 <0.43 <1.1 <0.060

DG-X1 (D) 0.5-1 DG-X1 (D)S-0.5-1 12/17/2018 <0.40 <4.0 <0.80 <0.80 <4.0 <0.40 <2.0 <0.40 <0.80 <0.40 <0.40 <0.40 <0.40 <0.80 <0.80 <0.80 <0.40 <0.80 <0.80 <0.40 <0.40 <0.40 <1.0 <0.056
DG-X1 3.5-4 DG-X1S-3.5-4 12/17/2018 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 <0.48 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 <0.48 <0.48 <1.3 <0.068
DG-X13 0.5-1 DG-X13S-0.5-1 1/22/2019 <0.53 <5.3 <1.1 <1.1 <5.3 <0.53 <2.6 <0.53 <1.1 <0.53 <0.53 <0.53 <0.53 <1.1 <1.1 <1.1 <0.53 <1.1 <1.1 <0.53 <0.53 <0.53 <1.4 <0.074
DG-X13 3.5-4 DG-X13S-3.5-4 1/22/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <2.0 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.055

DG-X13 (D) 3.5-4 DG-X13 (D)S-3.5-4 1/22/2019 <0.34 <3.4 <0.68 <0.68 <3.4 <0.34 <1.7 <0.34 <0.68 <0.34 <0.34 <0.34 <0.34 <0.68 <0.68 <0.68 <0.34 <0.68 <0.68 <0.34 <0.34 <0.34 <0.88 <0.047
DG-X17 0.5-1 DG-X17S-0.5-1 1/28/2019 <0.49 <4.9 <0.97 <0.97 <4.9 <0.49 <2.4 <0.49 <0.97 <0.49 <0.49 <0.49 <0.49 <0.97 <0.97 <0.97 <0.49 <0.97 <0.97 <0.49 <0.49 <0.49 <1.3 <0.068
DG-X17 3.5-4 DG-X17S-3.5-4 1/28/2019 <0.39 <3.9 <0.78 <0.78 <3.9 <0.39 <1.9 <0.39 <0.78 <0.39 <0.39 <0.39 <0.39 <0.78 <0.78 <0.78 <0.39 <0.78 <0.78 <0.39 <0.39 <0.39 <1.0 <0.054
DG-X5 0.5-1 DG-X5S-0.5-1 1/8/2019 <0.37 <3.7 <0.74 <0.74 20 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.97 <0.052
DG-X5 3.5-4 DG-X5S-3.5-4 1/8/2019 <0.29 <2.9 <0.57 <0.57 <2.9 <0.29 <1.4 <0.29 <0.57 <0.29 <0.29 <0.29 <0.29 <0.57 <0.57 <0.57 <0.29 <0.57 <0.57 <0.29 <0.29 <0.29 <0.74 <0.040
DG-X9 0.5-1 DG-X9S-0.5-1 1/10/2019 <0.42 <4.2 <0.84 <0.84 <4.2 <0.42 <2.1 <0.42 <0.84 <0.42 <0.42 <0.42 <0.42 <0.84 <0.84 <0.84 <0.42 <0.84 <0.84 <0.42 <0.42 <0.42 <1.1 <0.059
DG-X9 3.5-4 DG-X9S-3.5-4 1/10/2019 <0.39 <3.9 <0.79 <0.79 <4.9 <0.39 <2.0 <0.39 <0.79 <0.39 <0.39 <0.39 <0.39 <0.79 <0.79 <0.79 <0.39 <0.79 <0.79 <0.39 <0.39 <0.39 <1.0 <0.055
DG-Y11 0.5-1 DG-Y11S-0.5-1 1/21/2019 <0.37 <3.7 <0.75 <0.75 <3.7 <0.37 <1.9 <0.37 <0.75 <0.37 <0.37 <0.37 <0.37 <0.75 <0.75 <0.75 <0.37 <0.75 <0.75 <0.37 <0.37 <0.37 <0.97 <0.052
DG-Y11 3.5-4 DG-Y11S-3.5-4 1/21/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.052
DG-Y15 0.5-1 DG-Y15S-0.5-1 1/31/2019 <0.44 <4.4 <0.89 <0.89 <4.4 <0.44 <2.2 <0.44 <0.89 <0.44 <0.44 <0.44 <0.44 <0.89 <0.89 <0.89 <0.44 <0.89 <0.89 0.45 <0.44 <0.44 <1.2 <0.062
DG-Y15 3.5-4 DG-Y15S-3.5-4 1/31/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 1.2 <0.44 <0.44 <1.1 <0.062

DG-Y15 (D) 3.5-4 DG-Y15 (D)S-3.5-4 1/31/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 1.1 <0.36 <0.36 <0.94 <0.051
DG-Y15 7.5-8 DG-Y15S-7.5-8 1/31/2019 120 <400 <100 <100 <1,000 <100 <400 <100 <250 <100 540 <100 <100 <200 <200 <200 <100 <100 <200 <100 <100 100 <200 210
DG-Y19 0.5-1 DG-Y19S-0.5-1 1/28/2019 <0.45 <4.5 <0.90 <0.90 <4.5 <0.45 <2.3 <0.45 <0.90 <0.45 <0.45 <0.45 <0.45 <0.90 <0.90 <0.90 <0.45 <0.90 <0.90 <0.45 <0.45 <0.45 <1.2 <0.060
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Table 5: Volatile Organic Compounds and Total Petroleum Hydrocarbons as Gasoline
Concentrations in Soil

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample 
Location

Depth Range 
(ft bgs) Sample Name

Collection 
Date

1,
1,

1-
T

ri
ch

lo
ro

et
ha

ne

1,
1,

2-
T

ri
ch

lo
ro

-1
,2

,2
-

tr
if

lu
or

oe
th

an
e

1,
2,

4-
T

ri
m

et
h

yl
be

nz
en

e

1,
3,

5-
T

ri
m

et
h

yl
be

nz
en

e

2-
B

u
ta

n
on

e

4-
Is

op
ro

py
lt

ol
u

en
e

4-
M

et
h

yl
-2

-p
en

ta
no

n
e

B
en

ze
ne

C
ar

bo
n

 d
is

u
lf

id
e

C
h

lo
ro

fo
rm

ci
s-

1,
2-

D
ic

h
lo

ro
et

h
en

e

E
th

yl
b

en
ze

n
e

Is
op

ro
py

lb
en

ze
n

e

M
et

hy
l-

te
rt

-b
u

ty
l e

th
er

 
(M

T
B

E
)

N
ap

ht
h

al
en

e

n-
B

ut
yl

be
nz

en
e

n-
P

ro
py

lb
en

ze
ne

se
c-

B
u

ty
lb

en
ze

n
e

te
rt

-B
u

ty
lb

en
ze

ne

T
et

ra
ch

lo
ro

et
h

en
e 

(P
C

E
)

T
ol

ue
n

e

T
ri

ch
lo

ro
et

he
ne

 (
T

C
E

)

X
yl

en
es

, T
ot

al

T
P

H
-G

as
ol

in
e 

(C
4-

C
12

)

1.7E+06 -- -- -- -- -- -- 3.3E+02 -- 3.2E+02 1.9E+04 5.9E+03 -- 4.7E+04 3.8E+03 -- -- -- -- 5.9E+02 1.1E+06 9.5E+02 5.8E+05 4.3E+05

7.0E+03 -- -- -- -- -- -- 2.5E+01 -- 2.3E+01 1.6E+03 4.3E+02 -- 2.5E+03 1.2E+03 -- -- -- -- 8.0E+01 1.0E+04 8.5E+01 1.0E+04 4.9E+03

8.1E+06 6.7E+06 3.0E+05 2.7E+05 2.7E+07 -- 3.3E+07 1.2E+03 7.7E+05 3.2E+02 1.6E+05 5.8E+03 1.9E+06 4.7E+04 3.8E+03 3.9E+06 3.8E+06 7.8E+06 7.8E+06 2.4E+04 4.9E+06 9.4E+02 5.8E+05 --

µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg mg/kg

Direct Exposure Human Health Risk Level Residential Soil Exposure ESL [1]

Units

EPA RSL for Resident Soil [3]

Leaching to Groundwater Levels Non-drinking Water ESL [2]

DG-Y19 3.5-4 DG-Y19S-3.5-4 1/28/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.95 <0.047
DG-Y19 7.5-8 DG-Y19S-7.5-8 1/28/2019 <0.36 <3.6 <0.73 <0.73 <3.6 <0.36 <1.8 <0.36 <0.73 <0.36 <0.36 <0.36 <0.36 <0.73 <0.73 <0.73 <0.36 <0.73 <0.73 <0.36 <0.36 <0.36 <0.95 <0.051
DG-Y3 0.5-1 DG-Y3S-0.5-1 12/18/2018 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.061
DG-Y3 3.5-4 DG-Y3S-3.5-4 12/18/2018 <0.48 <4.8 <0.97 <0.97 <4.8 <0.48 <2.4 <0.48 <0.97 <0.48 <0.48 <0.48 <0.48 <0.97 <0.97 <0.97 <0.48 <0.97 <0.97 <0.48 <0.48 <0.48 <1.3 <0.068
DG-Y7 0.5-1 DG-Y7S-0.5-1 1/9/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.9 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.97 <0.052
DG-Y7 3.5-4 DG-Y7S-3.5-4 1/9/2019 <0.41 <4.1 <0.82 <0.82 <4.1 <0.41 <2.1 <0.41 <0.82 <0.41 <0.41 <0.41 <0.41 <0.82 <0.82 <0.82 <0.41 <0.82 <0.82 <0.41 <0.41 <0.41 <1.1 <0.058
DG-Z13 0.5-1 DG-Z13S-0.5-1 1/28/2019 <0.51 <5.1 <1.0 <1.0 16 <0.51 <2.6 0.6 <1.0 <0.51 <0.51 0.91 <0.51 <1.0 5.1 <1.0 <0.51 <1.0 <1.0 <0.51 2.7 <0.51 12 0.1
DG-Z13 3.5-4 DG-Z13S-3.5-4 1/28/2019 <0.35 <3.5 <0.70 <0.70 <3.5 <0.35 <1.7 <0.35 <0.70 <0.35 <0.35 <0.35 <0.35 <0.70 <0.70 <0.70 <0.35 <0.70 <0.70 <0.35 <0.35 <0.35 <0.91 <0.049
DG-Z17 0.5-1 DG-Z17S-0.5-1 1/28/2019 <0.47 <4.7 <0.94 <0.94 <4.7 <0.47 <2.3 <0.47 <0.94 <0.47 <0.47 <0.47 <0.47 <0.94 <0.97 <0.94 <0.47 <0.94 <0.94 <0.47 <0.47 <0.47 <1.2 <0.066

DG-Z17 (D) 0.5-1 DG-Z17 (D)S-0.5-1 1/28/2019 <0.45 <4.5 <0.89 <0.89 <4.5 <0.45 <2.2 <0.45 <0.89 <0.45 <0.45 <0.45 <0.45 <0.89 <0.89 <0.89 <0.45 <0.89 <0.89 <0.45 0.8 <0.45 <1.2 <0.063
DG-Z17 3.5-4 DG-Z17S-3.5-4 1/28/2019 <0.43 <4.3 <0.85 <0.85 <4.3 <0.43 <2.1 <0.43 <0.85 <0.43 <0.43 <0.43 <0.43 <0.85 <0.85 <0.85 <0.43 <0.85 <0.85 2.2 <0.43 <0.43 <1.1 <0.060
DG-Z17 7.5-8 DG-Z17S-7.5-8 1/28/2019 <43 <170 <43 <43 <430 <43 <170 <43 <110 <43 <43 <43 <43 <86 <86 <86 <43 <43 <86 <43 <43 <43 <86 39
DG-Z5 0.5-1 DG-Z5S-0.5-1 1/8/2019 <0.37 <3.7 <0.74 <0.74 <3.7 <0.37 <1.8 <0.37 <0.74 <0.37 <0.37 <0.37 <0.37 <0.74 <0.74 <0.74 <0.37 <0.74 <0.74 <0.37 <0.37 <0.37 <0.96 <0.051
DG-Z5 3.5-4 DG-Z5S-3.5-4 1/8/2019 <0.34 <3.4 <0.69 <0.69 <3.4 <0.34 <1.7 <0.34 <0.69 <0.34 <0.34 <0.34 <0.34 <0.69 <0.69 <0.69 <0.34 <0.69 <0.69 <0.34 <0.34 <0.34 <0.90 <0.048
DG-Z9 0.5-1 DG-Z9S-0.5-1 1/9/2019 <0.44 <4.4 <0.88 <0.88 <4.4 <0.44 <2.2 <0.44 <0.88 <0.44 <0.44 <0.44 <0.44 <0.88 <0.88 <0.88 <0.44 <0.88 <0.88 <0.44 <0.44 <0.44 <1.1 <0.061

DG-Z9 (D) 0.5-1 DG-Z9 (D)S-0.5-1 1/9/2019 <0.52 <5.2 <1.0 <1.0 <5.2 <0.52 <2.6 <0.52 <1.0 <0.52 <0.52 <0.52 <0.52 <1.0 <1.0 <1.0 <0.52 <1.0 <1.0 <0.52 <0.52 <0.52 <1.4 <0.073
DG-Z9 3.5-4 DG-Z9S-3.5-4 1/9/2019 <0.42 <4.2 <0.85 <0.85 <4.2 <0.42 <2.1 <0.42 <0.85 <0.42 <0.42 <0.42 <0.42 <0.85 <0.85 <0.85 <0.42 <0.85 <0.85 <0.42 <0.42 <0.42 <1.1 <0.059

Notes:
1. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Direct Exposure Human Health Risk Levels (Table S-1) Res: Shallow Soil Exposure. 
2. San Francisco Bay RWQCB, 2019. Summary of Soil ESLs, Jan. 2019 (Rev. 1)  - Leaching to Groundwater Levels (Table S-3) Non-drinking Water. 
3. EPA, 2018. Regional Screening Levels - Generic Tables (November 2018). Screening level for "Resident Soil." 
4. The RWQCB ESL is used as comparison criteria when available. If RWQCB ESLs are not available, EPA RSL was selected for use as comparison criteria.

Abbreviations and Symbols:
   "--" - Not Available     TPH-g - total petroleum hydrocarbons as gasoline
  "<" - Non-detect result    USEPA - United States Environmental Protection Agency
  μg/kg - microgram per kilogram    VOC - Volatile Organic Compound
  mg/kg - milligram per kilogram      ESL - Environmental Screening Level
(D) - Duplicate sample     RWQCB - Regional Water Quality Control Board
ft bgs - Feet below ground surface     RSL - Regional Screening Level

8. Results in bold font indicate a detection above the MDL.
9. Gray shading indicates a detection above the comparison criteria.

6. Only analytes with detections are included in this table.
5. VOCs and TPH-g were analyzed by USEPA Method 8260B.

7. Non-detect results are presented with "<" followed by the MDL.
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Table 6: Goundwater Elevations in A-Fill 
Water-Bearing Zone, December 2018

UPC OU-2
Brisbane, California

Geosyntec Consultants

Well Name
Screened 
Interval  
(ft bgs)

Date
Top of Casing

Elevation

(ft MSL)1,2

Depth to 
Groundwater 

(ft bgs)

Groundwater
Elevation

(ft MSL)1,2

KMW-4A 2-11 12/18/2018 10.46 4.66 5.80

KMW-7A 2-11 12/18/2018 13.66 7.92 5.74

LF-3A 4-10 12/18/2018 10.95 5.02 5.93

LF-4A 4-14 12/18/2018 8.32 2.32 6.00

LF-5A 2.5-8 12/18/2018 8.49 2.78 5.71

LF-7A 4-8 12/18/2018 10.65 5.45 5.20

LF-8A 5-10 12/18/2018 9.36 4.03 5.33

MK-1A 3-13 12/18/2018 10.47 4.70 5.77

MK-2A 3-13 12/18/2018 12.81 4.49 8.32

MK-7A 3-10 12/18/2018 10.50 5.36 5.14

MK-8A 5-10 12/18/2018 16.58 10.55 6.03

MW-9A 3-13 12/18/2018 11.26 5.62 5.64

MW-10A 3-13 12/18/2018 9.59 4.89 4.70

MW-11AR 3-13 12/18/2018 14.19 9.61 4.58

MW-13A 3-13 12/18/2018 7.81 3.89 3.92

MW-15A 3-13 12/18/2018 8.67 3.77 4.90

MW-17A 3-13 12/18/2018 8.45 2.56 5.89

Notes:

-- = Not Calculated/Not Applicable

ft = feet

MSL = Mean Sea Level

1. Source: Levine-Fricke, 1990. Supplemental Remedial Investigation Data Study Report , The Bayshore
Railyard, Brisbane, California. 18 July.

2. Elevations were measured during well installation and may have changed since the time of measurement.
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Table 7: Dissolved Metals Concentrations in Groundwater,
A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Collection 
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5.0E+02 3.6E+01 - - 9.3E+00 1.0E+03 5.0E+01 - 3.1E+00 8.1E+00 2.5E-02 - 8.2E+00 5.0E-01 1.9E-01 2.1E+02 - 8.1E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
DG-AA11 DG-AA11W 1/30/2019 4.3 3.5 110 0.65 <0.21 1.4 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 0.99 <7.4
DG-AA15 DG-AA15W 1/25/2019 <4.1 <2.9 66 <0.59 <0.21 1.6 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AA19 DG-AA19W 1/25/2019 <4.1 17 1700 <0.59 <0.21 1.3 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AA3 DG-AA3W 12/18/2018 <4.1 27 310 <0.59 <0.21 1.3 <3.7 12 7.2 9.7 <0.10 4.9 14 <4.6 <2.0 <3.5 1.5 <7.4
DG-AA7 DG-AA7W 1/11/2019 <4.1 11 180 <0.59 <0.21 <0.70 <3.7 1.7 8.4 4.7 <0.10 4.9 2.1 <4.6 <2.0 5.5 <0.87 65
DG-AB13 DG-AB13W 1/25/2019 <4.1 4.2 280 <0.59 <0.21 0.91 <3.7 0.83 <3.7 <2.2 <0.10 <2.9 3.1 <4.6 <2.0 <3.5 0.89 9.8

DG-AB13 (D) DG-AB13 (D)W 1/25/2019 <4.1 5.3 290 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 8.6
DG-AB17 DG-AB17W 1/25/2019 <4.1 <2.9 110 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AB5 DG-AB5W 1/31/2019 <4.1 39 69 1.2 0.88 1.2 <3.7 5.1 5.7 8.4 <0.10 5.3 3.8 <4.6 <2.0 <3.5 <0.87 <7.4

DG-AB5 (D) DG-AB5 (D)W 1/31/2019 <4.1 49 70 <0.59 <0.21 <0.70 <3.7 4.2 6.5 8.2 <0.10 5.6 2.4 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AC15 DG-AC15W 2/1/2019 <4.1 64 1900 <0.59 <0.21 <0.70 <3.7 1.4 3.7 9.3 <0.10 <2.9 1.3 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AC3 DG-AC3W 12/19/2018 <4.1 50 160 <0.59 0.21 3.0 <3.7 16 6.0 11 <0.10 5 17 <4.6 <2.0 <3.5 1.7 13
DG-AC7 DG-AC7W 1/11/2019 8.0 5.5 150 <0.59 0.32 1.3 <3.7 1.4 23 <2.2 <0.10 12 2.4 <4.6 <2.0 4.6 <0.87 43

DG-AC7 (D) DG-AC7 (D)W 1/11/2019 5.9 <2.9 150 <0.59 0.38 1.1 <3.7 1.9 21 7.6 <0.10 11 2.6 <4.6 <2.0 <3.5 0.99 39
DG-AD13 DG-AD13W 2/1/2019 <4.1 13 770 <0.59 <0.21 1.7 48 2.5 <3.7 8.8 <0.10 5.3 24 <4.6 <2.0 <14 20 <7.4

DG-AD13 (D) DG-AD13 (D)W 2/1/2019 <4.1 12 890 <0.59 <0.21 1.9 47 2.8 6.0 15 <0.10 5.9 29 <4.6 <2.0 7.8 20 11
DG-AD17 DG-AD17W 1/25/2019 <4.1 13 310 <0.59 <0.21 <0.70 <3.7 3.3 <3.7 <2.2 <0.10 12 7.2 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AD5 DG-AD5W 1/7/2019 20 120 210 <0.59 0.43 0.96 <3.7 1.9 26 17 <0.10 13 1.2 <4.6 <2.0 <3.5 <0.87 11
DG-AD9 DG-AD9W 1/11/2019 <4.1 5.3 240 <0.59 0.42 1.2 <3.7 3.4 6.5 25 <0.10 6.1 16 <4.6 2.5 <3.5 <0.87 210
DG-AE11 DG-AE11W 1/22/2019 <4.1 27 1200 <0.59 <0.21 0.77 <3.7 <0.68 <3.7 <2.2 <0.10 5.3 7.6 <4.6 <2.0 6.0 <0.87 <7.4
DG-AE3 DG-AE3W 12/19/2018 <4.1 120 220 0.75 0.27 4.7 <3.7 12 <3.7 9.6 <0.10 3.2 12 <4.6 <2.0 <3.5 2.0 8.2
DG-AE7 DG-AE7W 1/11/2019 <4.1 10 190 <0.59 <0.21 0.75 <3.7 2.0 4.5 6.6 <0.10 4.3 3.9 <4.6 <2.0 6.0 <0.87 18
DG-AF5 DG-AF5W 1/7/2019 <4.1 130 240 <0.59 1.4 0.99 <3.7 8.4 14 14 0.11 9.3 11 <4.6 <2.0 <3.5 <0.87 130

DG-AG11 DG-AG11W 1/22/2019 <4.1 28 1900 <0.59 <0.21 1.1 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 1.8 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AG15 DG-AG15W 1/24/2019 <4.1 7.5 220 <0.59 <0.21 2.3 <3.7 4.2 <3.7 <2.2 0.15 <2.9 4.9 <4.6 <2.0 <3.5 3.1 <7.4
DG-AG3 DG-AG3W 12/19/2018 <4.1 86 150 0.74 <0.21 7.6 <3.7 13 <3.7 <2.2 <0.10 17 19 <4.6 <2.0 6.9 3.1 25
DG-AG7 DG-AG7W 1/31/2019 <4.1 9.9 230 0.64 0.41 1.4 <3.7 3.5 3.8 9.6 <0.10 7.2 3.1 <4.6 <2.0 <3.5 <0.87 27

DG-AH13 DG-AH13W 1/29/2019 <4.1 4.7 110 <0.59 <0.21 2.0 <3.7 3.7 4.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 4.2 <7.4
DG-AH5 DG-AH5W 1/7/2019 11 18 140 0.67 <0.21 1.5 <3.7 4.1 44 8.9 <0.10 24 4 <4.6 <2.0 <3.5 2.7 <7.4
DG-AI15 DG-AI15W 1/25/2019 <4.1 16 250 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 6.9 <4.6 <2.0 <3.5 <0.87 7.4
DG-AI3 DG-AI3W 12/19/2018 <4.1 110 220 <0.59 <0.21 3.4 <3.7 13 4.2 10 <0.10 4 12 <4.6 <2.0 <3.5 2.5 8.6

DG-AI3 (D) DG-AI3 (D)W 12/19/2018 <4.1 110 230 <0.59 <0.21 3.4 <3.7 14 4.6 11 <0.10 3.7 13 <4.6 <2.0 <3.5 2.6 12
DG-AI7 DG-AI7W 1/11/2019 <4.1 8.9 200 0.68 1.0 2.2 <3.7 2.5 <3.7 9.9 <0.10 4.1 2.6 <4.6 <2.0 <3.5 <0.87 15

DG-AJ13 DG-AJ13W 1/29/2019 <4.1 9.8 1300 <0.59 <0.21 1.2 <3.7 0.87 <3.7 <2.2 <0.10 3.5 1.2 <4.6 <2.0 <3.5 1.1 41
DG-AJ5 DG-AJ5W 1/7/2019 21 180 940 4.7 4.1 380 <3.7 77 450 320 0.14 14 420 <4.6 2.0 <3.5 280 540

DG-AK11 DG-AK11W 1/29/2019 <4.1 12 1700 <0.59 <0.21 1.4 <3.7 <0.68 <3.7 <2.2 <0.10 8.6 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AK15 DG-AK15W 1/24/2019 <4.1 9.2 290 <0.59 <0.21 3.0 <3.7 5.8 5.5 <2.2 <0.10 7.0 2.0 <4.6 <2.0 <3.5 2.4 <7.4
DG-AK3 DG-AK3W 12/19/2018 <4.1 110 250 <0.59 0.23 3.1 <3.7 12 32 11 0.22 6.8 17 <4.6 <2.0 <3.5 2.8 <7.4
DG-AK7 DG-AK7W 1/11/2019 <4.1 7.9 200 <0.59 0.23 1.3 <3.7 3.2 3.7 11 <0.10 4.9 5.2 <4.6 <2.0 <3.5 <0.87 45

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units
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Table 7: Dissolved Metals Concentrations in Groundwater,
A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Collection 
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5.0E+02 3.6E+01 - - 9.3E+00 1.0E+03 5.0E+01 - 3.1E+00 8.1E+00 2.5E-02 - 8.2E+00 5.0E-01 1.9E-01 2.1E+02 - 8.1E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units
DG-AK7 (D) DG-AK7 (D)W 1/11/2019 <4.1 8.0 200 <0.59 <0.21 0.73 <3.7 2.9 <3.7 11 <0.10 4.1 4.0 <4.6 <2.0 <3.5 <0.87 43

DG-AL13 DG-AL13W 1/29/2019 5.7 18 870 <0.59 <0.21 1.4 <3.7 1.3 6.6 <2.2 <0.10 4.0 1.8 <4.6 <2.0 <3.5 <0.87 56
DG-AL5 DG-AL5W 1/31/2019 <4.1 160 170 0.61 <0.21 1.7 <3.7 6.0 11 11 <0.10 9.7 8.3 <4.6 <2.0 <3.5 1.5 14
DG-AL9 DG-AL9W 1/22/2019 <4.1 9.7 140 <0.59 <0.21 1.0 <3.7 1.7 <3.7 <2.2 <0.10 <2.9 2.0 <4.6 <2.0 13 <0.87 21

DG-AM15 DG-AM15W 1/24/2019 <4.1 2.9 34 <0.59 <0.21 1.5 <3.7 <0.68 3.9 <2.2 <0.10 4.4 1.1 <4.6 <2.0 <3.5 2.3 <7.4
DG-AM3 DG-AM3W 12/19/2018 <4.1 110 390 <0.59 <0.21 3.1 <3.7 11 4.6 <2.2 <0.10 5.3 15 <4.6 <2.0 7.3 2.3 20
DG-AM7 DG-AM7W 1/11/2019 <4.1 15 280 0.61 0.47 1.7 <3.7 4.3 5.7 8.8 <0.10 4.9 4.7 <4.6 2.4 <3.5 <0.87 23
DG-AN13 DG-AN13W 2/1/2019 <4.1 4.1 82 <0.59 <0.21 <0.70 <3.7 1.3 9.4 29 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-AN5 DG-AN5W 12/20/2018 <4.1 200 160 <0.59 <0.21 2.2 <3.7 6.4 <3.7 <2.2 <0.10 4.6 6.6 <4.6 <2.0 5.6 1.7 21
DG-AN9 DG-AN9W 1/21/2019 <4.1 7.1 110 <0.59 0.21 1.2 <3.7 3.4 6.1 2.7 <0.10 4.0 3.4 <4.6 <2.0 8.9 <0.87 55
DG-AO3 DG-AO3W 12/19/2018 <4.1 110 150 <0.59 <0.21 4.1 <3.7 9.6 <3.7 12 <0.10 2.9 10 <4.6 <2.0 <3.5 2.3 24
DG-AO7 DG-AO7W 1/11/2019 5.3 13 290 0.64 1.4 1.3 <3.7 6.1 7.5 13 <0.10 8.4 7.6 <4.6 2.8 <3.5 1.1 57
DG-AP5 DG-AP5W 12/20/2018 <4.1 89 100 <0.59 <0.21 3.0 <3.7 7.4 5.5 <2.2 <0.10 4.4 8.0 <4.6 <2.0 7.6 1.9 11
DG-AP9 DG-AP9W 1/21/2019 4.7 3.9 140 <0.59 0.74 1.5 <3.7 4.2 17 <2.2 <0.10 4.4 4.8 <4.6 <2.0 <3.5 <0.87 78

DG-AQ11 DG-AQ11W 1/31/2019 <4.1 4.1 570 0.59 <0.21 <0.70 <3.7 1.8 <3.7 9.1 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 12
DG-AQ3 DG-AQ3W 12/19/2018 <4.1 110 270 <0.59 <0.21 2.7 <3.7 12 <3.7 9.3 <0.10 3.5 11 <4.6 <2.0 <3.5 1.9 10
DG-AQ7 DG-AQ7W 1/31/2019 <4.1 34 82 <0.59 0.21 1.8 <3.7 6.5 12 16 0.19 <2.9 8.6 <4.6 <2.0 <3.5 <0.87 51
DG-AR5 DG-AR5W 12/20/2018 <4.1 70 190 <0.59 <0.21 2.9 <3.7 9.0 9.7 <2.2 <0.10 3.2 7.8 4.9 <2.0 8.1 1.8 <7.4
DG-AR9 DG-AR9W 1/11/2019 <4.1 12 120 <0.59 <0.21 0.74 <3.7 5.2 15 7.8 <0.10 7.4 5.5 <4.6 2.1 <3.5 <0.87 59

DG-AR9 (D) DG-AR9 (D)W 1/11/2019 <4.1 11 140 <0.59 <0.21 0.72 <3.7 5.5 15 6.8 <0.10 7.4 5.7 <4.6 2.4 <3.5 0.88 59
DG-AS11 DG-AS11W 1/31/2019 <4.1 <2.9 250 0.6 0.41 <0.70 <3.7 1.2 21 16 <0.10 <2.9 4.6 <4.6 <2.0 <3.5 <0.87 220
DG-AS3 DG-AS3W 12/20/2018 <4.1 52 210 <0.59 <0.21 1.8 <3.7 5.8 <3.7 <2.2 <0.10 3.2 6.4 <4.6 <2.0 6.5 1.5 <7.4

DG-AS3 (D) DG-AS3 (D)W 12/20/2018 <4.1 53 210 <0.59 <0.21 1.7 <3.7 5.9 <3.7 <2.2 <0.10 3.1 6.0 5.2 <2.0 5.0 1.3 <7.4
DG-AS7 DG-AS7W 1/11/2019 <4.1 8.6 210 <0.59 0.32 1.3 <3.7 3.2 21 14 <0.10 6.0 6.3 <4.6 <2.0 3.5 <0.87 150
DG-AT5 DG-AT5W 12/20/2018 <4.1 19 190 <0.59 0.3 1.1 <3.7 4.8 32 <2.2 <0.10 4.2 4.5 <4.6 <2.0 <3.5 2.3 60
DG-AT9 DG-AT9W 1/31/2019 <4.1 <2.9 500 <0.59 0.22 <0.70 <3.7 3.5 8.5 17 <0.10 <2.9 6.8 <4.6 <2.0 <3.5 <0.87 380
DG-AU3 DG-AU3W 12/20/2018 9.0 100 120 <0.59 <0.21 <0.70 <3.7 2.4 7.7 <2.2 <0.10 15 2.8 <4.6 <2.0 <3.5 3.6 14
DG-AU7 DG-AU7W 1/11/2019 <4.1 61 98 <0.59 <0.21 1.1 <3.7 3.6 16 3.7 <0.10 3.5 3.6 5.0 <2.0 6.2 <0.87 52

DG-AU7 (D) DG-AU7 (D)W 1/11/2019 <4.1 57 95 <0.59 <0.21 1.1 <3.7 4.2 12 11 <0.10 3 4.5 <4.6 <2.0 <3.5 <0.87 45
DG-AV5 DG-AV5W 12/20/2018 50 4300 62 <0.59 0.25 6.1 <3.7 6.5 8.6 7.8 <0.10 6.2 11 <4.6 <2.0 43 4.7 15
DG-AV9 DG-AV9W 2/1/2019 <4.1 4.0 110 <0.59 1.2 0.88 <3.7 2.9 15 28 <0.10 <2.9 12 <4.6 <2.0 <3.5 <0.87 430

DG-AW11 DG-AW11W 1/24/2019 <4.1 <2.9 36 <0.59 <0.21 1.2 <3.7 <0.68 4.6 <2.2 <0.10 5.1 1.1 <4.6 <2.0 <3.5 2.6 <7.4
DG-AW11 (D) DG-AW11 (D)W 1/24/2019 <4.1 4.5 70 <0.59 <0.21 1.8 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4

DG-AW3 DG-AW3W 1/31/2019 <4.1 67 180 <0.59 <0.21 1.4 <3.7 7.9 6.0 9.9 <0.10 5.0 7.9 <4.6 <2.0 <3.5 1.9 <7.4
DG-AX5 DG-AX5W 12/20/2018 <4.1 14 110 <0.59 <0.21 1.5 <3.7 2.1 <3.7 <2.2 <0.10 8.9 2.2 5.7 <2.0 6.8 2.3 <7.4
DG-AY3 DG-AY3W 2/1/2019 <4.1 38 85 <0.59 <0.21 5.3 5.8 4.3 13 11 <0.10 5.2 3.1 <4.6 <2.0 <3.5 2.1 <7.4
DG-N1 DG-N1W 12/18/2018 <4.1 12 51 <0.59 <0.21 0.85 <3.7 5.0 5.1 7.5 <0.10 4.6 8.4 <4.6 <2.0 <3.5 1.0 <7.4

DG-N13 DG-N13W 1/11/2019 4.9 3.3 38 <0.59 <0.21 0.98 <3.7 0.93 5.7 <2.2 <0.10 5.8 1.7 <4.6 <2.0 3.6 <0.87 <7.4
DG-N13 (D) DG-N13 (D)W 1/11/2019 <4.1 5.6 37 <0.59 <0.21 1.7 <3.7 1.2 6.3 <2.2 <0.10 5.3 1.5 <4.6 <2.0 <3.5 <0.87 <7.4
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Table 7: Dissolved Metals Concentrations in Groundwater,
A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
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5.0E+02 3.6E+01 - - 9.3E+00 1.0E+03 5.0E+01 - 3.1E+00 8.1E+00 2.5E-02 - 8.2E+00 5.0E-01 1.9E-01 2.1E+02 - 8.1E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units
DG-N5 DG-N5W 1/10/2019 4.4 63 220 <0.59 0.56 0.78 <3.7 3.2 13 <2.2 <0.10 19 2.8 <4.6 <2.0 <3.5 1.1 20
DG-N9 DG-N9W 1/14/2019 <4.1 42 67 <0.59 <0.21 1.0 <3.7 0.87 4.9 <2.2 <0.10 <2.9 1.6 7.2 <2.0 <3.5 1.1 <7.4

DG-O11 DG-O11W 1/14/2019 <4.1 11 34 <0.59 <0.21 2.0 <3.7 <0.68 <3.7 <2.2 <0.10 <2.9 1.2 <4.6 <2.0 <3.5 6.2 <7.4
DG-O15 DG-O15W 1/11/2019 <4.1 68 110 <0.59 <0.21 0.85 <3.7 2.9 4.4 <2.2 0.14 6.9 10 <4.6 <2.0 <3.5 3.1 <7.4
DG-O3 DG-O3W 12/18/2018 <4.1 36 40 <0.59 <0.21 0.93 <3.7 1.6 <3.7 6.8 <0.10 7.1 2.1 <4.6 <2.0 <3.5 1.5 <7.4
DG-O7 DG-O7W 1/10/2019 <4.1 9.0 75 <0.59 <0.21 1.9 <3.7 1.0 3.8 <2.2 <0.10 3.7 1.1 <4.6 <2.0 9.6 1.2 <7.4
DG-P13 DG-P13W 1/11/2019 6.6 3.8 42 <0.59 <0.21 <0.70 <3.7 <0.68 5.8 <2.2 <0.10 6.1 <1.0 <4.6 <2.0 <3.5 3.5 <7.4
DG-P5 DG-P5W 1/10/2019 <4.1 56 180 <0.59 <0.21 0.81 <3.7 1.6 5.4 <2.2 <0.10 10 <1.0 <4.6 <2.0 8.1 <0.87 <7.4

DG-Q11 DG-Q11W 1/15/2019 4.6 12 48 <0.59 <0.21 1.4 <3.7 0.9 <3.7 <2.2 <0.10 4.8 <1.0 <4.6 <2.0 8.1 <0.87 <7.4
DG-Q11 (D) DG-Q11 (D)W 1/15/2019 <4.1 12 44 <0.59 <0.21 1.6 <3.7 0.77 <3.7 <2.2 <0.10 4.9 <1.0 <4.6 <2.0 5.8 1.0 <7.4

DG-Q15 DG-Q15W 1/11/2019 <4.1 12 88 <0.59 <0.21 1.6 <3.7 17 7.1 <2.2 <0.10 5.7 23 <4.6 <2.0 <3.5 3.3 <7.4
DG-Q7 DG-Q7W 1/10/2019 <4.1 7.4 980 <0.59 <0.21 1.1 <3.7 <0.68 <3.7 3.2 <0.10 <2.9 <1.0 <4.6 <2.0 4.4 <0.87 27

DG-Q7 (D) DG-Q7 (D)W 1/10/2019 <4.1 4.0 1000 <0.59 <0.21 1.0 <3.7 <0.68 <3.7 <2.2 <0.10 2.9 1.1 <4.6 <2.0 <3.5 <0.87 28
DG-R1 DG-R1W 12/17/2018 <4.1 26 56 <0.59 0.23 0.81 <3.7 4.6 6.5 6.5 <0.10 <2.9 4.1 <4.6 <2.0 <3.5 1.0 <7.4

DG-R13 DG-R13W 1/29/2019 5.5 6.9 24 <0.59 <0.21 1.0 <3.7 <0.68 <3.7 <2.2 <0.10 4.4 <1.0 <4.6 <2.0 <3.5 0.91 <7.4
DG-R5 DG-R5W 1/30/2019 5.7 57 140 <0.59 <0.21 <0.70 <3.7 2.6 <3.7 <2.2 <0.10 14 1.7 <4.6 <2.0 <3.5 <0.87 14
DG-R9 DG-R9W 1/25/2019 <4.1 65 62 <0.59 0.25 1.7 <3.7 <0.68 <3.7 <2.2 0.12 43 2.9 <4.6 <2.0 <3.5 <0.87 <7.4
DG-S11 DG-S11W 1/15/2019 6.5 5.5 50 0.83 0.72 <0.70 <3.7 3.0 <3.7 9.0 <0.10 12 2.7 <4.6 <2.0 <3.5 2.2 <7.4
DG-S15 DG-S15W 1/11/2019 <4.1 7.6 38 <0.59 <0.21 <0.70 <3.7 0.73 4.9 <2.2 <0.10 5.3 <1.0 <4.6 <2.0 <3.5 1.3 <7.4

DG-S15 (D) DG-S15 (D)W 1/11/2019 <4.1 3.3 38 <0.59 <0.21 <0.70 <3.7 1.0 4.2 <2.2 <0.10 5.5 <1.0 <4.6 <2.0 <3.5 1.9 <7.4
DG-S3 DG-S3W 12/18/2018 <4.1 24 110 <0.59 <0.21 0.79 <3.7 1.6 <3.7 12 <0.10 8.7 1.4 <4.6 <2.0 <3.5 2.0 <7.4
DG-S7 DG-S7W 1/10/2019 <4.1 8.4 660 <0.59 <0.21 <0.70 <3.7 <0.68 4.6 <2.2 <0.10 12 1.5 <4.6 <2.0 <3.5 <0.87 <7.4
DG-T1 DG-T1W 12/17/2018 <4.1 9.5 48 1.1 0.9 2.0 <3.7 7.5 4.8 6.7 <0.10 4.1 7.1 <4.6 <2.0 <3.5 1.6 <7.4

DG-T13 DG-T13W 1/15/2019 <4.1 8.4 92 <0.59 <0.21 1.0 <3.7 <0.68 <3.7 <2.2 <0.10 17 <1.0 <4.6 <2.0 4.4 <0.87 <7.4
DG-T5 DG-T5W 1/7/2019 9.2 120 310 <0.59 <0.21 <0.70 <3.7 1.5 8.0 14 <0.10 9.2 <1.0 <4.6 <2.0 <3.5 3.7 9.6
DG-T9 DG-T9W 1/14/2019 <4.1 16 690 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 5.7 <1.0 5.6 <2.0 <3.5 <0.87 13

DG-U11 DG-U11W 1/15/2019 <4.1 31 87 <0.59 <0.21 0.86 <3.7 0.68 <3.7 <2.2 <0.10 3.4 <1.0 <4.6 <2.0 6.4 1.3 <7.4
DG-U15 DG-U15W 1/28/2019 <4.1 3.8 49 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 0.23 3.8 1.7 <4.6 <2.0 <3.5 <0.87 <7.4
DG-U3 DG-U3W 12/18/2018 <4.1 36 14 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 5.4 <0.10 11 1.4 <4.6 <2.0 <3.5 <0.87 <7.4

DG-U3 (D) DG-U3 (D)W 12/18/2018 <4.1 38 15 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 4.3 <0.10 11 1.2 <4.6 <2.0 <3.5 <0.87 <7.4
DG-U7 DG-U7W 1/10/2019 <4.1 17 1000 <0.59 <0.21 0.73 <3.7 <0.68 <3.7 <2.2 <0.10 4.0 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-V1 DG-V1W 12/17/2018 <4.1 12 49 0.61 0.41 1.4 <3.7 6.7 <3.7 7.4 <0.10 <2.9 6.4 <4.6 <2.0 3.7 <0.87 <7.4

DG-V13 DG-V13W 1/15/2019 <4.1 4.4 47 <0.59 <0.21 0.88 <3.7 <0.68 8.2 <2.2 <0.10 <2.9 1.7 <4.6 <2.0 <3.5 1.5 7.8
DG-V17 DG-V17W 1/28/2019 5.5 <2.9 61 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 5.8 <1.0 6.9 <2.0 <3.5 <0.87 <7.4
DG-V5 DG-V5W 1/7/2019 12 610 120 <0.59 <0.21 <0.70 <3.7 <0.68 6.1 9.2 <0.10 3.7 <1.0 <4.6 <2.0 <3.5 7.2 17
DG-V9 DG-V9W 1/14/2019 <4.1 3.8 330 <0.59 1.2 0.92 <3.7 6.3 7.6 <2.2 <0.10 <2.9 9.4 5.2 <2.0 4.3 <0.87 310

DG-W15 DG-W15W 1/29/2019 <4.1 4.2 48 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 <2.2 <0.10 7.7 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-W3 DG-W3W 12/18/2018 <4.1 16 42 <0.59 <0.21 <0.70 <3.7 4.5 5.6 7.8 <0.10 3.1 4.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-W7 DG-W7W 1/30/2019 <4.1 4.3 210 <0.59 <0.21 0.89 <3.7 2.8 <3.7 <2.2 <0.10 <2.9 5.6 <4.6 <2.0 <3.5 <0.87 170
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Table 7: Dissolved Metals Concentrations in Groundwater,
A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample Location Sample Name
Collection 
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5.0E+02 3.6E+01 - - 9.3E+00 1.0E+03 5.0E+01 - 3.1E+00 8.1E+00 2.5E-02 - 8.2E+00 5.0E-01 1.9E-01 2.1E+02 - 8.1E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Saltwater Ecotox ESL [1]

Units
DG-X1 DG-X1W 12/17/2018 <4.1 11 59 0.59 0.72 1.7 <3.7 8.9 4.5 7.4 <0.10 5.3 9.2 <4.6 <2.0 <3.5 1.5 <7.4

DG-X13 DG-X13W 1/25/2019 <4.1 <2.9 110 <0.59 <0.21 1.1 <3.7 <0.68 <3.7 <2.2 <0.10 3.6 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-X17 DG-X17W 1/28/2019 6.0 3.8 52 <0.59 <0.21 <0.70 <3.7 <0.68 4.7 <2.2 <0.10 3.5 <1.0 <4.6 <2.0 <3.5 1.5 <7.4
DG-X5 DG-X5W 1/7/2019 12 65 260 <0.59 <0.21 1.6 <3.7 0.96 12 28 <0.10 11 1.3 <4.6 <2.0 <3.5 2.7 17
DG-X9 DG-X9W 1/14/2019 <4.1 <2.9 310 <0.59 <0.21 0.75 <3.7 <0.68 <3.7 <2.2 0.28 <2.9 1.4 <4.6 <2.0 <3.5 <0.87 18

DG-Y11 DG-Y11W 1/22/2019 <4.1 4.1 910 <0.59 <0.21 2.3 <3.7 4.5 6.8 <2.2 <0.10 <2.9 100 <4.6 <2.0 <3.5 2.2 57
DG-Y15 DG-Y15W 2/1/2019 <4.1 <2.9 48 <0.59 <0.21 <0.70 <3.7 <0.68 <3.7 7.4 <0.10 <2.9 <1.0 <4.6 <2.0 <3.5 <0.87 <7.4
DG-Y19 DG-Y19W 1/28/2019 <4.1 20 390 <0.59 <0.21 3.9 <3.7 <0.68 20 59 <0.10 <2.9 2.0 <4.6 <2.0 <3.5 3.7 27
DG-Y3 DG-Y3W 12/18/2018 <4.1 24 79 <0.59 <0.21 <0.70 <3.7 9.4 <3.7 9.5 <0.10 <2.9 7.0 <4.6 <2.0 <3.5 <0.87 8.7
DG-Y7 DG-Y7W 1/11/2019 <4.1 4.1 170 <0.59 <0.21 <0.70 <3.7 0.9 6.1 <2.2 <0.10 <2.9 2.0 <4.6 <2.0 9.5 <0.87 75
DG-Z17 DG-Z17W 1/28/2019 <4.1 <2.9 96 0.82 0.45 1.0 <3.7 0.68 <3.7 8.8 <0.10 2.9 1.3 <4.6 <2.0 <3.5 1.5 <7.4
DG-Z5 DG-Z5W 1/7/2019 <4.1 22 120 <0.59 <0.21 1.4 <3.7 5.9 <3.7 9.2 <0.10 7.6 3.7 <4.6 <2.0 <3.5 <0.87 <7.4
DG-Z9 DG-Z9W 1/15/2019 <4.1 4.2 390 <0.59 0.47 2.1 <3.7 5.9 4.9 5.5 <0.10 13 7.5 <4.6 <2.0 19 <0.87 170

KMW-4A KMW-4AW 12/18/2018 <2.7 43 110 <0.33 <1.3 <1.5 <3.7 12 <1.5 9.2 <0.10 <2.3 12 <7.1 <1.2 <3.5 <0.70 <9.6
KMW-7A KMW-7AW 12/19/2018 <2.7 41 170 <0.33 <1.3 <1.5 <3.7 8.7 <1.5 <2.3 <0.10 <2.3 11 <7.1 <1.2 <3.5 <0.70 <9.6

LF-3A LF-3AW 12/18/2018 <2.7 <2.6 47 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 12 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6
LF-3A (D) LF-3A (D)W 12/18/2018 <2.7 <2.6 48 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 14 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6

LF-4A LF-4AW 12/18/2018 <2.7 390 2400 <0.33 <1.3 <1.5 12 <1.2 74 30 <0.10 <2.3 48 <7.1 <1.2 <3.5 <0.70 <9.6
LF-5A LF-5AW 12/19/2018 <2.7 <2.6 720 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6
LF-7A LF-7AW 12/19/2018 <2.7 <2.6 580 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 55
LF-8A LF-8AW 12/19/2018 <2.7 13 1800 <0.33 <1.3 <1.5 14 <1.2 <1.5 9.4 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6
MK-2A MK-2AW 12/18/2018 <2.7 <2.6 1400 <0.33 <1.3 <1.5 <3.7 380 <1.5 120 <0.10 <2.3 230 <28 <4.8 <14 32 <9.6
MK-7A MK-7AW 12/19/2018 <2.7 <2.6 320 <0.33 <1.3 <1.5 <3.7 2.1 25 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 88
MK-8A MK-8AW 12/19/2018 <2.7 <2.6 52 <0.33 <1.3 <1.5 <3.7 <1.2 23 <2.3 <0.10 <2.3 19 <7.1 <1.2 <3.5 <0.70 670

MW-10A MW-10AW 12/19/2018 <2.7 64 93 <0.33 <1.3 <1.5 <3.7 4.3 <1.5 <2.3 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6
MW-11AR MW-11ARW 12/18/2018 <2.7 26 65 <0.33 <1.3 <1.5 <3.7 4.8 <1.5 7.8 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6
MW-13A MW-13AW 12/18/2018 <2.7 <2.6 96 <0.33 <1.3 <1.5 <3.7 3.3 <1.5 8.8 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6
MW-15A MW-15AW 12/18/2018 <2.7 <2.6 550 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 16 <0.10 <2.3 42 <7.1 <1.2 <3.5 <0.70 <9.6
MW-17A MW-17AW 12/18/2018 <2.7 <2.6 97 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 8.5 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6

MW-17A (D) MW-17A (D)W 12/18/2018 <2.7 <2.6 100 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 11 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6

MW-9A MW-9AW 12/18/2018 <2.7 <2.6 93 <0.33 <1.3 <1.5 <3.7 <1.2 <1.5 13 <0.10 <2.3 <0.80 <7.1 <1.2 <3.5 <0.70 <9.6
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Table 7: Dissolved Metals Concentrations in Groundwater,
A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants

Notes:

2. Metals were analyzed by USEPA Methods 6010B, 7196, and 7471A.

3. Non-detect results are presented with "<" followed by the MDL.

4. Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

  "<" - Non-detect result

  μg/L - microgram per liter

(D) - Duplicate sample

MDL - Method Detection Limit

R - Result rejected during data validation

RWQCB - Regional Water Quality Control Board

USEPA - United States Environmental Protection Agency

1. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Aquatic Habitat Goal Levels (Table GW-2): Saltwater Ecotox.

5. Gray shading indicates a detection above the comparison criteria.
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Table 8: Polynuclear Aromatic Hydrocarbons in Groundwater, A-Fill Water-Bearing Zone
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample Location Sample Date Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 -- 4.6E+00 1.5E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

DG-AA11 DG-AA11W 1/30/2019 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 4.3 <1.1 1.9 3.9 3.5 <1.1

DG-AA15 DG-AA15W 1/25/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.16 <0.10 0.13

DG-AA19 DG-AA19W 1/25/2019 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 1.7 2.8 2.4 <0.52

DG-AA3 DG-AA3W 12/18/2018 <0.10 <0.10 <0.10 0.11 0.16 0.10 <0.10 0.11 <0.10 0.19 <0.10 <0.10 <0.10 <0.10 0.19 0.27

DG-AA7 DG-AA7W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AB13 DG-AB13W 1/25/2019 <0.10 0.21 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.17 <0.10 <0.10 0.23 0.40 0.21

DG-AB13 (D) DG-AB13 (D)W 1/25/2019 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.14 0.12 0.12

DG-AB17 DG-AB17W 1/25/2019 0.18 0.22 <0.11 <0.11 <0.11 <0.11 <0.11 0.12 <0.11 0.5 0.14 <0.11 0.25 4.4 0.32 0.53

DG-AB5 DG-AB5W 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AB5 (D) DG-AB5 (D)W 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AC15 DG-AC15W 2/1/2019 0.24 0.55 0.77 1.5 1.3 1.5 0.38 1.1 <0.20 3.7 1.3 1.2 8.2 0.56 1.5 4.3

DG-AC3 DG-AC3W 12/19/2018 <0.10 <0.10 0.16 0.36 0.38 0.5 0.11 0.23 <0.10 0.46 <0.10 0.4 <0.10 <0.10 0.16 0.7

DG-AC7 DG-AC7W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AC7 (D) DG-AC7 (D)W 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AD13 DG-AD13W 2/1/2019 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 3.6 <1.0 17 1.5 5.6 2.3

DG-AD13 (D) DG-AD13 (D)W 2/1/2019 <0.50 0.8 <0.50 <0.50 <0.50 <0.50 <0.50 0.97 <0.50 <0.50 2.5 <0.50 27 1.3 3.8 1.4

DG-AD17 DG-AD17W 1/25/2019 <0.11 0.56 0.16 <0.11 0.14 <0.11 <0.11 0.21 <0.11 1.6 1.3 <0.11 1.2 5.3 1.6 0.79

DG-AD5 DG-AD5W 1/7/2019 <0.099 0.14 0.5 1.3 1.3 1.4 0.32 0.70 <0.099 2.9 <0.099 1.0 0.13 <0.099 0.15 2.7

DG-AD9 DG-AD9W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AE11 DG-AE11W 1/22/2019 <1.0 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 1.0 5.5 <1.0 4.3 3.0 10 4.2

DG-AE3 DG-AE3W 12/19/2018 <0.10 <0.10 0.12 0.19 0.22 0.24 <0.10 0.15 <0.10 0.31 <0.10 0.19 <0.10 <0.10 0.18 0.39

DG-AE7 DG-AE7W 1/11/2019 <0.11 <0.11 0.22 0.25 0.30 0.26 0.14 0.18 <0.11 0.47 <0.11 0.22 <0.11 <0.11 0.14 0.42

DG-AF5 DG-AF5W 1/7/2019 <0.10 0.13 0.29 0.45 0.49 0.47 0.19 0.36 <0.10 0.69 <0.10 0.38 0.11 <0.10 0.36 0.89

DG-AG11 DG-AG11W 1/22/2019 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 2.7 5.6 <2.1 <2.1 2.3 10 5.2

DG-AG15 DG-AG15W 1/24/2019 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9

DG-AG3 DG-AG3W 12/19/2018 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51

DG-AG7 DG-AG7W 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AH13 DG-AH13W 1/29/2019 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

DG-AH5 DG-AH5W 1/7/2019 <0.099 <0.099 <0.099 <0.099 0.12 0.11 <0.099 <0.099 <0.099 0.17 <0.099 <0.099 <0.099 <0.099 0.14 0.23

DG-AI15 DG-AI15W 1/25/2019 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 11 <0.52 <0.52 <0.52

DG-AI3 DG-AI3W 12/19/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099

DG-AI3 (D) DG-AI3 (D)W 12/19/2018 0.13 0.17 0.12 0.20 0.29 0.28 0.098 0.19 <0.096 0.46 <0.096 0.20 0.32 <0.096 0.36 0.69

DG-AI7 DG-AI7W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 0.13 <0.11 <0.11 <0.11 0.15 <0.11 <0.11 <0.11 <0.11 <0.11 0.16

DG-AJ13 DG-AJ13W 1/29/2019 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

DG-AJ5 DG-AJ5W 1/7/2019 0.3 0.29 0.8 1.7 2.00 2.5 0.57 1.2 <0.20 3.7 <0.20 1.9 0.83 <0.20 1.2 3.6

DG-AK11 DG-AK11W 1/29/2019 <2.0 2.2 <2.0 2.3 2.4 2.4 <2.0 3.3 <2.0 4.0 4.8 <2.0 3.1 2.2 8.3 5.7

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units
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Table 8: Polynuclear Aromatic Hydrocarbons in Groundwater, A-Fill Water-Bearing Zone
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample Location Sample Date Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 -- 4.6E+00 1.5E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

DG-AK15 DG-AK15W 1/24/2019 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 41 <25 <25 <25

DG-AK3 DG-AK3W 12/19/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.11 <0.099 <0.099 <0.099 <0.099 0.15 0.13

DG-AK7 DG-AK7W 1/11/2019 <0.11 <0.11 <0.11 0.12 0.16 0.24 <0.11 0.11 <0.11 0.21 <0.11 0.16 <0.11 <0.11 <0.11 0.23

DG-AK7 (D) DG-AK7 (D)W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AL13 DG-AL13W 1/29/2019 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41

DG-AL5 DG-AL5W 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AL9 DG-AL9W 1/22/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AM15 DG-AM15W 1/24/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AM3 DG-AM3W 12/19/2018 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AM7 DG-AM7W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.14 <0.11 <0.11 <0.11 <0.11 <0.11 0.15

DG-AN13 DG-AN13W 2/1/2019 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52 <0.52

DG-AN5 DG-AN5W 12/20/2018 <0.099 <0.099 0.33 0.46 0.65 0.44 0.21 0.41 <0.099 0.70 <0.099 0.38 0.11 <0.099 0.47 0.69

DG-AN9 DG-AN9W 1/21/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AO3 DG-AO3W 12/19/2018 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

DG-AO7 DG-AO7W 1/11/2019 <0.10 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 0.13

DG-AP5 DG-AP5W 12/20/2018 <0.099 <0.099 <0.099 0.11 0.16 <0.099 <0.099 0.12 <0.099 0.22 <0.099 <0.099 <0.099 <0.099 0.15 0.22

DG-AP9 DG-AP9W 1/21/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AQ11 DG-AQ11W 1/31/2019 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 <0.51

DG-AQ3 DG-AQ3W 12/19/2018 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AQ7 DG-AQ7W 1/31/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AR5 DG-AR5W 12/20/2018 <0.098 <0.098 0.10 0.11 0.13 <0.098 <0.098 0.10 <0.098 0.17 <0.098 <0.098 <0.098 <0.098 0.12 0.19

DG-AR9 DG-AR9W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.20 <0.11 <0.11 <0.11 <0.11 <0.11 0.23

DG-AR9 (D) DG-AR9 (D)W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AS11 DG-AS11W 1/31/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AS3 DG-AS3W 12/20/2018 0.4 0.18 1.1 2.1 2.2 1.2 0.71 1.8 0.30 1.2 <0.10 0.99 0.55 <0.10 0.63 2.8

DG-AS3 (D) DG-AS3 (D)W 12/20/2018 0.38 0.19 1.2 2.0 2.2 1.1 0.77 1.8 0.23 1.2 <0.10 0.99 0.41 <0.10 0.59 2.8

DG-AS7 DG-AS7W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AT5 DG-AT5W 12/20/2018 0.19 0.18 0.78 0.84 0.93 0.55 0.38 0.84 0.16 1.1 <0.10 0.55 <0.10 <0.10 0.52 1.3

DG-AT9 DG-AT9W 1/31/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AU3 DG-AU3W 12/20/2018 0.29 0.18 0.82 1.2 1.4 0.77 0.43 1.1 0.17 1.1 0.14 0.65 0.79 <0.10 0.88 1.7

DG-AU7 DG-AU7W 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-AU7 (D) DG-AU7 (D)W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-AV5 DG-AV5W 12/20/2018 0.11 0.34 0.19 0.20 0.33 0.19 <0.10 0.24 <0.10 0.67 <0.10 0.12 0.19 <0.10 0.30 0.6

DG-AV9 DG-AV9W 2/1/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 0.15

DG-AW11 DG-AW11W 1/24/2019 <0.10 <0.10 0.14 0.20 0.19 0.21 <0.10 0.17 <0.10 0.43 <0.10 0.21 <0.10 <0.10 0.15 0.55

DG-AW11 (D) DG-AW11 (D)W 1/24/2019 <0.10 <0.10 0.14 0.20 0.19 0.22 <0.10 0.16 <0.10 0.36 <0.10 0.22 <0.10 <0.10 0.12 0.46
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Table 8: Polynuclear Aromatic Hydrocarbons in Groundwater, A-Fill Water-Bearing Zone
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample Location Sample Date Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 -- 4.6E+00 1.5E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

DG-AW3 DG-AW3W 1/31/2019 0.60 0.33 0.99 1.9 2.0 1.6 0.62 1.7 0.31 1.2 <0.10 1.2 1.1 <0.10 0.59 2.5

DG-AX5 DG-AX5W 12/20/2018 <0.099 <0.099 <0.099 0.13 0.16 <0.099 <0.099 0.12 <0.099 0.23 <0.099 <0.099 <0.099 <0.099 0.16 0.5

DG-AY3 DG-AY3W 2/1/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-N1 DG-N1W 12/18/2018 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.20 <0.10

DG-N13 DG-N13W 1/11/2019 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099

DG-N13 (D) DG-N13 (D)W 1/11/2019 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 0.11 <0.097 0.13 0.12 <0.097 0.35 <0.097 0.54 0.18

DG-N5 DG-N5W 1/10/2019 <0.11 <0.11 0.26 0.24 0.35 0.20 0.16 0.24 <0.11 0.46 <0.11 0.19 0.11 <0.11 0.21 0.46

DG-N9 DG-N9W 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.2

DG-O11 DG-O11W 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 0.12

DG-O15 DG-O15W 1/11/2019 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099

DG-O3 DG-O3W 12/18/2018 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-O7 DG-O7W 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12

DG-P13 DG-P13W 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-P5 DG-P5W 1/10/2019 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098 <0.098

DG-Q11 DG-Q11W 1/15/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-Q11 (D) DG-Q11 (D)W 1/15/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-Q15 DG-Q15W 1/11/2019 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 0.11 <0.097 <0.097 <0.097 <0.097 0.16 <0.097 0.34 <0.097

DG-Q7 DG-Q7W 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-Q7 (D) DG-Q7 (D)W 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-R1 DG-R1W 12/17/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.14

DG-R13 DG-R13W 1/29/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-R5 DG-R5W 1/30/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.32 <0.10 0.14 0.27 0.41 0.12

DG-R9 DG-R9W 1/25/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-S11 DG-S11W 1/15/2019 <0.22 <0.22 <0.22 0.30 0.42 0.29 <0.22 0.31 <0.22 0.42 <0.22 <0.22 0.23 <0.22 0.31 0.55

DG-S15 DG-S15W 1/11/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-S15 (D) DG-S15 (D)W 1/11/2019 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097 <0.097

DG-S3 DG-S3W 12/18/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.11 <0.099

DG-S7 DG-S7W 1/10/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-T1 DG-T1W 12/17/2018 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 0.15 0.23

DG-T13 DG-T13W 1/15/2019 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13

DG-T5 DG-T5W 1/7/2019 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99 <0.99

DG-T9 DG-T9W 1/14/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-U11 DG-U11W 1/15/2019 0.38 2.2 0.52 0.20 0.27 <0.11 0.14 0.51 <0.11 3.2 3.7 <0.11 0.26 0.77 9.8 1.9

DG-U15 DG-U15W 1/28/2019 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.2 <0.20 <0.20 <0.20 <0.20 <0.20 0.39

DG-U3 DG-U3W 12/18/2018 <0.20 0.36 <0.20 0.26 0.46 0.24 <0.20 0.46 <0.20 0.73 <0.20 <0.20 1.5 0.25 1.5 0.77

DG-U3 (D) DG-U3 (D)W 12/18/2018 <0.20 0.34 <0.20 0.23 0.46 0.21 <0.20 0.43 <0.20 0.64 <0.20 <0.20 0.87 0.30 1.1 0.67
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Table 8: Polynuclear Aromatic Hydrocarbons in Groundwater, A-Fill Water-Bearing Zone
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample Location Sample Date Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 -- 4.6E+00 1.5E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

DG-U7 DG-U7W 1/10/2019 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099

DG-V1 DG-V1W 12/17/2018 <0.099 <0.099 <0.099 <0.099 0.13 0.13 <0.099 <0.099 <0.099 0.11 <0.099 <0.099 <0.099 <0.099 0.11 0.51

DG-V13 DG-V13W 1/15/2019 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 0.22 <0.22 <0.22 <0.22 <0.22 <0.22 0.31

DG-V17 DG-V17W 1/28/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-V5 DG-V5W 1/7/2019 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099 <0.099

DG-V9 DG-V9W 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-W15 DG-W15W 1/29/2019 0.43 0.12 <0.10 0.12 0.12 0.25 <0.10 <0.10 <0.10 0.49 <0.10 0.17 0.13 0.38 0.17 0.47

DG-W3 DG-W3W 12/18/2018 <0.10 0.16 0.18 0.26 0.29 0.24 <0.10 0.22 <0.10 1.3 <0.10 0.17 <0.10 0.14 0.48 1.4

DG-W7 DG-W7W 1/30/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-X1 DG-X1W 12/17/2018 <0.099 <0.099 0.12 0.51 0.47 0.88 0.14 0.19 <0.099 0.32 <0.099 0.64 <0.099 <0.099 0.23 0.69

DG-X13 DG-X13W 1/25/2019 0.19 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.42 <0.10 <0.10 0.61 0.33 0.13

DG-X17 DG-X17W 1/28/2019 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 1.1 <1.1 <1.1 <1.1 <1.1 <1.1 1.7

DG-X5 DG-X5W 1/7/2019 0.29 0.37 0.89 1.3 1.3 1.2 0.53 0.95 <0.20 1.6 <0.20 0.89 0.25 <0.20 1.1 2.1

DG-X9 DG-X9W 1/14/2019 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11

DG-Y11 DG-Y11W 1/22/2019 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.1 <1.0 <1.0 3.2 4.7 <1.0

DG-Y15 DG-Y15W 2/1/2019 0.64 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 0.22 <0.10 0.26 0.82 <0.10 0.29 1.6 0.28 0.58

DG-Y19 DG-Y19W 1/28/2019 0.19 0.42 0.44 0.41 0.39 0.21 0.14 0.52 <0.099 0.89 0.33 0.21 0.32 0.29 1.5 1.1

DG-Y3 DG-Y3W 12/18/2018 <0.10 0.15 0.29 0.72 0.76 0.78 0.24 0.41 <0.10 1.2 <0.10 0.63 0.16 0.15 0.53 1.5

DG-Y7 DG-Y7W 1/11/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

DG-Z17 DG-Z17W 1/28/2019 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.35 0.26 <0.10

DG-Z5 DG-Z5W 1/7/2019 0.12 0.15 0.26 0.83 0.83 1.1 0.29 0.38 <0.099 0.75 <0.099 0.79 0.38 <0.099 0.28 0.96

DG-Z9 DG-Z9W 1/15/2019 <0.11 <0.11 <0.11 0.16 0.24 0.42 <0.11 0.17 <0.11 0.37 <0.11 0.25 <0.11 <0.11 0.13 0.41

KMW-4A KMW-4AW 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.46 <0.37 <0.95 <0.27 <0.32 <0.30

KMW-7A KMW-7AW 12/19/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.46 <0.37 <0.95 <0.27 <0.32 <0.30

LF-3A LF-3AW 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.27 <0.32 <0.30

LF-3A (D) LF-3A (D)W 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.27 <0.32 <0.30

LF-4A LF-4AW 12/18/2018 <0.42 <0.29 <0.64 <0.98 <0.33 <0.37 <0.30 <0.98 <0.39 <0.98 <0.48 <0.38 <0.98 <0.28 <0.34 <0.31

LF-5A LF-5AW 12/19/2018 <0.41 <0.28 <0.62 <0.96 <0.33 <0.36 <0.30 <0.96 <0.38 <0.96 <0.47 <0.37 <0.96 <0.27 <0.33 <0.30

LF-7A LF-7AW 12/19/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.30 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.27 <0.33 <0.30

LF-8A LF-8AW 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.48 <0.38 <0.97 <0.27 <0.33 <0.31

MK-2A MK-2AW 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.46 <0.37 <0.95 <0.27 <0.32 <0.30

MK-7A MK-7AW 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.47 <0.38 <0.97 <0.27 <0.33 <0.31

MK-8A MK-8AW 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.48 <0.38 <0.97 <0.27 <0.33 <0.31

MW-10A MW-10AW 12/19/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.36 <0.30 <0.97 <0.39 <0.97 <0.47 <0.38 <0.97 <0.27 <0.33 <0.31

MW-11AR MW-11ARW 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.30 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.27 <0.32 <0.30

MW-13A MW-13AW 12/18/2018 <0.42 <0.28 <0.63 <0.97 <0.33 <0.37 <0.30 <0.97 <0.39 <0.97 <0.48 <0.38 <0.97 <0.27 <0.33 <0.31
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Table 8: Polynuclear Aromatic Hydrocarbons in Groundwater, A-Fill Water-Bearing Zone
UPC OU-2

Brisbane, California

Geosyntec Consultants

Sample Location Sample Date Collection Date
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1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 1.5E+01 8.0E+00 1.5E+01 1.5E+01 1.5E+01 -- 4.6E+00 1.5E+01

μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Units

MW-15A MW-15AW 12/18/2018 <0.44 <0.30 <0.67 <1.0 <0.35 <0.39 <0.32 <1.0 <0.41 <1.0 <0.51 <0.40 <1.0 <0.29 <0.35 <0.33

MW-17A MW-17AW 12/18/2018 <0.42 <0.29 <0.64 <0.98 <0.33 <0.37 <0.30 <0.98 <0.39 <0.98 <0.48 <0.38 <0.98 <0.28 <0.33 <0.31

MW-17A (D) MW-17A (D)W 12/18/2018 <0.42 <0.29 <0.64 <0.98 <0.33 <0.37 <0.30 <0.98 <0.39 <0.98 <0.48 <0.38 <0.98 <0.28 <0.33 <0.31
MW-9A MW-9AW 12/18/2018 <0.41 <0.28 <0.62 <0.95 <0.32 <0.36 <0.29 <0.95 <0.38 <0.95 <0.47 <0.37 <0.95 <0.27 <0.32 <0.30

Notes:

3. Non-detect results are presented with "<" followed by the MDL.

4. Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

  "<" - Non-detect result

  μg/L - microgram per liter

(D) - Duplicate sample

MDL - Method Detection Limit

RWQCB - Regional Water Quality Control Board

USEPA - United States Environmental Protection Agency

PAHs - Polynuclear Aromatic Hydrocarbons

2. PAHs were analyzed by USEPA Method 8270C.

5. Gray shading indicates a detection above the comparison criteria.

1. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Aquatic Habitat Goal Levels (Table GW-2): Saltwater Ecotox.
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbons
Concentrations in Groundwater, A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants

Sample           
Location Sample Name Collection Date 1,
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 -- -- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 6.4E+02 3.7E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 -- -- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 - -- --

Units μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

DG-AA11 DG-AA11W 1/30/2019 <0.25 <0.50 1.3 <0.25 <0.40 0.65 <0.25 <0.25 <0.25 <10 <0.25 4.5 0.52 <0.25 0.25 <0.25 <0.40 0.73 0.25 0.68 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 2300 <0.25 2300 720

DG-AA15 DG-AA15W 1/25/2019 1.3 <0.50 5.2 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 10 3.6 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 450

DG-AA19 DG-AA19W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 1600 <0.25 1600 990

DG-AA3 DG-AA3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.7 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 210

DG-AA7 DG-AA7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 130

DG-AB13 DG-AB13W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-AB13 (D) DG-AB13 (D)W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 100

DG-AB17 DG-AB17W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 0.43 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 700 <0.25 700 630

DG-AB5 DG-AB5W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 110

DG-AB5 (D) DG-AB5 (D)W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 110

DG-AC15 DG-AC15W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 4.0 <0.25 1.0 0.4 <10 3.7 <0.40 <0.25 1.1 0.55 <0.25 11 <0.40 0.48 <0.25 <0.25 <0.25 1.2 <0.25 <0.25 7.7 120 <0.25 120 3700

DG-AC3 DG-AC3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.6 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 240

DG-AC7 DG-AC7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 140

DG-AC7 (D) DG-AC7 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-AD13 DG-AD13W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 4.9 <0.25 1.2 0.38 19 5.1 <0.40 <0.25 5.3 0.63 <0.25 18 <0.40 0.78 <0.25 0.36 <0.25 15 <0.25 <0.25 14 290 <0.25 290 9900

DG-AD13 (D) DG-AD13 (D)W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 3.4 <0.25 0.86 <0.25 18 3.7 <0.40 <0.25 3.7 0.43 <0.25 13 <0.40 0.47 <0.25 <0.25 <0.25 11 <0.25 <0.25 11 190 <0.25 190 9400

DG-AD17 DG-AD17W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 13 <0.25 <0.40 0.34 <0.25 <0.25 <0.25 0.88 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 2500

DG-AD5 DG-AD5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 120

DG-AD9 DG-AD9W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 570

DG-AE11 DG-AE11W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.25 <0.25 <0.25 0.29 12 0.78 <0.40 <0.25 0.27 0.98 <0.25 2.2 0.48 1.2 0.28 <0.25 <0.25 0.35 <0.25 <0.25 0.59 190 <0.25 <35 180

DG-AE3 DG-AE3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 3.7 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 190

DG-AE7 DG-AE7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-AF5 DG-AF5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.82 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 160 <200

DG-AG11 DG-AG11W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.29 <0.25 <0.25 <0.25 <10 1.5 <0.40 <0.25 <0.25 1.4 <0.25 <0.40 0.5 1.3 0.49 <0.25 <0.25 0.39 <0.25 <0.25 0.69 390 <0.25 <35 2900

DG-AG15 DG-AG15W 1/24/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 4.6 <0.40 <0.25 <0.25 0.87 <0.25 0.69 1.1 1.7 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 160 <0.25 <35 130

DG-AG3 DG-AG3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 15 <0.25 <0.40 <0.25 <0.25 <0.25 7.9 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 100 6300

DG-AG7 DG-AG7W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.54 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-AH13 DG-AH13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.31 <0.25 <0.25 <0.25 <10 7.1 <0.40 <0.25 0.52 1.6 0.3 <0.40 0.5 1.7 0.5 <0.25 <0.25 0.72 <0.25 <0.25 1.1 100 <0.25 260 360

DG-AH5 DG-AH5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 12 <0.25 <0.40 <0.25 <0.25 <0.25 0.3 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 620

DG-AI15 DG-AI15W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 1.7 <0.25 0.44 <0.25 24 14 <0.40 <0.25 7.3 0.58 11 8.3 <0.40 1.6 <0.25 <0.25 <0.25 3.4 <0.25 <0.25 16 260 <0.25 <35 500

DG-AI3 DG-AI3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6.2 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 230

DG-AI3 (D) DG-AI3 (D)W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6.0 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 2300

DG-AI7 DG-AI7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-AJ13 DG-AJ13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.77 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.29 <0.25 <0.25 <0.50 <35 <0.25 87 2900

DG-AJ5 DG-AJ5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 5.4 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 170 610

DG-AK11 DG-AK11W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.83 <0.25 <0.25 0.26 <10 1.5 <0.40 <0.25 <0.25 0.48 1.3 2.1 <0.40 0.35 <0.25 <0.25 <0.25 0.53 <0.25 <0.25 1.5 87 <0.25 <35 380

DG-AK15 DG-AK15W 1/24/2019 <0.25 <0.50 <0.25 <0.25 <0.40 0.74 <0.25 <0.25 <0.25 14 4.6 <0.40 <0.25 0.74 <0.25 <0.25 45 <0.40 0.41 <0.25 <0.25 <0.25 0.93 <0.25 <0.25 2.4 170 <0.25 <35 120

DG-AK3 DG-AK3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6.7 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 100

DG-AK7 DG-AK7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.77 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 1900

DG-AK7 (D) DG-AK7 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.76 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 350

DG-AL13 DG-AL13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.35 <0.40 <0.25 <0.25 <0.25 4.0 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.31 <0.25 <0.25 <0.50 <35 <0.25 150 <110

DG-AL5 DG-AL5W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 3.0 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 190

DG-AL9 DG-AL9W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.9 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 140

DG-AM15 DG-AM15W 1/24/2019 <0.25 1.1 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 4.5 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 150 <0.25 <35 460

DG-AM3 DG-AM3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 7.2 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 120

DG-AM7 DG-AM7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.6 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-AN13 DG-AN13W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.31 <0.40 <0.25 <0.25 <0.25 <0.25 0.82 <0.40 <0.25 <0.25 <0.25 <0.25 0.37 <0.25 <0.25 <0.50 <35 <0.25 <35 --

DG-AN5 DG-AN5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.0 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 4200

DG-AN9 DG-AN9W 1/21/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 17 <0.25 <0.40 <0.25 <0.25 <0.25 1.4 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 150

DG-AO11 DG-AO11W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.5 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.88 <0.25 <0.25 0.57 <35 <0.25 <35 250

DG-AO3 DG-AO3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 10 <0.25 <0.40 <0.25 <0.25 <0.25 7.3 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-AO7 DG-AO7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.4 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 500

DG-AP5 DG-AP5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 5.0 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 350

DG-AP9 DG-AP9W 1/21/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 17 <0.25 <0.40 <0.25 <0.25 <0.25 1.6 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 160

DG-AQ11 DG-AQ11W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.36 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 220

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Vapor Intrusion Human Health Risk Residential ESL [2]
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbons
Concentrations in Groundwater, A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 -- -- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 6.4E+02 3.7E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 -- -- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 - -- --

Units μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Vapor Intrusion Human Health Risk Residential ESL [2]

DG-AQ3 DG-AQ3W 12/19/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 6.1 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 160

DG-AQ7 DG-AQ7W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.5 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 120

DG-AR5 DG-AR5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.8 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 300

DG-AR9 DG-AR9W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.2 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 2500

DG-AR9 (D) DG-AR9 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.3 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 1900

DG-AS11 DG-AS11W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.26 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-AS3 DG-AS3W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.5 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 220

DG-AS3 (D) DG-AS3 (D)W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.5 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 130

DG-AS7 DG-AS7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.2 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 250

DG-AT5 DG-AT5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 10 <0.25 <0.40 <0.25 <0.25 <0.25 1.9 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-AT9 DG-AT9W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.0 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 110

DG-AU3 DG-AU3W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.48 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 160

DG-AU7 DG-AU7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.5 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 220

DG-AU7 (D) DG-AU7 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.4 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 79 500

DG-AV5 DG-AV5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 2.7 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 500

DG-AV9 DG-AV9W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 210

DG-AW11 DG-AW11W 1/24/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 79 <0.25 <35 920

DG-AW11 (D) DG-AW11 (D)W 1/24/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 530

DG-AW3 DG-AW3W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.1 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-AX5 DG-AX5W 12/20/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-AY3 DG-AY3W 2/1/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 4.1 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <96

DG-N1 DG-N1W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 140

DG-N13 DG-N13W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 130

DG-N13 (D) DG-N13 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-N5 DG-N5W 1/10/2019 <0.25 <0.50 <0.25 <0.25 0.41 <0.25 <0.25 <0.25 <0.25 16 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 0.45 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 97

DG-N9 DG-N9W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 2.0 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-O11 DG-O11W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 40 1100

DG-O15 DG-O15W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-O3 DG-O3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 37 <99

DG-O7 DG-O7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 15 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 40 <0.25 <35 410

DG-P13 DG-P13W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 1400

DG-P5 DG-P5W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 37 <0.25 35 120

DG-Q11 DG-Q11W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 0.56 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 160

DG-Q11 (D) DG-Q11 (D)W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 0.7 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 39 110

DG-Q15 DG-Q15W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 35 <0.25 <35 130

DG-Q7 DG-Q7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.29 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 160

DG-Q7 (D) DG-Q7 (D)W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 0.29 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 39 <0.25 <35 120

DG-R1 DG-R1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-R13 DG-R13W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.34 <0.25 <0.25 <0.50 <35 <0.25 <35 680

DG-R5 DG-R5W 1/30/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.35 <0.25 <0.25 <0.50 <35 <0.25 <35 210

DG-R9 DG-R9W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 24 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 37 120

DG-S11 DG-S11W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 1700

DG-S15 DG-S15W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 0.72 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <98

DG-S15 (D) DG-S15 (D)W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 0.66 <0.25 <0.25 <0.25 <0.50 37 <0.25 <35 160

DG-S3 DG-S3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 150

DG-S7 DG-S7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 11 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 --

DG-T1 DG-T1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 790 <100

DG-T13 DG-T13W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-T17 DG-T17W 1/31/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 21 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.62 <0.25 <0.25 <0.50 <35 <0.25 <35 <120

DG-T5 DG-T5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 790 <0.25 36 2700

DG-T9 DG-T9W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 18 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 2600

DG-U11 DG-U11W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 750

DG-U15 DG-U15W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.78 <0.25 <0.25 <0.50 36 <0.25 38 <100

DG-U3 DG-U3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 0.33 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 3300

DG-U3 (D) DG-U3 (D)W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 2000
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbons
Concentrations in Groundwater, A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants
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3.1E+03 -- - 2.2E+04 -- -- 6.5E+01 -- -- -- 3.5E+02 - 2.2E+04 4.3E+01 -- 8.0E+03 1.5E+01 -- -- -- -- 2.3E+02 2.5E+03 2.2E+04 2.0E+02 - 1.0E+02 6.4E+02 3.7E+03 --

1.5E+03 -- 7.6E+00 6.6E+01 -- -- 2.7E+03 -- -- 2.3E+07 4.2E-01 2.3E+04 4.9E+01 3.5E+00 -- 4.5E+02 4.6E+00 -- -- -- 8.5E+03 6.4E-01 1.2E+03 2.2E+02 1.2E+00 8.6E-03 3.9E+02 - -- --

Units μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L

Aquatic Habitat Goal Levels Saltwater Ecotox ESL [1]

Vapor Intrusion Human Health Risk Residential ESL [2]

DG-U7 DG-U7W 1/10/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 38 <0.25 <35 290

DG-V1 DG-V1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-V13 DG-V13W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-V17 DG-V17W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.46 <0.25 <0.25 <0.50 <35 <0.25 <35 --

DG-V5 DG-V5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 1100

DG-V9 DG-V9W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 130

DG-W11 DG-W11W 1/30/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-W15 DG-W15W 1/29/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 160

DG-W3 DG-W3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 190

DG-W7 DG-W7W 1/30/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 67 490

DG-X1 DG-X1W 12/17/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 1.3 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-X13 DG-X13W 1/25/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 <100

DG-X17 DG-X17W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 67 <0.25 290 2900

DG-X5 DG-X5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 11 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 300

DG-X9 DG-X9W 1/14/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 180

DG-Y11 DG-Y11W 1/22/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 0.49 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 1200 <0.25 <35 <100

DG-Y15 DG-Y15W 2/1/2019 18 <0.50 52 0.44 <0.40 <0.25 0.25 <0.25 <0.25 <10 <0.25 77 45 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 0.97 <0.25 <0.25 <0.25 <0.50 290 0.60 95 1400

DG-Y19 DG-Y19W 1/28/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 0.26 <0.25 <0.25 <0.50 <35 <0.25 <35 <110

DG-Y3 DG-Y3W 12/18/2018 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 0.39 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <35 240

DG-Y7 DG-Y7W 1/11/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <21 --

DG-Z17 DG-Z17W 1/28/2019 <0.25 <0.50 0.26 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 0.43 <0.40 <0.25 <0.25 <0.25 <0.25 0.32 <0.25 <0.25 <0.50 95 <0.25 <21 240

DG-Z5 DG-Z5W 1/7/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <21 230

DG-Z9 DG-Z9W 1/15/2019 <0.25 <0.50 <0.25 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <10 <0.25 <0.40 <0.25 <0.25 <0.25 <0.25 <0.40 <0.40 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <35 <0.25 <21 <68

KMW-4A KMW-4AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 6.5 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 1800

KMW-7A KMW-7AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 6.1 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 400

LF-3A LF-3AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 <68

LF-3A (D) LF-3A (D)W 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 1400

LF-4A LF-4AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 <68

LF-5A LF-5AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 140

LF-7A LF-7AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 2.0 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 <70

LF-8A LF-8AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 5.3 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 150

MK-2A MK-2AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 210

MK-7A MK-7AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 1.0 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 700

MK-8A MK-8AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 0.98 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 2400

MW-10A MW-10AW 12/19/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 3.3 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 250

MW-11AR MW-11ARW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 200

MW-13A MW-13AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 1.0 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 <68

MW-15A MW-15AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 <21 --

MW-17A MW-17AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 -- --

MW-17A (D) MW-17A (D)W 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 -- --

MW-9A MW-9AW 12/18/2018 <0.20 <0.091 <0.11 <0.20 <0.21 <0.20 <0.21 <0.17 <0.20 <20 <0.25 <0.17 <0.076 <0.13 <0.20 <0.11 <0.22 <0.30 <0.20 <0.17 <0.22 <0.20 <0.17 <0.17 <0.30 <0.40 <21 <0.13 -- --
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Table 9: Volatile Organic Compounds and Total Petroleum Hydrocarbons
Concentrations in Groundwater, A-Fill Water-Bearing Zone

UPC OU-2
Brisbane, California

Geosyntec Consultants

Notes:

3. The lower RWQCB ESL is used as comparison criteria when available.

7. Non-detect results are presented with "<" followed by the MDL.

8. Results in bold font indicate a detection above the MDL.

Abbreviations and Symbols:

       "<" - Non-detect result       TPH - total petroleum hydrocarbons

       μg/L - microgram per liter        VOC - Volatile Organic Compound

(D) - Duplicate sample        ESL - Environmental Screening Level

MDL - Method Detection Limit        RWQCB - Regional Water Quality Control Board

       USEPA - United States Environmental Protection Agency

6. Only analytes with detections are included in this table.

9. Gray shading indicates a detection above the comparison criteria.

1. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Aquatic Habitat Goal Levels (Table GW-2): Saltwater Ecotox.

2. San Francisco Bay RWQCB, 2019. Summary of Groundwater ESLs, Jan. 2019 (Rev. 1)  - Groundwater Vapor Intrusion Human Health Risk Levels (Table GW-3): Residential.

4. VOCs and TPH-gasoline were analyzed by USEPA 
Method 8260B.5. TPH-diesel and motor oil were analyzed by USEPA Method 8015B.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Antimony

General Statistics

Total Number of Observations 471 Number of Distinct Observations 160

Number of Detects 408 Number of Non‐Detects 63

Number of Distinct Detects 146 Number of Distinct Non‐Detects 23

Minimum Detect 0.27 Minimum Non‐Detect 0.17

Maximum Detect 4300 Maximum Non‐Detect 120

Variance Detects 47245 Percent Non‐Detects 13.38%

Mean Detects 20.36 SD Detects 217.4

Median Detects 2.55 CV Detects 10.68

Skewness Detects 19 Kurtosis Detects 372.3

Mean of Logged Detects 1.153 SD of Logged Detects 1.326

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.083 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.463 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0442 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 17.75 KM Standard Error of Mean 9.327

KM SD 202.2    95% KM (BCA) UCL 36.33

   95% KM (t) UCL 33.12    95% KM (Percentile Bootstrap) UCL 36.43

   95% KM (z) UCL 33.09    95% KM Bootstrap t UCL 180.5

90% KM Chebyshev UCL 45.73 95% KM Chebyshev UCL 58.4

97.5% KM Chebyshev UCL 75.99 99% KM Chebyshev UCL 110.5

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 2.45E+28 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.857 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.268 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0483 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.36 k star (bias corrected MLE) 0.359

Theta hat (MLE) 56.59 Theta star (bias corrected MLE) 56.75

nu hat (MLE) 293.6 nu star (bias corrected) 292.7

Mean (detects) 20.36

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 17.65

Maximum 4300 Median 2.1

SD 202.4 CV 11.47

k hat (MLE) 0.282 k star (bias corrected MLE) 0.281

Theta hat (MLE) 62.69 Theta star (bias corrected MLE) 62.77

nu hat (MLE) 265.2 nu star (bias corrected) 264.9

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (264.87, α) 228.2 Adjusted Chi Square Value (264.87, β) 228.1

95% Gamma Approximate UCL (use when n>=50) 20.49 95% Gamma Adjusted UCL (use when n<50) 20.5

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 17.75 SD (KM) 202.2

Variance (KM) 40870 SE of Mean (KM) 9.327

k hat (KM) 0.00771 k star (KM) 0.00907

nu hat (KM) 7.261 nu star (KM) 8.548

theta hat (KM) 2303 theta star (KM) 1956

80% gamma percentile (KM) 2.32E‐08 90% gamma percentile (KM) 0.01

95% gamma percentile (KM) 3.89 99% gamma percentile (KM) 454.4
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (8.55, α) 3.056 Adjusted Chi Square Value (8.55, β) 3.046

   95% Gamma Approximate KM‐UCL (use when n>=50) 49.64    95% Gamma Adjusted KM‐UCL (use when n<50) 49.8

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.949 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0779 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0442 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 17.74 Mean in Log Scale 0.872

SD in Original Scale 202.4 SD in Log Scale 1.486

   95% t UCL (assumes normality of ROS data) 33.11    95% Percentile Bootstrap UCL 36.27

   95% BCA Bootstrap UCL 53.25    95% Bootstrap t UCL 175.2

   95% H‐UCL (Log ROS) 8.581

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) 0.874 KM Geo Mean 2.397

KM SD (logged) 1.48    95% Critical H Value (KM‐Log) 2.532

KM Standard Error of Mean (logged) 0.0692    95% H‐UCL (KM ‐Log) 8.515

KM SD (logged) 1.48    95% Critical H Value (KM‐Log) 2.532

KM Standard Error of Mean (logged) 0.0692

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 17.89 Mean in Log Scale 0.894

SD in Original Scale 202.4 SD in Log Scale 1.505

   95% t UCL (Assumes normality) 33.26    95% H‐Stat UCL 9.065

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 58.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Arsenic

General Statistics

Total Number of Observations 474 Number of Distinct Observations 194

Number of Detects 461 Number of Non‐Detects 13

Number of Distinct Detects 187 Number of Distinct Non‐Detects 10

Minimum Detect 0.21 Minimum Non‐Detect 0.21

Maximum Detect 840 Maximum Non‐Detect 5

Variance Detects 8222 Percent Non‐Detects 2.74%

Mean Detects 40.75 SD Detects 90.67

Median Detects 9.7 CV Detects 2.225

Skewness Detects 4.72 Kurtosis Detects 28.12

Mean of Logged Detects 2.485 SD of Logged Detects 1.519

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.465 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.327 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0416 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 39.66 KM Standard Error of Mean 4.118

KM SD 89.56    95% KM (BCA) UCL 47.24

   95% KM (t) UCL 46.44    95% KM (Percentile Bootstrap) UCL 46.5

   95% KM (z) UCL 46.43    95% KM Bootstrap t UCL 47.63

90% KM Chebyshev UCL 52.01 95% KM Chebyshev UCL 57.61

97.5% KM Chebyshev UCL 65.38 99% KM Chebyshev UCL 80.63

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 22.44 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.821 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.184 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0447 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.517 k star (bias corrected MLE) 0.515

Theta hat (MLE) 78.85 Theta star (bias corrected MLE) 79.15

nu hat (MLE) 476.5 nu star (bias corrected) 474.8

Mean (detects) 40.75

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 39.64

Maximum 840 Median 9.35

SD 89.67 CV 2.262

k hat (MLE) 0.463 k star (bias corrected MLE) 0.461

Theta hat (MLE) 85.66 Theta star (bias corrected MLE) 85.94

nu hat (MLE) 438.7 nu star (bias corrected) 437.2

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (437.24, α) 389.8 Adjusted Chi Square Value (437.24, β) 389.6

95% Gamma Approximate UCL (use when n>=50) 44.47 95% Gamma Adjusted UCL (use when n<50) 44.48

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 39.66 SD (KM) 89.56

Variance (KM) 8022 SE of Mean (KM) 4.118

k hat (KM) 0.196 k star (KM) 0.196

nu hat (KM) 185.9 nu star (KM) 186

theta hat (KM) 202.3 theta star (KM) 202.1

80% gamma percentile (KM) 51.73 90% gamma percentile (KM) 119.9

95% gamma percentile (KM) 205.3 99% gamma percentile (KM) 441.3
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (186.01, α) 155.5 Adjusted Chi Square Value (186.01, β) 155.4

   95% Gamma Approximate KM‐UCL (use when n>=50) 47.45    95% Gamma Adjusted KM‐UCL (use when n<50) 47.47

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.972 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 1.75E‐04 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0624 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0416 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 39.66 Mean in Log Scale 2.393

SD in Original Scale 89.66 SD in Log Scale 1.6

   95% t UCL (assumes normality of ROS data) 46.44    95% Percentile Bootstrap UCL 46.95

   95% BCA Bootstrap UCL 48.48    95% Bootstrap t UCL 47.29

   95% H‐UCL (Log ROS) 47.86

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) 2.388 KM Geo Mean 10.89

KM SD (logged) 1.611    95% Critical H Value (KM‐Log) 2.662

KM Standard Error of Mean (logged) 0.0742    95% H‐UCL (KM ‐Log) 48.61

KM SD (logged) 1.611    95% Critical H Value (KM‐Log) 2.662

KM Standard Error of Mean (logged) 0.0742

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 39.66 Mean in Log Scale 2.382

SD in Original Scale 89.66 SD in Log Scale 1.631

   95% t UCL (Assumes normality) 46.44    95% H‐Stat UCL 50.04

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 57.61

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Barium

General Statistics

Total Number of Observations 474 Number of Distinct Observations 133

Number of Missing Observations 0

Minimum 5.7 Mean 214

Maximum 23000 Median 83

SD 1087 Std. Error of Mean 49.95

Coefficient of Variation 5.081 Skewness 19.6

Normal GOF Test

Shapiro Wilk Test Statistic 0.141 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.424 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 296.3    95% Adjusted‐CLT UCL (Chen‐1995) 344.2

   95% Modified‐t UCL (Johnson‐1978) 303.8

Gamma GOF Test

A‐D Test Statistic 2.11E+28 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.8 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.236 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0434 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.726 k star (bias corrected MLE) 0.723

Theta hat (MLE) 294.7 Theta star (bias corrected MLE) 296

nu hat (MLE) 688.4 nu star (bias corrected) 685.4

MLE Mean (bias corrected) 214 MLE Sd (bias corrected) 251.7

Approximate Chi Square Value (0.05) 625.6

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 625.5

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 234.5    95% Adjusted Gamma UCL (use when n<50) 234.5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.105 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 1.74 Mean of logged Data 4.538

Maximum of Logged Data 10.04 SD of logged Data 0.971

Assuming Lognormal Distribution

   95% H‐UCL 164.5    90% Chebyshev (MVUE) UCL 173.8

   95% Chebyshev (MVUE) UCL 184.8  97.5% Chebyshev (MVUE) UCL 200

   99% Chebyshev (MVUE) UCL 229.9

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 296.2    95% Jackknife UCL 296.3

   95% Standard Bootstrap UCL 294.3    95% Bootstrap‐t UCL 472.7

   95% Hall's Bootstrap UCL 601.8    95% Percentile Bootstrap UCL 309.1

   95% BCA Bootstrap UCL 401.6

   90% Chebyshev(Mean, Sd) UCL 363.9    95% Chebyshev(Mean, Sd) UCL 431.7

 97.5% Chebyshev(Mean, Sd) UCL 525.9    99% Chebyshev(Mean, Sd) UCL 711
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 431.7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Beryllium

General Statistics

Total Number of Observations 473 Number of Distinct Observations 116

Number of Detects 258 Number of Non‐Detects 215

Number of Distinct Detects 89 Number of Distinct Non‐Detects 46

Minimum Detect 0.079 Minimum Non‐Detect 0.066

Maximum Detect 120 Maximum Non‐Detect 0.63

Variance Detects 55.54 Percent Non‐Detects 45.45%

Mean Detects 0.877 SD Detects 7.453

Median Detects 0.32 CV Detects 8.499

Skewness Detects 16.01 Kurtosis Detects 257

Mean of Logged Detects ‐1.12 SD of Logged Detects 0.799

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.0826 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.457 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0556 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.511 KM Standard Error of Mean 0.254

KM SD 5.508    95% KM (BCA) UCL 1.024

   95% KM (t) UCL 0.929    95% KM (Percentile Bootstrap) UCL 1.019

   95% KM (z) UCL 0.928    95% KM Bootstrap t UCL 5.85

90% KM Chebyshev UCL 1.272 95% KM Chebyshev UCL 1.617

97.5% KM Chebyshev UCL 2.095 99% KM Chebyshev UCL 3.035

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 3.88E+28 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.809 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.263 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0597 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.622 k star (bias corrected MLE) 0.617

Theta hat (MLE) 1.411 Theta star (bias corrected MLE) 1.421

nu hat (MLE) 320.8 nu star (bias corrected) 318.4

Mean (detects) 0.877

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.483

Maximum 120 Median 0.12

SD 5.516 CV 11.42

k hat (MLE) 0.342 k star (bias corrected MLE) 0.341

Theta hat (MLE) 1.413 Theta star (bias corrected MLE) 1.416

nu hat (MLE) 323.2 nu star (bias corrected) 322.5

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (322.45, α) 281.8 Adjusted Chi Square Value (322.45, β) 281.7

95% Gamma Approximate UCL (use when n>=50) 0.552 95% Gamma Adjusted UCL (use when n<50) 0.553

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.511 SD (KM) 5.508

Variance (KM) 30.34 SE of Mean (KM) 0.254

k hat (KM) 0.00859 k star (KM) 0.00995

nu hat (KM) 8.129 nu star (KM) 9.411

theta hat (KM) 59.42 theta star (KM) 51.33

80% gamma percentile (KM) 5.27E‐09 90% gamma percentile (KM) 7.30E‐04

95% gamma percentile (KM) 0.168 99% gamma percentile (KM) 13.51
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (9.41, α) 3.577 Adjusted Chi Square Value (9.41, β) 3.566

   95% Gamma Approximate KM‐UCL (use when n>=50) 1.343    95% Gamma Adjusted KM‐UCL (use when n<50) 1.347

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.924 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0495 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0556 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.505 Mean in Log Scale ‐1.967

SD in Original Scale 5.514 SD in Log Scale 1.161

   95% t UCL (assumes normality of ROS data) 0.922    95% Percentile Bootstrap UCL 1.006

   95% BCA Bootstrap UCL 1.282    95% Bootstrap t UCL 5.722

   95% H‐UCL (Log ROS) 0.309

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐1.824 KM Geo Mean 0.161

KM SD (logged) 0.977    95% Critical H Value (KM‐Log) 2.09

KM Standard Error of Mean (logged) 0.0454 95% H‐UCL (KM ‐Log) 0.286

KM SD (logged) 0.977    95% Critical H Value (KM‐Log) 2.09

KM Standard Error of Mean (logged) 0.0454

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.504 Mean in Log Scale ‐1.955

SD in Original Scale 5.514 SD in Log Scale 1.111

   95% t UCL (Assumes normality) 0.922    95% H‐Stat UCL 0.293

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

KM H‐UCL 0.286

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Cadmium

General Statistics

Total Number of Observations 473 Number of Distinct Observations 176

Number of Detects 421 Number of Non‐Detects 52

Number of Distinct Detects 158 Number of Distinct Non‐Detects 24

Minimum Detect 0.038 Minimum Non‐Detect 0.025

Maximum Detect 51 Maximum Non‐Detect 0.25

Variance Detects 12.76 Percent Non‐Detects 10.99%

Mean Detects 1.814 SD Detects 3.572

Median Detects 0.73 CV Detects 1.969

Skewness Detects 7.694 Kurtosis Detects 90.08

Mean of Logged Detects ‐0.247 SD of Logged Detects 1.277

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.473 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.309 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0436 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 1.619 KM Standard Error of Mean 0.157

KM SD 3.411    95% KM (BCA) UCL 1.896

   95% KM (t) UCL 1.88E+00    95% KM (Percentile Bootstrap) UCL 1.89

   95% KM (z) UCL 1.878    95% KM Bootstrap t UCL 1.981

90% KM Chebyshev UCL 2.09 95% KM Chebyshev UCL 2.304

97.5% KM Chebyshev UCL 2.6 99% KM Chebyshev UCL 3.182

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 10.64 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.801 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.133 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0461 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.715 k star (bias corrected MLE) 0.712

Theta hat (MLE) 2.537 Theta star (bias corrected MLE) 2.55

nu hat (MLE) 602.2 nu star (bias corrected) 599.2

Mean (detects) 1.814

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 1.616

Maximum 51 Median 0.59

SD 3.417 CV 2.114

k hat (MLE) 0.523 k star (bias corrected MLE) 0.521

Theta hat (MLE) 3.09 Theta star (bias corrected MLE) 3.101

nu hat (MLE) 494.8 nu star (bias corrected) 493

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (493.03, α) 442.5 Adjusted Chi Square Value (493.03, β) 442.4

95% Gamma Approximate UCL (use when n>=50) 1.8 95% Gamma Adjusted UCL (use when n<50) 1.801

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 1.619 SD (KM) 3.411

Variance (KM) 11.64 SE of Mean (KM) 0.157

k hat (KM) 0.225 k star (KM) 0.225

nu hat (KM) 213.1 nu star (KM) 213.1

theta hat (KM) 7.187 theta star (KM) 7.188

80% gamma percentile (KM) 2.258 90% gamma percentile (KM) 4.888

95% gamma percentile (KM) 8.078 99% gamma percentile (KM) 16.7
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (213.12, α) 180.3 Adjusted Chi Square Value (213.12, β) 180.2

   95% Gamma Approximate KM‐UCL (use when n>=50) 1.914    95% Gamma Adjusted KM‐UCL (use when n<50) 1.915

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.981 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0.158 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0377 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0436 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 1.621 Mean in Log Scale ‐0.548

SD in Original Scale 3.414 SD in Log Scale 1.487

   95% t UCL (assumes normality of ROS data) 1.88    95% Percentile Bootstrap UCL 1.887

   95% BCA Bootstrap UCL 1.96    95% Bootstrap t UCL 1.952

   95% H‐UCL (Log ROS) 2.077

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐0.602 KM Geo Mean 0.548

KM SD (logged) 1.582    95% Critical H Value (KM‐Log) 2.632

KM Standard Error of Mean (logged) 0.0731 95% H‐UCL (KM ‐Log) 2.318

KM SD (logged) 1.582    95% Critical H Value (KM‐Log) 2.632

KM Standard Error of Mean (logged) 0.0731

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 1.619 Mean in Log Scale ‐0.615

SD in Original Scale 3.415 SD in Log Scale 1.616

   95% t UCL (Assumes normality) 1.878    95% H‐Stat UCL 2.432

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

KM H‐UCL 2.318

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Chromium

General Statistics

Total Number of Observations 473 Number of Distinct Observations 133

Number of Missing Observations 0

Minimum 1.7 Mean 69.83

Maximum 4700 Median 27

SD 303.1 Std. Error of Mean 13.94

Coefficient of Variation 4.34 Skewness 12.92

Normal GOF Test

Shapiro Wilk Test Statistic 0.17 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.412 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 92.8    95% Adjusted‐CLT UCL (Chen‐1995) 101.6

   95% Modified‐t UCL (Johnson‐1978) 94.18

Gamma GOF Test

A‐D Test Statistic 2.11E+28 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.802 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.197 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0436 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.705 k star (bias corrected MLE) 0.702

Theta hat (MLE) 99.11 Theta star (bias corrected MLE) 99.55

nu hat (MLE) 666.5 nu star (bias corrected) 663.7

MLE Mean (bias corrected) 69.83 MLE Sd (bias corrected) 83.38

Approximate Chi Square Value (0.05) 604.9

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 604.7

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 76.62    95% Adjusted Gamma UCL (use when n<50) 76.64

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0596 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 0.531 Mean of logged Data 3.389

Maximum of Logged Data 8.455 SD of logged Data 0.979

Assuming Lognormal Distribution

   95% H‐UCL 52.58    90% Chebyshev (MVUE) UCL 55.6

   95% Chebyshev (MVUE) UCL 59.13  97.5% Chebyshev (MVUE) UCL 64.04

   99% Chebyshev (MVUE) UCL 73.69

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 92.76    95% Jackknife UCL 92.8

   95% Standard Bootstrap UCL 93.16    95% Bootstrap‐t UCL 130.3

   95% Hall's Bootstrap UCL 192.7    95% Percentile Bootstrap UCL 95.17

   95% BCA Bootstrap UCL 105.5

   90% Chebyshev(Mean, Sd) UCL 111.6    95% Chebyshev(Mean, Sd) UCL 130.6

 97.5% Chebyshev(Mean, Sd) UCL 156.9    99% Chebyshev(Mean, Sd) UCL 208.5
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 130.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Cobalt

General Statistics

Total Number of Observations 473 Number of Distinct Observations 80

Number of Missing Observations 0

Minimum 0.58 Mean 21.01

Maximum 4400 Median 11

SD 201.8 Std. Error of Mean 9.28

Coefficient of Variation 9.605 Skewness 21.73

Normal GOF Test

Shapiro Wilk Test Statistic 0.0559 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.472 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 36.31    95% Adjusted‐CLT UCL (Chen‐1995) 46.19

   95% Modified‐t UCL (Johnson‐1978) 37.85

Gamma GOF Test

A‐D Test Statistic 2.11E+28 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.79 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.355 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0432 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.901 k star (bias corrected MLE) 0.897

Theta hat (MLE) 23.31 Theta star (bias corrected MLE) 23.43

nu hat (MLE) 852.6 nu star (bias corrected) 848.6

MLE Mean (bias corrected) 21.01 MLE Sd (bias corrected) 22.19

Approximate Chi Square Value (0.05) 782

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 781.8

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 22.8    95% Adjusted Gamma UCL (use when n<50) 22.81

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.134 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data ‐0.545 Mean of logged Data 2.397

Maximum of Logged Data 8.389 SD of logged Data 0.492

Assuming Lognormal Distribution

   95% H‐UCL 12.91    90% Chebyshev (MVUE) UCL 13.28

   95% Chebyshev (MVUE) UCL 13.68  97.5% Chebyshev (MVUE) UCL 14.24

   99% Chebyshev (MVUE) UCL 15.34

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 36.28    95% Jackknife UCL 36.31

   95% Standard Bootstrap UCL 36.19    95% Bootstrap‐t UCL 438.1

   95% Hall's Bootstrap UCL 112.7    95% Percentile Bootstrap UCL 39.63

   95% BCA Bootstrap UCL 49.06

   90% Chebyshev(Mean, Sd) UCL 48.86    95% Chebyshev(Mean, Sd) UCL 61.47

 97.5% Chebyshev(Mean, Sd) UCL 78.97    99% Chebyshev(Mean, Sd) UCL 113.4
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Student's‐t UCL 36.31 or 95% Modified‐t UCL 37.85

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Copper

General Statistics

Total Number of Observations 474 Number of Distinct Observations 150

Number of Missing Observations 0

Minimum 5.6 Mean 724.2

Maximum 120000 Median 135

SD 6266 Std. Error of Mean 287.8

Coefficient of Variation 8.653 Skewness 16.68

Normal GOF Test

Shapiro Wilk Test Statistic 0.0987 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.454 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 1199    95% Adjusted‐CLT UCL (Chen‐1995) 1433

   95% Modified‐t UCL (Johnson‐1978) 1235

Gamma GOF Test

A‐D Test Statistic 2.11E+28 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.841 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.291 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0446 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.423 k star (bias corrected MLE) 0.422

Theta hat (MLE) 1713 Theta star (bias corrected MLE) 1718

nu hat (MLE) 400.8 nu star (bias corrected) 399.6

MLE Mean (bias corrected) 724.2 MLE Sd (bias corrected) 1115

Approximate Chi Square Value (0.05) 354.2

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 354.1

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 816.9    95% Adjusted Gamma UCL (use when n<50) 817.2

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 1.16E‐01 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 1.723 Mean of logged Data 5.042

Maximum of Logged Data 11.7 SD of logged Data 1.169

Assuming Lognormal Distribution

   95% H‐UCL 346.1    90% Chebyshev (MVUE) UCL 369.5

   95% Chebyshev (MVUE) UCL 398.3  97.5% Chebyshev (MVUE) UCL 438.2

   99% Chebyshev (MVUE) UCL 516.7

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 1198    95% Jackknife UCL 1199

   95% Standard Bootstrap UCL 1198    95% Bootstrap‐t UCL 4295

   95% Hall's Bootstrap UCL 3272    95% Percentile Bootstrap UCL 1250

   95% BCA Bootstrap UCL 1605

   90% Chebyshev(Mean, Sd) UCL 1588    95% Chebyshev(Mean, Sd) UCL 1979

 97.5% Chebyshev(Mean, Sd) UCL 2522    99% Chebyshev(Mean, Sd) UCL 3588
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1979

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Lead

General Statistics

Total Number of Observations 474 Number of Distinct Observations 209

Number of Missing Observations 0

Minimum 0.39 Mean 692.7

Maximum 19000 Median 150

SD 1845 Std. Error of Mean 84.73

Coefficient of Variation 2.663 Skewness 5.87

Normal GOF Test

Shapiro Wilk Test Statistic 0.397 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.354 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 832.3    95% Adjusted‐CLT UCL (Chen‐1995) 856.5

   95% Modified‐t UCL (Johnson‐1978) 836.1

Gamma GOF Test

A‐D Test Statistic 15.86 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.847 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.143 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0447 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.402 k star (bias corrected MLE) 0.401

Theta hat (MLE) 1723 Theta star (bias corrected MLE) 1728

nu hat (MLE) 381.1 nu star (bias corrected) 380

MLE Mean (bias corrected) 692.7 MLE Sd (bias corrected) 1094

Approximate Chi Square Value (0.05) 335.8

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 335.7

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 783.8    95% Adjusted Gamma UCL (use when n<50) 784.1

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.981 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.118 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0483 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data ‐0.942 Mean of logged Data 4.905

Maximum of Logged Data 9.852 SD of logged Data 1.921

Assuming Lognormal Distribution

   95% H‐UCL 1112    90% Chebyshev (MVUE) UCL 1215

   95% Chebyshev (MVUE) UCL 1382  97.5% Chebyshev (MVUE) UCL 1615

   99% Chebyshev (MVUE) UCL 2072

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 832.1    95% Jackknife UCL 832.3

   95% Standard Bootstrap UCL 837.1    95% Bootstrap‐t UCL 854.7

   95% Hall's Bootstrap UCL 853.5    95% Percentile Bootstrap UCL 832

   95% BCA Bootstrap UCL 862.5

   90% Chebyshev(Mean, Sd) UCL 946.9    95% Chebyshev(Mean, Sd) UCL 1062

 97.5% Chebyshev(Mean, Sd) UCL 1222    99% Chebyshev(Mean, Sd) UCL 1536
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% H‐UCL 1112

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only.

H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H‐statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Page 18 of 34 Geosyntec Consultants



APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Mercury

General Statistics

Total Number of Observations 473 Number of Distinct Observations 158

Number of Detects 467 Number of Non‐Detects 6

Number of Distinct Detects 158 Number of Distinct Non‐Detects 3

Minimum Detect 0.0022 Minimum Non‐Detect 0.071

Maximum Detect 22 Maximum Non‐Detect 0.1

Variance Detects 2.586 Percent Non‐Detects 1.27%

Mean Detects 0.49 SD Detects 1.608

Median Detects 0.16 CV Detects 3.281

Skewness Detects 9.658 Kurtosis Detects 106.7

Mean of Logged Detects ‐1.673 SD of Logged Detects 1.179

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.257 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.382 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0414 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.485 KM Standard Error of Mean 0.0735

KM SD 1.597    95% KM (BCA) UCL 0.618

   95% KM (t) UCL 0.606    95% KM (Percentile Bootstrap) UCL 0.615

   95% KM (z) UCL 0.605    95% KM Bootstrap t UCL 0.694

90% KM Chebyshev UCL 0.705 95% KM Chebyshev UCL 0.805

97.5% KM Chebyshev UCL 0.944 99% KM Chebyshev UCL 1.216

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 27.41 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.809 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.18 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.044 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.638 k star (bias corrected MLE) 0.636

Theta hat (MLE) 0.768 Theta star (bias corrected MLE) 0.771

nu hat (MLE) 596.1 nu star (bias corrected) 593.6

Mean (detects) 0.49

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.0022 Mean 0.484

Maximum 22 Median 0.16

SD 1.599 CV 3.303

k hat (MLE) 0.624 k star (bias corrected MLE) 0.622

Theta hat (MLE) 0.775 Theta star (bias corrected MLE) 0.778

nu hat (MLE) 590.5 nu star (bias corrected) 588.1

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (588.12, α) 532.9 Adjusted Chi Square Value (588.12, β) 532.7

95% Gamma Approximate UCL (use when n>=50) 0.534 95% Gamma Adjusted UCL (use when n<50) 0.534

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.485 SD (KM) 1.597

Variance (KM) 2.55 SE of Mean (KM) 0.0735

k hat (KM) 0.0921 k star (KM) 0.0929

nu hat (KM) 87.11 nu star (KM) 87.89

theta hat (KM) 5.262 theta star (KM) 5.216

80% gamma percentile (KM) 3.01E‐01 90% gamma percentile (KM) 1.248

95% gamma percentile (KM) 2.821 99% gamma percentile (KM) 7.983
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (87.89, α) 67.28 Adjusted Chi Square Value (87.89, β) 67.22

   95% Gamma Approximate KM‐UCL (use when n>=50) 0.633    95% Gamma Adjusted KM‐UCL (use when n<50) 0.634

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 2.83E‐05 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0743 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0414 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.485 Mean in Log Scale ‐1.689

SD in Original Scale 1.599 SD in Log Scale 1.181

   95% t UCL (assumes normality of ROS data) 0.606    95% Percentile Bootstrap UCL 0.606

   95% BCA Bootstrap UCL 0.665    95% Bootstrap t UCL 0.669

   95% H‐UCL (Log ROS) 0.419

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐1.689 KM Geo Mean 0.185

KM SD (logged) 1.18    95% Critical H Value (KM‐Log) 2.257

KM Standard Error of Mean (logged) 0.0544    95% H‐UCL (KM ‐Log) 0.419

KM SD (logged) 1.18    95% Critical H Value (KM‐Log) 2.257

KM Standard Error of Mean (logged) 0.0544

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.484 Mean in Log Scale ‐1.691

SD in Original Scale 1.599 SD in Log Scale 1.182

   95% t UCL (Assumes normality) 0.606    95% H‐Stat UCL 0.42

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.805

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Molybdenum

General Statistics

Total Number of Observations 473 Number of Distinct Observations 148

Number of Detects 360 Number of Non‐Detects 113

Number of Distinct Detects 145 Number of Distinct Non‐Detects 23

Minimum Detect 0.16 Minimum Non‐Detect 0.13

Maximum Detect 250 Maximum Non‐Detect 2

Variance Detects 227.3 Percent Non‐Detects 23.89%

Mean Detects 3.63 SD Detects 15.08

Median Detects 1 CV Detects 4.154

Skewness Detects 13.05 Kurtosis Detects 202.4

Mean of Logged Detects 0.177 SD of Logged Detects 1.201

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.216 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.409 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0471 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 2.811 KM Standard Error of Mean 0.609

KM SD 13.22    95% KM (BCA) UCL 4.03

   95% KM (t) UCL 3.814    95% KM (Percentile Bootstrap) UCL 3.834

   95% KM (z) UCL 3.812    95% KM Bootstrap t UCL 4.929

90% KM Chebyshev UCL 4.636 95% KM Chebyshev UCL 5.463

97.5% KM Chebyshev UCL 6.611 99% KM Chebyshev UCL 8.866

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 2.78E+28 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.816 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.206 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0505 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.561 k star (bias corrected MLE) 0.558

Theta hat (MLE) 6.469 Theta star (bias corrected MLE) 6.501

nu hat (MLE) 404 nu star (bias corrected) 402

Mean (detects) 3.63

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 2.765

Maximum 250 Median 0.67

SD 13.24 CV 4.789

k hat (MLE) 0.341 k star (bias corrected MLE) 0.34

Theta hat (MLE) 8.116 Theta star (bias corrected MLE) 8.134

nu hat (MLE) 322.3 nu star (bias corrected) 321.6

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (321.57, α) 281 Adjusted Chi Square Value (321.57, β) 280.9

95% Gamma Approximate UCL (use when n>=50) 3.164 95% Gamma Adjusted UCL (use when n<50) 3.165

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 2.811 SD (KM) 13.22

Variance (KM) 174.7 SE of Mean (KM) 0.609

k hat (KM) 0.0452 k star (KM) 0.0463

nu hat (KM) 42.78 nu star (KM) 43.84

theta hat (KM) 62.15 theta star (KM) 60.65

80% gamma percentile (KM) 0.288 90% gamma percentile (KM) 3.864

95% gamma percentile (KM) 14.51 99% gamma percentile (KM) 62.97
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (43.84, α) 29.66 Adjusted Chi Square Value (43.84, β) 29.62

   95% Gamma Approximate KM‐UCL (use when n>=50) 4.155    95% Gamma Adjusted KM‐UCL (use when n<50) 4.16

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.941 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0.00E+00 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0938 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0471 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 2.799 Mean in Log Scale ‐0.394

SD in Original Scale 13.23 SD in Log Scale 1.511

   95% t UCL (assumes normality of ROS data) 3.802    95% Percentile Bootstrap UCL 3.883

   95% BCA Bootstrap UCL 4.388    95% Bootstrap t UCL 4.971

   95% H‐UCL (Log ROS) 2.526

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐0.291 KM Geo Mean 0.747

KM SD (logged) 1.361    95% Critical H Value (KM‐Log) 2.419

KM Standard Error of Mean (logged) 0.0633    95% H‐UCL (KM ‐Log) 2.197

KM SD (logged) 1.361    95% Critical H Value (KM‐Log) 2.419

KM Standard Error of Mean (logged) 0.0633

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 2.809 Mean in Log Scale ‐0.329

SD in Original Scale 13.23 SD in Log Scale 1.428

   95% t UCL (Assumes normality) 3.812    95% H‐Stat UCL 2.346

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 5.463

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Nickel

General Statistics

Total Number of Observations 473 Number of Distinct Observations 151

Number of Missing Observations 0

Minimum 1.7 Mean 52.16

Maximum 2900 Median 28

SD 165 Std. Error of Mean 758.90%

Coefficient of Variation 3.164 Skewness 13.65

Normal GOF Test

Shapiro Wilk Test Statistic 0.229 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.38 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 64.66    95% Adjusted‐CLT UCL (Chen‐1995) 69.73

   95% Modified‐t UCL (Johnson‐1978) 65.46

Gamma GOF Test

A‐D Test Statistic 2.11E+28 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.794 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.127 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0433 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.811 k star (bias corrected MLE) 0.808

Theta hat (MLE) 64.29 Theta star (bias corrected MLE) 64.59

nu hat (MLE) 767.5 nu star (bias corrected) 763.9

MLE Mean (bias corrected) 52.16 MLE Sd (bias corrected) 58.04

Approximate Chi Square Value (0.05) 700.8

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 700.6

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 56.86    95% Adjusted Gamma UCL (use when n<50) 56.87

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.0263 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0595 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 0.531 Mean of logged Data 3.224

Maximum of Logged Data 7.972 SD of logged Data 1.088

Assuming Lognormal Distribution

   95% H‐UCL 50.65    90% Chebyshev (MVUE) UCL 53.86

   95% Chebyshev (MVUE) UCL 57.73  97.5% Chebyshev (MVUE) UCL 63.09

   99% Chebyshev (MVUE) UCL 73.63

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 64.64    95% Jackknife UCL 64.66

   95% Standard Bootstrap UCL 64.58    95% Bootstrap‐t UCL 84.02

   95% Hall's Bootstrap UCL 123.7    95% Percentile Bootstrap UCL 65.53

   95% BCA Bootstrap UCL 71.51

   90% Chebyshev(Mean, Sd) UCL 74.92    95% Chebyshev(Mean, Sd) UCL 85.24

 97.5% Chebyshev(Mean, Sd) UCL 99.55    99% Chebyshev(Mean, Sd) UCL 127.7
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 85.24

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Selenium

General Statistics

Total Number of Observations 473 Number of Distinct Observations 107

Number of Detects 281 Number of Non‐Detects 192

Number of Distinct Detects 91 Number of Distinct Non‐Detects 45

Minimum Detect 0.35 Minimum Non‐Detect 0.24

Maximum Detect 15 Maximum Non‐Detect 220

Variance Detects 3.171 Percent Non‐Detects 40.59%

Mean Detects 1.867 SD Detects 1.781

Median Detects 1.4 CV Detects 0.954

Skewness Detects 3.297 Kurtosis Detects 15.25

Mean of Logged Detects 0.337 SD of Logged Detects 0.723

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.691 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.197 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0533 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 1.255 KM Standard Error of Mean 0.0728

KM SD 1.571    95% KM (BCA) UCL 1.381

   95% KM (t) UCL 1.375    95% KM (Percentile Bootstrap) UCL 1.378

   95% KM (z) UCL 1.374    95% KM Bootstrap t UCL 1.386

90% KM Chebyshev UCL 1.473 95% KM Chebyshev UCL 1.572

97.5% KM Chebyshev UCL 1.71 99% KM Chebyshev UCL 1.979

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 4.512 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.767 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.096 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0551 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 1.893 k star (bias corrected MLE) 1.875

Theta hat (MLE) 0.986 Theta star (bias corrected MLE) 0.996

nu hat (MLE) 1064 nu star (bias corrected) 1054

Mean (detects) 1.867

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 1.141

Maximum 15 Median 0.66

SD 1.638 CV 1.435

k hat (MLE) 0.401 k star (bias corrected MLE) 0.4

Theta hat (MLE) 2.847 Theta star (bias corrected MLE) 2.856

nu hat (MLE) 379.2 nu star (bias corrected) 378.1

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (378.12, α) 334.1 Adjusted Chi Square Value (378.12, β) 333.9

95% Gamma Approximate UCL (use when n>=50) 1.292 95% Gamma Adjusted UCL (use when n<50) 1.292

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 1.255 SD (KM) 1.571

Variance (KM) 2.467 SE of Mean (KM) 0.0728

k hat (KM) 0.638 k star (KM) 0.635

nu hat (KM) 603.5 nu star (KM) 601

theta hat (KM) 1.966 theta star (KM) 1.975

80% gamma percentile (KM) 2.067 90% gamma percentile (KM) 3.221

95% gamma percentile (KM) 4.422 99% gamma percentile (KM) 7.314
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (601.04, α) 545.2 Adjusted Chi Square Value (601.04, β) 545

   95% Gamma Approximate KM‐UCL (use when n>=50) 1.383    95% Gamma Adjusted KM‐UCL (use when n<50) 1.384

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 1.59E‐04 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0476 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0533 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 1.252 Mean in Log Scale ‐0.284

SD in Original Scale 1.567 SD in Log Scale 0.994

   95% t UCL (assumes normality of ROS data) 1.371    95% Percentile Bootstrap UCL 1.373

   95% BCA Bootstrap UCL 1.384    95% Bootstrap t UCL 1.384

   95% H‐UCL (Log ROS) 1.358

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐0.278 KM Geo Mean 0.757

KM SD (logged) 0.974    95% Critical H Value (KM‐Log) 2.088

KM Standard Error of Mean (logged) 0.0473 95% H‐UCL (KM ‐Log) 1.336

KM SD (logged) 0.974    95% Critical H Value (KM‐Log) 2.088

KM Standard Error of Mean (logged) 0.0473

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 1.499 Mean in Log Scale ‐0.275

SD in Original Scale 5.241 SD in Log Scale 1.042

   95% t UCL (Assumes normality) 1.896    95% H‐Stat UCL 1.449

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

KM H‐UCL 1.336

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Silver

General Statistics

Total Number of Observations 473 Number of Distinct Observations 118

Number of Detects 204 Number of Non‐Detects 269

Number of Distinct Detects 111 Number of Distinct Non‐Detects 24

Minimum Detect 0.12 Minimum Non‐Detect 0.1

Maximum Detect 17 Maximum Non‐Detect 73

Variance Detects 5.912 Percent Non‐Detects 56.87%

Mean Detects 1.576 SD Detects 2.431

Median Detects 0.655 CV Detects 1.543

Skewness Detects 2.993 Kurtosis Detects 10.88

Mean of Logged Detects ‐0.272 SD of Logged Detects 1.124

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.604 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.315 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0625 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.747 KM Standard Error of Mean 0.0809

KM SD 1.752    95% KM (BCA) UCL 0.888

   95% KM (t) UCL 0.88    95% KM (Percentile Bootstrap) UCL 0.884

   95% KM (z) UCL 0.88    95% KM Bootstrap t UCL 0.905

90% KM Chebyshev UCL 0.989 95% KM Chebyshev UCL 1.099

97.5% KM Chebyshev UCL 1.252 99% KM Chebyshev UCL 1.551

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 11.03 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.793 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.215 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0655 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.815 k star (bias corrected MLE) 0.807

Theta hat (MLE) 1.933 Theta star (bias corrected MLE) 1.954

nu hat (MLE) 332.6 nu star (bias corrected) 329.1

Mean (detects) 1.576

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.688

Maximum 17 Median 0.01

SD 1.773 CV 2.576

k hat (MLE) 0.295 k star (bias corrected MLE) 0.295

Theta hat (MLE) 2.331 Theta star (bias corrected MLE) 2.335

nu hat (MLE) 279.3 nu star (bias corrected) 278.9

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (278.89, α) 241.2 Adjusted Chi Square Value (278.89, β) 241.1

95% Gamma Approximate UCL (use when n>=50) 0.796 95% Gamma Adjusted UCL (use when n<50) 0.796

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.747 SD (KM) 1.752

Variance (KM) 3.069 SE of Mean (KM) 0.0809

k hat (KM) 0.182 k star (KM) 0.182

nu hat (KM) 171.9 nu star (KM) 172.2

theta hat (KM) 4.109 theta star (KM) 4.103

80% gamma percentile (KM) 0.933 90% gamma percentile (KM) 2.253

95% gamma percentile (KM) 3.94 99% gamma percentile (KM) 8.659
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (172.17, α) 142.8 Adjusted Chi Square Value (172.17, β) 142.7

   95% Gamma Approximate KM‐UCL (use when n>=50) 0.9    95% Gamma Adjusted KM‐UCL (use when n<50) 0.901

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 1.25E‐12 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.12 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0625 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.718 Mean in Log Scale ‐1.928

SD in Original Scale 1.762 SD in Log Scale 1.817

   95% t UCL (assumes normality of ROS data) 0.852    95% Percentile Bootstrap UCL 0.855

   95% BCA Bootstrap UCL 0.859    95% Bootstrap t UCL 0.868

   95% H‐UCL (Log ROS) 0.963

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐1.379 KM Geo Mean 0.252

KM SD (logged) 1.234    95% Critical H Value (KM‐Log) 2.303

KM Standard Error of Mean (logged) 0.0578    95% H‐UCL (KM ‐Log) 0.614

KM SD (logged) 1.234    95% Critical H Value (KM‐Log) 2.303

KM Standard Error of Mean (logged) 0.0578

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.824 Mean in Log Scale ‐1.448

SD in Original Scale 2.403 SD in Log Scale 1.362

   95% t UCL (Assumes normality) 1.006    95% H‐Stat UCL 0.691

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 1.099

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Thallium

General Statistics

Total Number of Observations 441 Number of Distinct Observations 76

Number of Detects 80 Number of Non‐Detects 361

Number of Distinct Detects 49 Number of Distinct Non‐Detects 51

Minimum Detect 0.33 Minimum Non‐Detect 0.24

Maximum Detect 11 Maximum Non‐Detect 210

Variance Detects 1.62 Percent Non‐Detects 81.86%

Mean Detects 1.192 SD Detects 1.273

Median Detects 0.86 CV Detects 1.068

Skewness Detects 6.079 Kurtosis Detects 45.37

Mean of Logged Detects ‐0.0429 SD of Logged Detects 0.584

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.492 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.249 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0991 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.432 KM Standard Error of Mean 0.0321

KM SD 0.658    95% KM (BCA) UCL 0.492

   95% KM (t) UCL 0.485    95% KM (Percentile Bootstrap) UCL 0.49

   95% KM (z) UCL 0.485    95% KM Bootstrap t UCL 0.517

90% KM Chebyshev UCL 0.528 95% KM Chebyshev UCL 0.572

97.5% KM Chebyshev UCL 0.633 99% KM Chebyshev UCL 0.752

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 2.431 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.761 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.131 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.101 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 2.446 k star (bias corrected MLE) 2.363

Theta hat (MLE) 0.487 Theta star (bias corrected MLE) 0.504

nu hat (MLE) 391.4 nu star (bias corrected) 378

Mean (detects) 1.192

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.231

Maximum 11 Median 0.01

SD 0.709 CV 3.073

k hat (MLE) 0.302 k star (bias corrected MLE) 0.302

Theta hat (MLE) 0.763 Theta star (bias corrected MLE) 0.765

nu hat (MLE) 266.8 nu star (bias corrected) 266.3

Adjusted Level of Significance (β) 0.0495

Approximate Chi Square Value (266.28, α) 229.5 Adjusted Chi Square Value (266.28, β) 229.4

95% Gamma Approximate UCL (use when n>=50) 0.268 95% Gamma Adjusted UCL (use when n<50) 0.268

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.432 SD (KM) 0.658

Variance (KM) 0.433 SE of Mean (KM) 0.0321

k hat (KM) 0.431 k star (KM) 0.43

nu hat (KM) 380.6 nu star (KM) 379.3

theta hat (KM) 1.001 theta star (KM) 1.005

80% gamma percentile (KM) 0.702 90% gamma percentile (KM) 1.204

95% gamma percentile (KM) 1.75 99% gamma percentile (KM) 3.113
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (379.30, α) 335.2 Adjusted Chi Square Value (379.30, β) 335

   95% Gamma Approximate KM‐UCL (use when n>=50) 0.489    95% Gamma Adjusted KM‐UCL (use when n<50) 0.489

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.951 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0.0116 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0983 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0991 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.353 Mean in Log Scale ‐1.694

SD in Original Scale 0.679 SD in Log Scale 1.069

   95% t UCL (assumes normality of ROS data) 0.406    95% Percentile Bootstrap UCL 0.411

   95% BCA Bootstrap UCL 0.428    95% Bootstrap t UCL 0.432

   95% H‐UCL (Log ROS) 0.364

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐1.131 KM Geo Mean 0.323

KM SD (logged) 0.603    95% Critical H Value (KM‐Log) 1.839

KM Standard Error of Mean (logged) 0.0315 95% H‐UCL (KM ‐Log) 0.408

KM SD (logged) 0.603    95% Critical H Value (KM‐Log) 1.839

KM Standard Error of Mean (logged) 0.0315

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.771 Mean in Log Scale ‐1.07

SD in Original Scale 5.04 SD in Log Scale 0.853

   95% t UCL (Assumes normality) 1.166    95% H‐Stat UCL 0.535

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

KM H‐UCL 0.408

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Vanadium

General Statistics

Total Number of Observations 473 Number of Distinct Observations 95

Number of Missing Observations 0

Minimum 1.6 Mean 162.1

Maximum 45000 Median 66

SD 2066 Std. Error of Mean 95.01

Coefficient of Variation 12.75 Skewness 21.74

Normal GOF Test

Shapiro Wilk Test Statistic 0.0522 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.494 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 318.7    95% Adjusted‐CLT UCL (Chen‐1995) 419.9

   95% Modified‐t UCL (Johnson‐1978) 334.5

Gamma GOF Test

A‐D Test Statistic 2.11E+28 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.81 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.384 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0438 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.625 k star (bias corrected MLE) 0.623

Theta hat (MLE) 259.2 Theta star (bias corrected MLE) 260.3

nu hat (MLE) 591.6 nu star (bias corrected) 589.1

MLE Mean (bias corrected) 162.1 MLE Sd (bias corrected) 205.4

Approximate Chi Square Value (0.05) 533.8

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 533.7

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 178.9    95% Adjusted Gamma UCL (use when n<50) 179

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.00E+00 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0977 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 0.47 Mean of logged Data 4.106

Maximum of Logged Data 10.71 SD of logged Data 0.6

Assuming Lognormal Distribution

   95% H‐UCL 76.5    90% Chebyshev (MVUE) UCL 79.21

   95% Chebyshev (MVUE) UCL 82.16  97.5% Chebyshev (MVUE) UCL 86.27

   99% Chebyshev (MVUE) UCL 94.33

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 318.4    95% Jackknife UCL 318.7

   95% Standard Bootstrap UCL 314.6    95% Bootstrap‐t UCL 7032

   95% Hall's Bootstrap UCL 1382    95% Percentile Bootstrap UCL 351.6

   95% BCA Bootstrap UCL 448.9

   90% Chebyshev(Mean, Sd) UCL 447.1    95% Chebyshev(Mean, Sd) UCL 576.2

 97.5% Chebyshev(Mean, Sd) UCL 755.4    99% Chebyshev(Mean, Sd) UCL 1107
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 576.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Zinc

General Statistics

Total Number of Observations 474 Number of Distinct Observations 166

Number of Missing Observations 0

Minimum 12 Mean 495.7

Maximum 18000 Median 170

SD 1129 Std. Error of Mean 51.87

Coefficient of Variation 2.278 Skewness 9.123

Normal GOF Test

Shapiro Wilk Test Statistic 0.416 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.334 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 581.2    95% Adjusted‐CLT UCL (Chen‐1995) 604.2

   95% Modified‐t UCL (Johnson‐1978) 584.8

Gamma GOF Test

A‐D Test Statistic 21.64 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.805 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.165 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0436 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.67 k star (bias corrected MLE) 0.667

Theta hat (MLE) 740.2 Theta star (bias corrected MLE) 743.3

nu hat (MLE) 634.9 nu star (bias corrected) 632.2

MLE Mean (bias corrected) 495.7 MLE Sd (bias corrected) 607

Approximate Chi Square Value (0.05) 574.9

Adjusted Level of Significance 0.0495 Adjusted Chi Square Value 574.7

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 545.1    95% Adjusted Gamma UCL (use when n<50) 545.3

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 4.50E‐13 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0619 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0411 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 2.485 Mean of logged Data 5.298

Maximum of Logged Data 9.798 SD of logged Data 1.243

Assuming Lognormal Distribution

   95% H‐UCL 494    90% Chebyshev (MVUE) UCL 529.3

   95% Chebyshev (MVUE) UCL 573.6  97.5% Chebyshev (MVUE) UCL 635

   99% Chebyshev (MVUE) UCL 755.7

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 581    95% Jackknife UCL 581.2

   95% Standard Bootstrap UCL 579.8    95% Bootstrap‐t UCL 621.1

   95% Hall's Bootstrap UCL 672.4    95% Percentile Bootstrap UCL 584.2

   95% BCA Bootstrap UCL 611.2

   90% Chebyshev(Mean, Sd) UCL 651.3    95% Chebyshev(Mean, Sd) UCL 721.8

 97.5% Chebyshev(Mean, Sd) UCL 819.6    99% Chebyshev(Mean, Sd) UCL 1012
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APPENDIX B‐1A1

Metals in Soil ‐ All Areas Except for Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 721.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Antimony

General Statistics

Total Number of Observations 100 Number of Distinct Observations 59

Number of Detects 81 Number of Non‐Detects 19

Number of Distinct Detects 52 Number of Distinct Non‐Detects 8

Minimum Detect 0.22 Minimum Non‐Detect 0.17

Maximum Detect 540 Maximum Non‐Detect 5

Variance Detects 4136 Percent Non‐Detects 19%

Mean Detects 13.16 SD Detects 64.31

Median Detects 1.8 CV Detects 4.889

Skewness Detects 7.425 Kurtosis Detects 58.76

Mean of Logged Detects 0.784 SD of Logged Detects 1.278

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.208 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.458 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0985 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 10.79 KM Standard Error of Mean 5.809

KM SD 57.73    95% KM (BCA) UCL 21.13

   95% KM (t) UCL 20.43    95% KM (Percentile Bootstrap) UCL 21.28

   95% KM (z) UCL 20.34    95% KM Bootstrap t UCL 64.38

90% KM Chebyshev UCL 28.21 95% KM Chebyshev UCL 36.11

97.5% KM Chebyshev UCL 47.06 99% KM Chebyshev UCL 68.59

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 14.28 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.849 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.33 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.107 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.371 k star (bias corrected MLE) 0.366

Theta hat (MLE) 35.42 Theta star (bias corrected MLE) 35.96

nu hat (MLE) 60.17 nu star (bias corrected) 59.27

Mean (detects) 13.16

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 10.79

Maximum 540 Median 1.5

SD 58.04 CV 5.379

k hat (MLE) 0.275 k star (bias corrected MLE) 0.273

Theta hat (MLE) 39.28 Theta star (bias corrected MLE) 39.51

nu hat (MLE) 54.93 nu star (bias corrected) 54.62

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (54.62, α) 38.64 Adjusted Chi Square Value (54.62, β) 38.44

95% Gamma Approximate UCL (use when n>=50) 15.25 95% Gamma Adjusted UCL (use when n<50) 15.33

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 10.79 SD (KM) 57.73

Variance (KM) 3333 SE of Mean (KM) 5.809

k hat (KM) 0.0349 k star (KM) 0.0405

nu hat (KM) 6.98 nu star (KM) 8.104

theta hat (KM) 309 theta star (KM) 266.2

80% gamma percentile (KM) 0.628 90% gamma percentile (KM) 11.97

95% gamma percentile (KM) 52.12 99% gamma percentile (KM) 253.7
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (8.10, α) 2.795 Adjusted Chi Square Value (8.10, β) 2.75

   95% Gamma Approximate KM‐UCL (use when n>=50) 31.27    95% Gamma Adjusted KM‐UCL (use when n<50) 31.78

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.865 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 4.50E‐10 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.154 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0985 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 10.78 Mean in Log Scale 0.433

SD in Original Scale 58.02 SD in Log Scale 1.434

   95% t UCL (assumes normality of ROS data) 20.42    95% Percentile Bootstrap UCL 22.29

   95% BCA Bootstrap UCL 29.33    95% Bootstrap t UCL 67.2

   95% H‐UCL (Log ROS) 6.383

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) 0.462 KM Geo Mean 1.587

KM SD (logged) 1.386    95% Critical H Value (KM‐Log) 2.669

KM Standard Error of Mean (logged) 0.143    95% H‐UCL (KM ‐Log) 6.014

KM SD (logged) 1.386    95% Critical H Value (KM‐Log) 2.669

KM Standard Error of Mean (logged) 0.143

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 10.84 Mean in Log Scale 0.493

SD in Original Scale 58.01 SD in Log Scale 1.41

   95% t UCL (Assumes normality) 20.47    95% H‐Stat UCL 6.481

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 36.11

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Arsenic

General Statistics

Total Number of Observations 101 Number of Distinct Observations 74

Number of Detects 94 Number of Non‐Detects 7

Number of Distinct Detects 70 Number of Distinct Non‐Detects 5

Minimum Detect 0.35 Minimum Non‐Detect 0.22

Maximum Detect 190 Maximum Non‐Detect 5

Variance Detects 528.9 Percent Non‐Detects 6.93%

Mean Detects 10.84 SD Detects 23

Median Detects 5.2 CV Detects 2.122

Skewness Detects 6.153 Kurtosis Detects 43.27

Mean of Logged Detects 1.736 SD of Logged Detects 0.998

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.384 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.327 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0916 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 10.18 KM Standard Error of Mean 2.221

KM SD 22.2    95% KM (BCA) UCL 14.47

   95% KM (t) UCL 13.86    95% KM (Percentile Bootstrap) UCL 14.57

   95% KM (z) UCL 13.83    95% KM Bootstrap t UCL 19.37

90% KM Chebyshev UCL 16.84 95% KM Chebyshev UCL 19.86

97.5% KM Chebyshev UCL 24.05 99% KM Chebyshev UCL 32.28

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 5.446 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.787 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.191 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0954 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.903 k star (bias corrected MLE) 0.881

Theta hat (MLE) 12 Theta star (bias corrected MLE) 12.3

nu hat (MLE) 169.8 nu star (bias corrected) 165.7

Mean (detects) 10.84

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 10.09

Maximum 190 Median 4.9

SD 22.35 CV 2.216

k hat (MLE) 0.618 k star (bias corrected MLE) 0.606

Theta hat (MLE) 16.33 Theta star (bias corrected MLE) 16.64

nu hat (MLE) 124.8 nu star (bias corrected) 122.4

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (122.42, α) 97.87 Adjusted Chi Square Value (122.42, β) 97.55

95% Gamma Approximate UCL (use when n>=50) 12.62 95% Gamma Adjusted UCL (use when n<50) 12.66

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 10.18 SD (KM) 22.2

Variance (KM) 493 SE of Mean (KM) 2.221

k hat (KM) 0.21 k star (KM) 0.21

nu hat (KM) 42.43 nu star (KM) 42.5

theta hat (KM) 48.45 theta star (KM) 48.36

80% gamma percentile (KM) 13.76 90% gamma percentile (KM) 30.77

95% gamma percentile (KM) 51.73 99% gamma percentile (KM) 109

Page 3 of 34 Geosyntec Consultants



APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (42.50, α) 28.56 Adjusted Chi Square Value (42.50, β) 28.39

   95% Gamma Approximate KM‐UCL (use when n>=50) 15.15    95% Gamma Adjusted KM‐UCL (use when n<50) 15.23

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0.0719 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.1 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0916 Detected Data Not Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 10.18 Mean in Log Scale 1.617

SD in Original Scale 22.31 SD in Log Scale 1.075

   95% t UCL (assumes normality of ROS data) 13.87    95% Percentile Bootstrap UCL 14.54

   95% BCA Bootstrap UCL 15.71    95% Bootstrap t UCL 18.64

   95% H‐UCL (Log ROS) 11.47

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) 1.578 KM Geo Mean 4.847

KM SD (logged) 1.167    95% Critical H Value (KM‐Log) 2.363

KM Standard Error of Mean (logged) 0.118 95% H‐UCL (KM ‐Log) 12.62

KM SD (logged) 1.167    95% Critical H Value (KM‐Log) 2.363

KM Standard Error of Mean (logged) 0.118

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 10.17 Mean in Log Scale 1.565

SD in Original Scale 22.32 SD in Log Scale 1.209

   95% t UCL (Assumes normality) 13.85    95% H‐Stat UCL 13.3

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

KM H‐UCL 12.62

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Barium

General Statistics

Total Number of Observations 101 Number of Distinct Observations 65

Number of Missing Observations 0

Minimum 7.8 Mean 74.61

Maximum 760 Median 51

SD 91.74 Std. Error of Mean 9.129

Coefficient of Variation 1.23 Skewness 4.899

Normal GOF Test

Shapiro Wilk Test Statistic 0.559 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.264 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 89.77    95% Adjusted‐CLT UCL (Chen‐1995) 94.38

   95% Modified‐t UCL (Johnson‐1978) 90.51

Gamma GOF Test

A‐D Test Statistic 2.795 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.769 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.134 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0908 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.564 k star (bias corrected MLE) 1.524

Theta hat (MLE) 47.7 Theta star (bias corrected MLE) 48.95

nu hat (MLE) 316 nu star (bias corrected) 307.9

MLE Mean (bias corrected) 74.61 MLE Sd (bias corrected) 60.43

Approximate Chi Square Value (0.05) 268.3

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 267.7

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 85.64    95% Adjusted Gamma UCL (use when n<50) 85.81

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.419 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0775 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 2.054 Mean of logged Data 3.96

Maximum of Logged Data 6.633 SD of logged Data 0.787

Assuming Lognormal Distribution

   95% H‐UCL 83.86    90% Chebyshev (MVUE) UCL 90.13

   95% Chebyshev (MVUE) UCL 98.7  97.5% Chebyshev (MVUE) UCL 110.6

   99% Chebyshev (MVUE) UCL 134

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 89.63    95% Jackknife UCL 89.77

   95% Standard Bootstrap UCL 89.26    95% Bootstrap‐t UCL 97.61

   95% Hall's Bootstrap UCL 121    95% Percentile Bootstrap UCL 91.73

   95% BCA Bootstrap UCL 94.38

   90% Chebyshev(Mean, Sd) UCL 102    95% Chebyshev(Mean, Sd) UCL 114.4

 97.5% Chebyshev(Mean, Sd) UCL 131.6    99% Chebyshev(Mean, Sd) UCL 165.4
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% H‐UCL 83.86

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only.

H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H‐statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Beryllium

General Statistics

Total Number of Observations 101 Number of Distinct Observations 46

Number of Detects 44 Number of Non‐Detects 57

Number of Distinct Detects 30 Number of Distinct Non‐Detects 22

Minimum Detect 0.089 Minimum Non‐Detect 0.068

Maximum Detect 0.83 Maximum Non‐Detect 0.46

Variance Detects 0.0311 Percent Non‐Detects 56.44%

Mean Detects 0.287 SD Detects 0.176

Median Detects 0.23 CV Detects 0.614

Skewness Detects 1.337 Kurtosis Detects 1.715

Mean of Logged Detects ‐1.416 SD of Logged Detects 0.586

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.87 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.944 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.15 Lilliefors GOF Test

5% Lilliefors Critical Value 0.132 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.167 KM Standard Error of Mean 0.0159

KM SD 0.157    95% KM (BCA) UCL 0.198

   95% KM (t) UCL 0.194    95% KM (Percentile Bootstrap) UCL 0.195

   95% KM (z) UCL 0.194    95% KM Bootstrap t UCL 0.197

90% KM Chebyshev UCL 0.215 95% KM Chebyshev UCL 0.237

97.5% KM Chebyshev UCL 0.267 99% KM Chebyshev UCL 0.326

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 0.47 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.755 Detected data appear Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.0966 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.134 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 3.13 k star (bias corrected MLE) 2.931

Theta hat (MLE) 0.0918 Theta star (bias corrected MLE) 0.098

nu hat (MLE) 275.4 nu star (bias corrected) 258

Mean (detects) 0.287

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.136

Maximum 0.83 Median 0.048

SD 0.177 CV 1.303

k hat (MLE) 0.597 k star (bias corrected MLE) 0.586

Theta hat (MLE) 0.228 Theta star (bias corrected MLE) 0.232

nu hat (MLE) 120.6 nu star (bias corrected) 118.4

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (118.38, α) 94.26 Adjusted Chi Square Value (118.38, β) 93.95

95% Gamma Approximate UCL (use when n>=50) 0.171 95% Gamma Adjusted UCL (use when n<50) 0.172

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.167 SD (KM) 0.157

Variance (KM) 0.0247 SE of Mean (KM) 0.0159

k hat (KM) 1.136 k star (KM) 1.109

nu hat (KM) 229.5 nu star (KM) 224

theta hat (KM) 0.147 theta star (KM) 0.151

80% gamma percentile (KM) 0.267 90% gamma percentile (KM) 0.376

95% gamma percentile (KM) 0.484 99% gamma percentile (KM) 0.732
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (224.00, α) 190.4 Adjusted Chi Square Value (224.00, β) 189.9

95% Gamma Approximate KM‐UCL (use when n>=50) 0.197 95% Gamma Adjusted KM‐UCL (use when n<50) 0.197

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.944 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0763 Lilliefors GOF Test

5% Lilliefors Critical Value 0.132 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.16 Mean in Log Scale ‐2.245

SD in Original Scale 0.163 SD in Log Scale 0.888

   95% t UCL (assumes normality of ROS data) 0.186    95% Percentile Bootstrap UCL 0.186

   95% BCA Bootstrap UCL 0.188    95% Bootstrap t UCL 0.192

   95% H‐UCL (Log ROS) 0.189

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐2.095 KM Geo Mean 0.123

KM SD (logged) 0.725    95% Critical H Value (KM‐Log) 1.978

KM Standard Error of Mean (logged) 0.075    95% H‐UCL (KM ‐Log) 0.185

KM SD (logged) 0.725    95% Critical H Value (KM‐Log) 1.978

KM Standard Error of Mean (logged) 0.075

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.16 Mean in Log Scale ‐2.238

SD in Original Scale 0.163 SD in Log Scale 0.865

   95% t UCL (Assumes normality) 0.187    95% H‐Stat UCL 0.186

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM Approximate Gamma UCL 0.197 95% GROS Approximate Gamma UCL 0.171

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Cadmium

General Statistics

Total Number of Observations 101 Number of Distinct Observations 65

Number of Detects 93 Number of Non‐Detects 8

Number of Distinct Detects 60 Number of Distinct Non‐Detects 6

Minimum Detect 0.073 Minimum Non‐Detect 0.03

Maximum Detect 4.4 Maximum Non‐Detect 0.25

Variance Detects 0.539 Percent Non‐Detects 7.92%

Mean Detects 0.627 SD Detects 0.734

Median Detects 0.37 CV Detects 1.171

Skewness Detects 2.619 Kurtosis Detects 8.124

Mean of Logged Detects ‐0.927 SD of Logged Detects 0.925

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.685 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.24 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0921 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.583 KM Standard Error of Mean 0.0717

KM SD 0.717    95% KM (BCA) UCL 0.72

   95% KM (t) UCL 0.702    95% KM (Percentile Bootstrap) UCL 0.7

   95% KM (z) UCL 0.701    95% KM Bootstrap t UCL 0.74

90% KM Chebyshev UCL 0.798 95% KM Chebyshev UCL 0.895

97.5% KM Chebyshev UCL 1.031 99% KM Chebyshev UCL 1.296

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 2.633 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.778 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.126 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0951 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 1.225 k star (bias corrected MLE) 1.193

Theta hat (MLE) 0.512 Theta star (bias corrected MLE) 0.526

nu hat (MLE) 227.8 nu star (bias corrected) 221.8

Mean (detects) 0.627

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.579

Maximum 4.4 Median 0.34

SD 0.723 CV 1.25

k hat (MLE) 0.895 k star (bias corrected MLE) 0.875

Theta hat (MLE) 0.647 Theta star (bias corrected MLE) 0.662

nu hat (MLE) 180.7 nu star (bias corrected) 176.7

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (176.66, α) 146.9 Adjusted Chi Square Value (176.66, β) 146.5

95% Gamma Approximate UCL (use when n>=50) 0.696 95% Gamma Adjusted UCL (use when n<50) 0.698

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.583 SD (KM) 0.717

Variance (KM) 0.514 SE of Mean (KM) 0.0717

k hat (KM) 0.66 k star (KM) 0.647

nu hat (KM) 133.3 nu star (KM) 130.7

theta hat (KM) 0.883 theta star (KM) 0.9

80% gamma percentile (KM) 0.96 90% gamma percentile (KM) 1.489

95% gamma percentile (KM) 2.04 99% gamma percentile (KM) 3.363

Page 9 of 34 Geosyntec Consultants



APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (130.68, α) 105.3 Adjusted Chi Square Value (130.68, β) 104.9

   95% Gamma Approximate KM‐UCL (use when n>=50) 0.723    95% Gamma Adjusted KM‐UCL (use when n<50) 0.725

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.962 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0.0429 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0652 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0921 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.583 Mean in Log Scale ‐1.073

SD in Original Scale 0.72 SD in Log Scale 1.029

   95% t UCL (assumes normality of ROS data) 0.702    95% Percentile Bootstrap UCL 0.706

   95% BCA Bootstrap UCL 0.727    95% Bootstrap t UCL 0.732

   95% H‐UCL (Log ROS) 0.73

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐1.094 KM Geo Mean 0.335

KM SD (logged) 1.069    95% Critical H Value (KM‐Log) 2.268

KM Standard Error of Mean (logged) 0.108 95% H‐UCL (KM ‐Log) 0.755

KM SD (logged) 1.069    95% Critical H Value (KM‐Log) 2.268

KM Standard Error of Mean (logged) 0.108

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.582 Mean in Log Scale ‐1.111

SD in Original Scale 0.721 SD in Log Scale 1.11

   95% t UCL (Assumes normality) 0.701    95% H‐Stat UCL 0.788

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

KM H‐UCL 0.755

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Chromium

General Statistics

Total Number of Observations 101 Number of Distinct Observations 50

Number of Missing Observations 0

Minimum 4 Mean 30.78

Maximum 410 Median 23

SD 41.67 Std. Error of Mean 4.146

Coefficient of Variation 1.354 Skewness 7.742

Normal GOF Test

Shapiro Wilk Test Statistic 0.411 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.263 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 37.66    95% Adjusted‐CLT UCL (Chen‐1995) 41.01

   95% Modified‐t UCL (Johnson‐1978) 38.2

Gamma GOF Test

A‐D Test Statistic 2.265 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.766 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.134 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0905 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.915 k star (bias corrected MLE) 1.864

Theta hat (MLE) 16.08 Theta star (bias corrected MLE) 16.51

nu hat (MLE) 386.8 nu star (bias corrected) 376.6

MLE Mean (bias corrected) 30.78 MLE Sd (bias corrected) 22.54

Approximate Chi Square Value (0.05) 332.6

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 332

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 34.85    95% Adjusted Gamma UCL (use when n<50) 34.91

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.981 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.563 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0697 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 1.386 Mean of logged Data 3.144

Maximum of Logged Data 6.016 SD of logged Data 0.677

Assuming Lognormal Distribution

   95% H‐UCL 33.25    90% Chebyshev (MVUE) UCL 35.52

   95% Chebyshev (MVUE) UCL 38.44  97.5% Chebyshev (MVUE) UCL 42.5

   99% Chebyshev (MVUE) UCL 50.47

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 37.6    95% Jackknife UCL 37.66

   95% Standard Bootstrap UCL 37.67    95% Bootstrap‐t UCL 46.24

   95% Hall's Bootstrap UCL 65.21    95% Percentile Bootstrap UCL 38.27

   95% BCA Bootstrap UCL 43.43

   90% Chebyshev(Mean, Sd) UCL 43.22    95% Chebyshev(Mean, Sd) UCL 48.85

 97.5% Chebyshev(Mean, Sd) UCL 56.67    99% Chebyshev(Mean, Sd) UCL 72.03
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% H‐UCL 33.25

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only.

H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H‐statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Cobalt

General Statistics

Total Number of Observations 101 Number of Distinct Observations 55

Number of Missing Observations 0

Minimum 0.6 Mean 8.738

Maximum 35 Median 8

SD 4.432 Std. Error of Mean 0.441

Coefficient of Variation 0.507 Skewness 2.203

Normal GOF Test

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 3.67E‐11 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.107 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 9.47    95% Adjusted‐CLT UCL (Chen‐1995) 9.566

   95% Modified‐t UCL (Johnson‐1978) 9.486

Gamma GOF Test

A‐D Test Statistic 0.614 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.756 Detected data appear Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.0624 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0895 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 4.148 k star (bias corrected MLE) 4.032

Theta hat (MLE) 2.106 Theta star (bias corrected MLE) 2.167

nu hat (MLE) 838 nu star (bias corrected) 814.4

MLE Mean (bias corrected) 8.738 MLE Sd (bias corrected) 4.352

Approximate Chi Square Value (0.05) 749.2

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 748.3

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50) 9.498    95% Adjusted Gamma UCL (use when n<50) 9.51

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 5.26E‐04 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0907 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data ‐0.511 Mean of logged Data 2.042

Maximum of Logged Data 3.555 SD of logged Data 0.542

Assuming Lognormal Distribution

   95% H‐UCL 9.871    90% Chebyshev (MVUE) UCL 10.45

   95% Chebyshev (MVUE) UCL 11.14  97.5% Chebyshev (MVUE) UCL 12.11

   99% Chebyshev (MVUE) UCL 14

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 9.463    95% Jackknife UCL 9.47

   95% Standard Bootstrap UCL 9.455    95% Bootstrap‐t UCL 9.554

   95% Hall's Bootstrap UCL 9.68    95% Percentile Bootstrap UCL 9.473

   95% BCA Bootstrap UCL 9.629

   90% Chebyshev(Mean, Sd) UCL 10.06    95% Chebyshev(Mean, Sd) UCL 10.66

 97.5% Chebyshev(Mean, Sd) UCL 11.49    99% Chebyshev(Mean, Sd) UCL 13.13
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Approximate Gamma UCL 9.498

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Copper

General Statistics

Total Number of Observations 101 Number of Distinct Observations 59

Number of Missing Observations 0

Minimum 9.3 Mean 144.3

Maximum 3000 Median 89

SD 311.2 Std. Error of Mean 30.96

Coefficient of Variation 2.156 Skewness 8.013

Normal GOF Test

Shapiro Wilk Test Statistic 0.342 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.332 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 195.7    95% Adjusted‐CLT UCL (Chen‐1995) 221.6

   95% Modified‐t UCL (Johnson‐1978) 199.8

Gamma GOF Test

A‐D Test Statistic 3.143 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.784 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.151 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0919 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.989 k star (bias corrected MLE) 0.966

Theta hat (MLE) 146 Theta star (bias corrected MLE) 149.4

nu hat (MLE) 199.7 nu star (bias corrected) 195.1

MLE Mean (bias corrected) 144.3 MLE Sd (bias corrected) 146.9

Approximate Chi Square Value (0.05) 163.8

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 163.4

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 171.9    95% Adjusted Gamma UCL (use when n<50) 172.3

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.26 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0778 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 2.23 Mean of logged Data 4.387

Maximum of Logged Data 8.006 SD of logged Data 0.988

Assuming Lognormal Distribution

   95% H‐UCL 162.8    90% Chebyshev (MVUE) UCL 176

   95% Chebyshev (MVUE) UCL 196.8  97.5% Chebyshev (MVUE) UCL 225.7

   99% Chebyshev (MVUE) UCL 282.4

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 195.2    95% Jackknife UCL 195.7

   95% Standard Bootstrap UCL 194.9    95% Bootstrap‐t UCL 274.4

   95% Hall's Bootstrap UCL 385.3    95% Percentile Bootstrap UCL 202.5

   95% BCA Bootstrap UCL 238

   90% Chebyshev(Mean, Sd) UCL 237.2    95% Chebyshev(Mean, Sd) UCL 279.3

 97.5% Chebyshev(Mean, Sd) UCL 337.7    99% Chebyshev(Mean, Sd) UCL 452.4
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% H‐UCL 162.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only.

H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H‐statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Lead

General Statistics

Total Number of Observations 101 Number of Distinct Observations 72

Number of Missing Observations 0

Minimum 1.9 Mean 324.9

Maximum 7400 Median 130

SD 928.4 Std. Error of Mean 92.38

Coefficient of Variation 2.857 Skewness 6.147

Normal GOF Test

Shapiro Wilk Test Statistic 0.336 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.364 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 478.3    95% Adjusted‐CLT UCL (Chen‐1995) 537.2

   95% Modified‐t UCL (Johnson‐1978) 487.7

Gamma GOF Test

A‐D Test Statistic 3.689 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.82 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.181 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0944 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.493 k star (bias corrected MLE) 0.485

Theta hat (MLE) 658.8 Theta star (bias corrected MLE) 669.8

nu hat (MLE) 99.62 nu star (bias corrected) 97.99

MLE Mean (bias corrected) 324.9 MLE Sd (bias corrected) 466.5

Approximate Chi Square Value (0.05) 76.16

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 75.88

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 418.1    95% Adjusted Gamma UCL (use when n<50) 419.6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.1 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.116 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 0.642 Mean of logged Data 4.493

Maximum of Logged Data 8.909 SD of logged Data 1.633

Assuming Lognormal Distribution

   95% H‐UCL 541.4    90% Chebyshev (MVUE) UCL 560.2

   95% Chebyshev (MVUE) UCL 664.9  97.5% Chebyshev (MVUE) UCL 810.1

   99% Chebyshev (MVUE) UCL 1095

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 476.9    95% Jackknife UCL 478.3

   95% Standard Bootstrap UCL 474    95% Bootstrap‐t UCL 752.5

   95% Hall's Bootstrap UCL 1073    95% Percentile Bootstrap UCL 486.8

   95% BCA Bootstrap UCL 552.4

   90% Chebyshev(Mean, Sd) UCL 602    95% Chebyshev(Mean, Sd) UCL 727.6

 97.5% Chebyshev(Mean, Sd) UCL 901.8    99% Chebyshev(Mean, Sd) UCL 1244
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% H‐UCL 541.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only.

H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H‐statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Mercury

General Statistics

Total Number of Observations 101 Number of Distinct Observations 64

Number of Detects 95 Number of Non‐Detects 6

Number of Distinct Detects 63 Number of Distinct Non‐Detects 2

Minimum Detect 0.0064 Minimum Non‐Detect 0.012

Maximum Detect 6.9 Maximum Non‐Detect 0.1

Variance Detects 0.542 Percent Non‐Detects 5.94%

Mean Detects 0.232 SD Detects 0.736

Median Detects 0.081 CV Detects 3.178

Skewness Detects 8.225 Kurtosis Detects 73.61

Mean of Logged Detects ‐2.317 SD of Logged Detects 1.031

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.266 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.38 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0911 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.221 KM Standard Error of Mean 0.0712

KM SD 0.711    95% KM (BCA) UCL 0.34

   95% KM (t) UCL 0.339    95% KM (Percentile Bootstrap) UCL 0.349

   95% KM (z) UCL 0.338    95% KM Bootstrap t UCL 0.605

90% KM Chebyshev UCL 0.434 95% KM Chebyshev UCL 0.531

97.5% KM Chebyshev UCL 0.665 99% KM Chebyshev UCL 0.929

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 8.41 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.799 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.24 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.0957 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 0.706 k star (bias corrected MLE) 0.691

Theta hat (MLE) 0.328 Theta star (bias corrected MLE) 0.335

nu hat (MLE) 134.2 nu star (bias corrected) 131.3

Mean (detects) 0.232

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.0064 Mean 0.219

Maximum 6.9 Median 0.076

SD 0.715 CV 3.269

k hat (MLE) 0.664 k star (bias corrected MLE) 0.65

Theta hat (MLE) 0.33 Theta star (bias corrected MLE) 0.336

nu hat (MLE) 134 nu star (bias corrected) 131.4

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (131.40, α) 105.9 Adjusted Chi Square Value (131.40, β) 105.6

95% Gamma Approximate UCL (use when n>=50) 0.271 95% Gamma Adjusted UCL (use when n<50) 0.272

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.221 SD (KM) 0.711

Variance (KM) 0.506 SE of Mean (KM) 0.0712

k hat (KM) 0.0962 k star (KM) 0.1

nu hat (KM) 19.44 nu star (KM) 20.19

theta hat (KM) 2.293 theta star (KM) 2.207

80% gamma percentile (KM) 0.153 90% gamma percentile (KM) 0.587

95% gamma percentile (KM) 1.281 99% gamma percentile (KM) 3.506
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (20.19, α) 10.99 Adjusted Chi Square Value (20.19, β) 10.9

   95% Gamma Approximate KM‐UCL (use when n>=50) 0.405    95% Gamma Adjusted KM‐UCL (use when n<50) 0.409

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.942 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 6.49E‐04 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.142 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0911 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.221 Mean in Log Scale ‐2.373

SD in Original Scale 0.715 SD in Log Scale 1.042

   95% t UCL (assumes normality of ROS data) 0.339    95% Percentile Bootstrap UCL 0.359

   95% BCA Bootstrap UCL 0.446    95% Bootstrap t UCL 0.592

   95% H‐UCL (Log ROS) 0.203

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐2.378 KM Geo Mean 0.0928

KM SD (logged) 1.048    95% Critical H Value (KM‐Log) 2.249

KM Standard Error of Mean (logged) 0.106    95% H‐UCL (KM ‐Log) 0.203

KM SD (logged) 1.048    95% Critical H Value (KM‐Log) 2.249

KM Standard Error of Mean (logged) 0.106

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.22 Mean in Log Scale ‐2.379

SD in Original Scale 0.715 SD in Log Scale 1.047

   95% t UCL (Assumes normality) 0.338    95% H‐Stat UCL 0.203

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.531

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Molybdenum

General Statistics

Total Number of Observations 101 Number of Distinct Observations 49

Number of Detects 63 Number of Non‐Detects 38

Number of Distinct Detects 46 Number of Distinct Non‐Detects 11

Minimum Detect 0.15 Minimum Non‐Detect 0.15

Maximum Detect 6.2 Maximum Non‐Detect 1

Variance Detects 2.077 Percent Non‐Detects 37.62%

Mean Detects 1.287 SD Detects 1.441

Median Detects 0.79 CV Detects 1.12

Skewness Detects 1.957 Kurtosis Detects 3.355

Mean of Logged Detects ‐0.247 SD of Logged Detects 0.993

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.728 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 2.55E‐15 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.254 Lilliefors GOF Test

5% Lilliefors Critical Value 0.111 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.882 KM Standard Error of Mean 0.125

KM SD 1.247    95% KM (BCA) UCL 1.098

   95% KM (t) UCL 1.09    95% KM (Percentile Bootstrap) UCL 1.095

   95% KM (z) UCL 1.088    95% KM Bootstrap t UCL 1.149

90% KM Chebyshev UCL 1.258 95% KM Chebyshev UCL 1.429

97.5% KM Chebyshev UCL 1.665 99% KM Chebyshev UCL 2.13

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 1.662 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.777 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.134 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.115 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 1.138 k star (bias corrected MLE) 1.094

Theta hat (MLE) 1.131 Theta star (bias corrected MLE) 1.177

nu hat (MLE) 143.4 nu star (bias corrected) 137.9

Mean (detects) 1.287

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.83

Maximum 6.2 Median 0.36

SD 1.285 CV 1.548

k hat (MLE) 0.427 k star (bias corrected MLE) 0.421

Theta hat (MLE) 1.945 Theta star (bias corrected MLE) 1.973

nu hat (MLE) 86.23 nu star (bias corrected) 85

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (85.00, α) 64.75 Adjusted Chi Square Value (85.00, β) 64.49

95% Gamma Approximate UCL (use when n>=50) 1.09 95% Gamma Adjusted UCL (use when n<50) 1.094

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.882 SD (KM) 1.247

Variance (KM) 1.556 SE of Mean (KM) 0.125

k hat (KM) 0.5 k star (KM) 0.492

nu hat (KM) 101 nu star (KM) 99.31

theta hat (KM) 1.764 theta star (KM) 1.794

80% gamma percentile (KM) 1.447 90% gamma percentile (KM) 2.394

95% gamma percentile (KM) 3.408 99% gamma percentile (KM) 5.906
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (99.31, α) 77.32 Adjusted Chi Square Value (99.31, β) 77.04

   95% Gamma Approximate KM‐UCL (use when n>=50) 1.133    95% Gamma Adjusted KM‐UCL (use when n<50) 1.137

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Approximate Test Statistic 0.947 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0.0179 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0997 Lilliefors GOF Test

5% Lilliefors Critical Value 0.111 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.862 Mean in Log Scale ‐0.965

SD in Original Scale 1.265 SD in Log Scale 1.293

   95% t UCL (assumes normality of ROS data) 1.071    95% Percentile Bootstrap UCL 1.076

   95% BCA Bootstrap UCL 1.113    95% Bootstrap t UCL 1.12

   95% H‐UCL (Log ROS) 1.213

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐0.789 KM Geo Mean 0.454

KM SD (logged) 1.077    95% Critical H Value (KM‐Log) 2.276

KM Standard Error of Mean (logged) 0.111 95% H‐UCL (KM ‐Log) 1.036

KM SD (logged) 1.077    95% Critical H Value (KM‐Log) 2.276

KM Standard Error of Mean (logged) 0.111

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.886 Mean in Log Scale ‐0.83

SD in Original Scale 1.253 SD in Log Scale 1.173

   95% t UCL (Assumes normality) 1.093    95% H‐Stat UCL 1.145

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

KM H‐UCL 1.036

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Nickel

General Statistics

Total Number of Observations 101 Number of Distinct Observations 56

Number of Missing Observations 0

Minimum 2 Mean 32.98

Maximum 170 Median 24

SD 33.25 Std. Error of Mean 3.308

Coefficient of Variation 1.008 Skewness 2.344

Normal GOF Test

Shapiro Wilk Test Statistic 0.719 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.23 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 38.47    95% Adjusted‐CLT UCL (Chen‐1995) 39.25

   95% Modified‐t UCL (Johnson‐1978) 38.6

Gamma GOF Test

A‐D Test Statistic 1.654 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.771 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.119 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0909 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.47 k star (bias corrected MLE) 1.433

Theta hat (MLE) 22.43 Theta star (bias corrected MLE) 23.02

nu hat (MLE) 297 nu star (bias corrected) 289.5

MLE Mean (bias corrected) 32.98 MLE Sd (bias corrected) 27.55

Approximate Chi Square Value (0.05) 251.1

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 250.5

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 38.03    95% Adjusted Gamma UCL (use when n<50) 38.1

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.98 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.503 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0743 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 0.693 Mean of logged Data 3.119

Maximum of Logged Data 5.136 SD of logged Data 0.873

Assuming Lognormal Distribution

   95% H‐UCL 39.76    90% Chebyshev (MVUE) UCL 42.88

   95% Chebyshev (MVUE) UCL 47.38  97.5% Chebyshev (MVUE) UCL 53.62

   99% Chebyshev (MVUE) UCL 65.89

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 38.42    95% Jackknife UCL 38.47

   95% Standard Bootstrap UCL 38.5    95% Bootstrap‐t UCL 39.44

   95% Hall's Bootstrap UCL 39.47    95% Percentile Bootstrap UCL 38.5

   95% BCA Bootstrap UCL 39.28

   90% Chebyshev(Mean, Sd) UCL 42.91    95% Chebyshev(Mean, Sd) UCL 47.4

 97.5% Chebyshev(Mean, Sd) UCL 53.64    99% Chebyshev(Mean, Sd) UCL 65.9
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% H‐UCL 39.76

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only.

H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H‐statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Selenium

General Statistics

Total Number of Observations 101 Number of Distinct Observations 55

Number of Detects 44 Number of Non‐Detects 57

Number of Distinct Detects 32 Number of Distinct Non‐Detects 27

Minimum Detect 0.3 Minimum Non‐Detect 0.1

Maximum Detect 4 Maximum Non‐Detect 5

Variance Detects 1.228 Percent Non‐Detects 56.44%

Mean Detects 1.525 SD Detects 1.108

Median Detects 1.04 CV Detects 0.727

Skewness Detects 1.068 Kurtosis Detects ‐0.219

Mean of Logged Detects 0.178 SD of Logged Detects 0.707

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.819 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.944 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.24 Lilliefors GOF Test

5% Lilliefors Critical Value 0.132 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.825 KM Standard Error of Mean 0.104

KM SD 0.981    95% KM (BCA) UCL 0.982

   95% KM (t) UCL 0.997    95% KM (Percentile Bootstrap) UCL 1.007

   95% KM (z) UCL 0.996    95% KM Bootstrap t UCL 1.018

90% KM Chebyshev UCL 1.137 95% KM Chebyshev UCL 1.278

97.5% KM Chebyshev UCL 1.474 99% KM Chebyshev UCL 1.86

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 1.354 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.759 Detected Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.181 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.135 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 2.205 k star (bias corrected MLE) 2.07

Theta hat (MLE) 0.692 Theta star (bias corrected MLE) 0.737

nu hat (MLE) 194 nu star (bias corrected) 182.1

Mean (detects) 1.525

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.709

Maximum 4 Median 0.108

SD 1.038 CV 1.463

k hat (MLE) 0.363 k star (bias corrected MLE) 0.358

Theta hat (MLE) 1.956 Theta star (bias corrected MLE) 1.979

nu hat (MLE) 73.25 nu star (bias corrected) 72.41

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (72.41, α) 53.81 Adjusted Chi Square Value (72.41, β) 53.58

95% Gamma Approximate UCL (use when n>=50) 0.954 95% Gamma Adjusted UCL (use when n<50) 0.958

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.825 SD (KM) 0.981

Variance (KM) 0.962 SE of Mean (KM) 0.104

k hat (KM) 0.707 k star (KM) 0.692

nu hat (KM) 142.7 nu star (KM) 139.8

theta hat (KM) 1.167 theta star (KM) 1.191

80% gamma percentile (KM) 1.356 90% gamma percentile (KM) 2.075

95% gamma percentile (KM) 2.818 99% gamma percentile (KM) 4.593
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (139.83, α) 113.5 Adjusted Chi Square Value (139.83, β) 113.2

   95% Gamma Approximate KM‐UCL (use when n>=50) 1.016    95% Gamma Adjusted KM‐UCL (use when n<50) 1.019

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.944 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.138 Lilliefors GOF Test

5% Lilliefors Critical Value 0.132 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.827 Mean in Log Scale ‐0.696

SD in Original Scale 0.962 SD in Log Scale 0.969

   95% t UCL (assumes normality of ROS data) 0.986    95% Percentile Bootstrap UCL 0.992

   95% BCA Bootstrap UCL 1.012    95% Bootstrap t UCL 1.014

   95% H‐UCL (Log ROS) 0.985

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐0.808 KM Geo Mean 0.446

KM SD (logged) 1.124    95% Critical H Value (KM‐Log) 2.321

KM Standard Error of Mean (logged) 0.18    95% H‐UCL (KM ‐Log) 1.088

KM SD (logged) 1.124    95% Critical H Value (KM‐Log) 2.321

KM Standard Error of Mean (logged) 0.18

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.91 Mean in Log Scale ‐0.6

SD in Original Scale 0.993 SD in Log Scale 1.004

   95% t UCL (Assumes normality) 1.074    95% H‐Stat UCL 1.134

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 1.278

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Silver

General Statistics

Total Number of Observations 101 Number of Distinct Observations 30

Number of Detects 25 Number of Non‐Detects 76

Number of Distinct Detects 19 Number of Distinct Non‐Detects 15

Minimum Detect 0.13 Minimum Non‐Detect 0.11

Maximum Detect 2.3 Maximum Non‐Detect 0.89

Variance Detects 0.305 Percent Non‐Detects 75.25%

Mean Detects 0.661 SD Detects 0.552

Median Detects 0.54 CV Detects 0.835

Skewness Detects 1.719 Kurtosis Detects 3.006

Mean of Logged Detects ‐0.707 SD of Logged Detects 0.781

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.801 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.918 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.199 Lilliefors GOF Test

5% Lilliefors Critical Value 0.173 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.255 KM Standard Error of Mean 0.037

KM SD 0.36    95% KM (BCA) UCL 0.326

   95% KM (t) UCL 0.316    95% KM (Percentile Bootstrap) UCL 0.323

   95% KM (z) UCL 0.316    95% KM Bootstrap t UCL 0.34

90% KM Chebyshev UCL 0.366 95% KM Chebyshev UCL 0.416

97.5% KM Chebyshev UCL 0.486 99% KM Chebyshev UCL 0.623

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 0.602 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.758 Detected data appear Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.137 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.177 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 1.855 k star (bias corrected MLE) 1.659

Theta hat (MLE) 0.357 Theta star (bias corrected MLE) 0.399

nu hat (MLE) 92.73 nu star (bias corrected) 82.94

Mean (detects) 0.661

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.175

Maximum 2.3 Median 0.01

SD 0.39 CV 2.228

k hat (MLE) 0.364 k star (bias corrected MLE) 0.359

Theta hat (MLE) 0.482 Theta star (bias corrected MLE) 0.488

nu hat (MLE) 73.43 nu star (bias corrected) 72.59

Adjusted Level of Significance (β) 0.0476

Approximate Chi Square Value (72.59, α) 53.97 Adjusted Chi Square Value (72.59, β) 53.74

95% Gamma Approximate UCL (use when n>=50) 0.236 95% Gamma Adjusted UCL (use when n<50) 0.237

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.255 SD (KM) 0.36

Variance (KM) 0.13 SE of Mean (KM) 0.037

k hat (KM) 0.501 k star (KM) 0.493

nu hat (KM) 101.2 nu star (KM) 99.49

theta hat (KM) 0.509 theta star (KM) 0.518

80% gamma percentile (KM) 0.418 90% gamma percentile (KM) 0.692

95% gamma percentile (KM) 0.985 99% gamma percentile (KM) 1.705
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (99.49, α) 77.48 Adjusted Chi Square Value (99.49, β) 77.2

95% Gamma Approximate KM‐UCL (use when n>=50) 0.327 95% Gamma Adjusted KM‐UCL (use when n<50) 0.329

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.918 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.126 Lilliefors GOF Test

5% Lilliefors Critical Value 0.173 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.21 Mean in Log Scale ‐2.527

SD in Original Scale 0.378 SD in Log Scale 1.339

   95% t UCL (assumes normality of ROS data) 0.272    95% Percentile Bootstrap UCL 0.273

   95% BCA Bootstrap UCL 0.285    95% Bootstrap t UCL 0.29

   95% H‐UCL (Log ROS) 0.275

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐1.796 KM Geo Mean 0.166

KM SD (logged) 0.758    95% Critical H Value (KM‐Log) 2.003

KM Standard Error of Mean (logged) 0.0798    95% H‐UCL (KM ‐Log) 0.257

KM SD (logged) 0.758    95% Critical H Value (KM‐Log) 2.003

KM Standard Error of Mean (logged) 0.0798

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.261 Mean in Log Scale ‐1.876

SD in Original Scale 0.367 SD in Log Scale 0.926

   95% t UCL (Assumes normality) 0.322    95% H‐Stat UCL 0.287

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM Approximate Gamma UCL 0.327 95% GROS Approximate Gamma UCL 0.236

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Thallium

General Statistics

Total Number of Observations 72 Number of Distinct Observations 31

Number of Detects 9 Number of Non‐Detects 63

Number of Distinct Detects 9 Number of Distinct Non‐Detects 27

Minimum Detect 0.45 Minimum Non‐Detect 0.3

Maximum Detect 1.7 Maximum Non‐Detect 5

Variance Detects 0.164 Percent Non‐Detects 87.50%

Mean Detects 0.847 SD Detects 0.405

Median Detects 0.8 CV Detects 0.478

Skewness Detects 1.156 Kurtosis Detects 1.383

Mean of Logged Detects ‐0.26 SD of Logged Detects 0.453

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.878 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.829 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic 0.197 Lilliefors GOF Test

5% Lilliefors Critical Value 0.274 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 0.388 KM Standard Error of Mean 0.0328

KM SD 0.239    95% KM (BCA) UCL 0.473

95% KM (t) UCL 0.442 95% KM (Percentile Bootstrap) UCL 0.454

   95% KM (z) UCL 0.442    95% KM Bootstrap t UCL 0.447

90% KM Chebyshev UCL 0.486 95% KM Chebyshev UCL 0.531

97.5% KM Chebyshev UCL 0.592 99% KM Chebyshev UCL 0.714

Gamma GOF Tests on Detected Observations Only

A‐D Test Statistic 0.365 Anderson‐Darling GOF Test

5% A‐D Critical Value 0.723 Detected data appear Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.21 Kolmogorov‐Smirnov GOF

5% K‐S Critical Value 0.28 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) 5.492 k star (bias corrected MLE) 3.735

Theta hat (MLE) 0.154 Theta star (bias corrected MLE) 0.227

nu hat (MLE) 98.85 nu star (bias corrected) 67.23

Mean (detects) 0.847

Gamma ROS Statistics using Imputed Non‐Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.01 Mean 0.131

Maximum 1.7 Median 0.01

SD 0.313 CV 2.388

k hat (MLE) 0.372 k star (bias corrected MLE) 0.365

Theta hat (MLE) 0.353 Theta star (bias corrected MLE) 0.359

nu hat (MLE) 53.51 nu star (bias corrected) 52.62

Adjusted Level of Significance (β) 0.0467

Approximate Chi Square Value (52.62, α) 36.95 Adjusted Chi Square Value (52.62, β) 36.69

95% Gamma Approximate UCL (use when n>=50) 0.187 95% Gamma Adjusted UCL (use when n<50) 0.188

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.388 SD (KM) 0.239

Variance (KM) 0.0572 SE of Mean (KM) 0.0328

k hat (KM) 2.628 k star (KM) 2.527

nu hat (KM) 378.4 nu star (KM) 363.9

theta hat (KM) 0.148 theta star (KM) 0.153

80% gamma percentile (KM) 0.565 90% gamma percentile (KM) 0.714

95% gamma percentile (KM) 0.856 99% gamma percentile (KM) 1.165
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Gamma Kaplan‐Meier (KM) Statistics

Approximate Chi Square Value (363.93, α) 320.7 Adjusted Chi Square Value (363.93, β) 319.9

   95% Gamma Approximate KM‐UCL (use when n>=50) 0.44    95% Gamma Adjusted KM‐UCL (use when n<50) 0.441

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.928 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.829 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.192 Lilliefors GOF Test

5% Lilliefors Critical Value 0.274 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects

Mean in Original Scale 0.246 Mean in Log Scale ‐1.75

SD in Original Scale 0.278 SD in Log Scale 0.756

   95% t UCL (assumes normality of ROS data) 0.3    95% Percentile Bootstrap UCL 0.305

   95% BCA Bootstrap UCL 0.316    95% Bootstrap t UCL 0.323

   95% H‐UCL (Log ROS) 0.278

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) ‐1.044 KM Geo Mean 0.352

KM SD (logged) 0.374    95% Critical H Value (KM‐Log) 1.781

KM Standard Error of Mean (logged) 0.0538    95% H‐UCL (KM ‐Log) 0.409

KM SD (logged) 0.374    95% Critical H Value (KM‐Log) 1.781

KM Standard Error of Mean (logged) 0.0538

DL/2 Statistics

DL/2 Normal DL/2 Log‐Transformed

Mean in Original Scale 0.541 Mean in Log Scale ‐1.008

SD in Original Scale 0.65 SD in Log Scale 0.771

   95% t UCL (Assumes normality) 0.669    95% H‐Stat UCL 0.593

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL 0.442

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Vanadium

General Statistics

Total Number of Observations 101 Number of Distinct Observations 64

Number of Missing Observations 0

Minimum 4.4 Mean 62.72

Maximum 280 Median 58

SD 39.32 Std. Error of Mean 3.912

Coefficient of Variation 0.627 Skewness 2.248

Normal GOF Test

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 7.44E‐15 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.12 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 69.22    95% Adjusted‐CLT UCL (Chen‐1995) 70.09

   95% Modified‐t UCL (Johnson‐1978) 69.36

Gamma GOF Test

A‐D Test Statistic 0.615 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.759 Detected data appear Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.0673 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0899 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.911 k star (bias corrected MLE) 2.831

Theta hat (MLE) 21.55 Theta star (bias corrected MLE) 22.16

nu hat (MLE) 588 nu star (bias corrected) 571.9

MLE Mean (bias corrected) 62.72 MLE Sd (bias corrected) 37.28

Approximate Chi Square Value (0.05) 517.4

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 516.7

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50) 69.33    95% Adjusted Gamma UCL (use when n<50) 69.43

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 0.00133 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.0963 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 1.482 Mean of logged Data 3.957

Maximum of Logged Data 5.635 SD of logged Data 0.649

Assuming Lognormal Distribution

   95% H‐UCL 73.14    90% Chebyshev (MVUE) UCL 78.01

   95% Chebyshev (MVUE) UCL 84.17  97.5% Chebyshev (MVUE) UCL 92.72

   99% Chebyshev (MVUE) UCL 109.5

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL 69.16    95% Jackknife UCL 69.22

   95% Standard Bootstrap UCL 69.11    95% Bootstrap‐t UCL 70.52

   95% Hall's Bootstrap UCL 70.94    95% Percentile Bootstrap UCL 69.31

   95% BCA Bootstrap UCL 70.27

   90% Chebyshev(Mean, Sd) UCL 74.46    95% Chebyshev(Mean, Sd) UCL 79.78

 97.5% Chebyshev(Mean, Sd) UCL 87.15    99% Chebyshev(Mean, Sd) UCL 101.6
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Approximate Gamma UCL 69.33

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Zinc

General Statistics

Total Number of Observations 101 Number of Distinct Observations 62

Number of Missing Observations 0

Minimum 29 Mean 147.9

Maximum 1300 Median 76

SD 200.3 Std. Error of Mean 19.93

Coefficient of Variation 1.355 Skewness 3.419

Normal GOF Test

Shapiro Wilk Test Statistic 0.579 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.298 Lilliefors GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's‐t UCL 181    95% Adjusted‐CLT UCL (Chen‐1995) 187.9

   95% Modified‐t UCL (Johnson‐1978) 182.1

Gamma GOF Test

A‐D Test Statistic 6.432 Anderson‐Darling Gamma GOF Test

5% A‐D Critical Value 0.777 Data Not Gamma Distributed at 5% Significance Level

K‐S Test Statistic 0.198 Kolmogorov‐Smirnov Gamma GOF Test

5% K‐S Critical Value 0.0914 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.225 k star (bias corrected MLE) 1.195

Theta hat (MLE) 120.7 Theta star (bias corrected MLE) 123.7

nu hat (MLE) 247.5 nu star (bias corrected) 241.5

MLE Mean (bias corrected) 147.9 MLE Sd (bias corrected) 135.2

Approximate Chi Square Value (0.05) 206.5

Adjusted Level of Significance 0.0476 Adjusted Chi Square Value 206

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 172.9    95% Adjusted Gamma UCL (use when n<50) 173.3

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value 6.46E‐09 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.116 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.0884 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 3.367 Mean of logged Data 4.536

Maximum of Logged Data 7.17 SD of logged Data 0.851

Assuming Lognormal Distribution

   95% H‐UCL 159.9    90% Chebyshev (MVUE) UCL 172.3

   95% Chebyshev (MVUE) UCL 190  97.5% Chebyshev (MVUE) UCL 214.5

   99% Chebyshev (MVUE) UCL 262.6

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL 180.7    95% Jackknife UCL 181

   95% Standard Bootstrap UCL 180.8    95% Bootstrap‐t UCL 193.3

   95% Hall's Bootstrap UCL 193.6    95% Percentile Bootstrap UCL 184

   95% BCA Bootstrap UCL 187.2

   90% Chebyshev(Mean, Sd) UCL 207.7    95% Chebyshev(Mean, Sd) UCL 234.8

 97.5% Chebyshev(Mean, Sd) UCL 272.4    99% Chebyshev(Mean, Sd) UCL 346.2
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APPENDIX B‐1A2

Metals in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ milligrams per kilogram (mg/kg)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 234.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

4,4'‐DDD

General Statistics
Total Number of Observations 112 Number of Distinct Observations 28
Number of Detects 23 Number of Non‐Detects 89
Number of Distinct Detects 22 Number of Distinct Non‐Detects 8
Minimum Detect 0.62 Minimum Non‐Detect 0.58
Maximum Detect 120 Maximum Non‐Detect 3
Variance Detects 619.8 Percent Non‐Detects 79.46%
Mean Detects 10.94 SD Detects 24.9
Median Detects 3.9 CV Detects 2.276
Skewness Detects 4.195 Kurtosis Detects 18.6
Mean of Logged Detects 1.457 SD of Logged Detects 1.183

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.406 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.357 Lilliefors GOF Test
5% Lilliefors Critical Value 0.18 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 2.715 KM Standard Error of Mean 1.14
KM SD 11.8    95% KM (BCA) UCL 4.771
   95% KM (t) UCL 4.606    95% KM (Percentile Bootstrap) UCL 4.87
   95% KM (z) UCL 4.59    95% KM Bootstrap t UCL 10.37
90% KM Chebyshev UCL 6.135 95% KM Chebyshev UCL 7.685
97.5% KM Chebyshev UCL 9.835 99% KM Chebyshev UCL 14.06

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.969 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.791 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.242 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.19 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.653 k star (bias corrected MLE) 0.597
Theta hat (MLE) 16.76 Theta star (bias corrected MLE) 18.34
nu hat (MLE) 30.03 nu star (bias corrected) 27.44
Mean (detects) 10.94

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 2.255
Maximum 120 Median 0.01
SD 11.94 CV 5.295
k hat (MLE) 0.179 k star (bias corrected MLE) 0.18
Theta hat (MLE) 12.57 Theta star (bias corrected MLE) 12.49
nu hat (MLE) 40.17 nu star (bias corrected) 40.43
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (40.43, α) 26.86 Adjusted Chi Square Value (40.43, β) 26.72
95% Gamma Approximate UCL (use when n>=50) 3.394 95% Gamma Adjusted UCL (use when n<50) 3.412

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 2.715 SD (KM) 11.8
Variance (KM) 139.2 SE of Mean (KM) 1.14
k hat (KM) 0.0529 k star (KM) 0.0575
nu hat (KM) 11.86 nu star (KM) 12.87
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 51.29 theta star (KM) 47.24
80% gamma percentile (KM) 0.579 90% gamma percentile (KM) 4.886
95% gamma percentile (KM) 15.06 99% gamma percentile (KM) 55.79

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (12.87, α) 5.808 Adjusted Chi Square Value (12.87, β) 5.746
   95% Gamma Approximate KM‐UCL (use when n>=50) 6.018    95% Gamma Adjusted KM‐UCL (use when n<50) 6.083

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.938 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.152 Lilliefors GOF Test
5% Lilliefors Critical Value 0.18 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 2.357 Mean in Log Scale ‐2.151
SD in Original Scale 11.92 SD in Log Scale 2.476
   95% t UCL (assumes normality of ROS data) 4.225    95% Percentile Bootstrap UCL 4.421
   95% BCA Bootstrap UCL 5.793    95% Bootstrap t UCL 9.882
   95% H‐UCL (Log ROS) 6.271

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.125 KM Geo Mean 0.882
KM SD (logged) 0.964    95% Critical H Value (KM‐Log) 2.183
KM Standard Error of Mean (logged) 0.0935 95% H‐UCL (KM ‐Log) 1.714
KM SD (logged) 0.964    95% Critical H Value (KM‐Log) 2.183
KM Standard Error of Mean (logged) 0.0935

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 2.625 Mean in Log Scale ‐0.381
SD in Original Scale 11.87 SD in Log Scale 1.153
   95% t UCL (Assumes normality) 4.486    95% H‐Stat UCL 1.718
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 1.714

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

4,4'‐DDE

General Statistics
Total Number of Observations 112 Number of Distinct Observations 38
Number of Detects 36 Number of Non‐Detects 76
Number of Distinct Detects 30 Number of Distinct Non‐Detects 10
Minimum Detect 0.44 Minimum Non‐Detect 0.4
Maximum Detect 280 Maximum Non‐Detect 2.1
Variance Detects 2373 Percent Non‐Detects 67.86%
Mean Detects 15.54 SD Detects 48.71
Median Detects 2.7 CV Detects 3.134
Skewness Detects 4.964 Kurtosis Detects 26.43
Mean of Logged Detects 1.204 SD of Logged Detects 1.426

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.333 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.397 Lilliefors GOF Test
5% Lilliefors Critical Value 0.145 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 5.289 KM Standard Error of Mean 2.696
KM SD 28.13    95% KM (BCA) UCL 9.832
   95% KM (t) UCL 9.761    95% KM (Percentile Bootstrap) UCL 10.13
   95% KM (z) UCL 9.723    95% KM Bootstrap t UCL 30.41
90% KM Chebyshev UCL 13.38 95% KM Chebyshev UCL 17.04
97.5% KM Chebyshev UCL 22.12 99% KM Chebyshev UCL 32.11

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 4.514 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.829 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.315 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.157 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.423 k star (bias corrected MLE) 0.407
Theta hat (MLE) 36.7 Theta star (bias corrected MLE) 38.22
nu hat (MLE) 30.49 nu star (bias corrected) 29.28
Mean (detects) 15.54

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 5.003
Maximum 280 Median 0.01
SD 28.31 CV 5.658
k hat (MLE) 0.173 k star (bias corrected MLE) 0.174
Theta hat (MLE) 28.91 Theta star (bias corrected MLE) 28.69
nu hat (MLE) 38.77 nu star (bias corrected) 39.06
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (39.06, α) 25.74 Adjusted Chi Square Value (39.06, β) 25.6
95% Gamma Approximate UCL (use when n>=50) 7.59 95% Gamma Adjusted UCL (use when n<50) 7.632

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 5.289 SD (KM) 28.13
Variance (KM) 791.3 SE of Mean (KM) 2.696
k hat (KM) 0.0354 k star (KM) 0.0404
nu hat (KM) 7.92 nu star (KM) 9.041
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 149.6 theta star (KM) 131
80% gamma percentile (KM) 0.303 90% gamma percentile (KM) 5.829
95% gamma percentile (KM) 25.51 99% gamma percentile (KM) 124.6

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (9.04, α) 3.352 Adjusted Chi Square Value (9.04, β) 3.307
   95% Gamma Approximate KM‐UCL (use when n>=50) 14.27    95% Gamma Adjusted KM‐UCL (use when n<50) 14.46

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.892 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.171 Lilliefors GOF Test
5% Lilliefors Critical Value 0.145 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 5.079 Mean in Log Scale ‐1.69
SD in Original Scale 28.29 SD in Log Scale 2.525
   95% t UCL (assumes normality of ROS data) 9.513    95% Percentile Bootstrap UCL 9.783
   95% BCA Bootstrap UCL 13.55    95% Bootstrap t UCL 32.66
   95% H‐UCL (Log ROS) 11.6

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.201 KM Geo Mean 0.818
KM SD (logged) 1.264    95% Critical H Value (KM‐Log) 2.476
KM Standard Error of Mean (logged) 0.122    95% H‐UCL (KM ‐Log) 2.447
KM SD (logged) 1.264    95% Critical H Value (KM‐Log) 2.476
KM Standard Error of Mean (logged) 0.122

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 5.271 Mean in Log Scale ‐0.356
SD in Original Scale 28.26 SD in Log Scale 1.434
   95% t UCL (Assumes normality) 9.7    95% H‐Stat UCL 2.809
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 17.04

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

4,4'‐DDT

General Statistics
Total Number of Observations 112 Number of Distinct Observations 42
Number of Detects 36 Number of Non‐Detects 76
Number of Distinct Detects 33 Number of Distinct Non‐Detects 10
Minimum Detect 1.2 Minimum Non‐Detect 0.39
Maximum Detect 220 Maximum Non‐Detect 2
Variance Detects 1451 Percent Non‐Detects 67.86%
Mean Detects 20.28 SD Detects 38.09
Median Detects 9.8 CV Detects 1.878
Skewness Detects 4.49 Kurtosis Detects 22.69
Mean of Logged Detects 2.233 SD of Logged Detects 1.202

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.474 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.308 Lilliefors GOF Test
5% Lilliefors Critical Value 0.145 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 6.792 KM Standard Error of Mean 2.226
KM SD 23.23    95% KM (BCA) UCL 11.03
   95% KM (t) UCL 10.48    95% KM (Percentile Bootstrap) UCL 10.76
   95% KM (z) UCL 10.45    95% KM Bootstrap t UCL 15.04
90% KM Chebyshev UCL 13.47 95% KM Chebyshev UCL 16.5
97.5% KM Chebyshev UCL 20.69 99% KM Chebyshev UCL 28.94

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.139 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.787 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.156 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.153 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.769 k star (bias corrected MLE) 0.723
Theta hat (MLE) 26.38 Theta star (bias corrected MLE) 28.05
nu hat (MLE) 55.34 nu star (bias corrected) 52.07
Mean (detects) 20.28

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 6.526
Maximum 220 Median 0.01
SD 23.41 CV 3.587
k hat (MLE) 0.175 k star (bias corrected MLE) 0.177
Theta hat (MLE) 37.22 Theta star (bias corrected MLE) 36.95
nu hat (MLE) 39.28 nu star (bias corrected) 39.56
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (39.56, α) 26.15 Adjusted Chi Square Value (39.56, β) 26.01
95% Gamma Approximate UCL (use when n>=50) 9.872 95% Gamma Adjusted UCL (use when n<50) 9.925

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 6.792 SD (KM) 23.23
Variance (KM) 539.6 SE of Mean (KM) 2.226
k hat (KM) 0.0855 k star (KM) 0.0892
nu hat (KM) 19.15 nu star (KM) 19.97
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 79.44 theta star (KM) 76.18
80% gamma percentile (KM) 3.937 90% gamma percentile (KM) 17.14
95% gamma percentile (KM) 39.58 99% gamma percentile (KM) 114.2

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (19.97, α) 10.83 Adjusted Chi Square Value (19.97, β) 10.74
   95% Gamma Approximate KM‐UCL (use when n>=50) 12.53    95% Gamma Adjusted KM‐UCL (use when n<50) 12.63

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.976 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.059 Lilliefors GOF Test
5% Lilliefors Critical Value 0.145 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 6.799 Mean in Log Scale ‐0.364
SD in Original Scale 23.33 SD in Log Scale 2.231
   95% t UCL (assumes normality of ROS data) 10.46    95% Percentile Bootstrap UCL 10.73
   95% BCA Bootstrap UCL 13.18    95% Bootstrap t UCL 14.76
   95% H‐UCL (Log ROS) 17.95

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.0904 KM Geo Mean 1.095
KM SD (logged) 1.625    95% Critical H Value (KM‐Log) 2.872
KM Standard Error of Mean (logged) 0.156 95% H‐UCL (KM ‐Log) 6.386
KM SD (logged) 1.625    95% Critical H Value (KM‐Log) 2.872
KM Standard Error of Mean (logged) 0.156

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 6.771 Mean in Log Scale ‐0.0846
SD in Original Scale 23.34 SD in Log Scale 1.806
   95% t UCL (Assumes normality) 10.43    95% H‐Stat UCL 7.969
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 6.386

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 6 of 36 Geosyntec Consultants



APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Aldrin

General Statistics
Total Number of Observations 112 Number of Distinct Observations 13
Number of Detects D 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 13

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable D was not processed!

alpha‐BHC

General Statistics
Total Number of Observations 112 Number of Distinct Observations 9
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 9

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable E was not processed!

alpha‐Chlordane

General Statistics
Total Number of Observations 111 Number of Distinct Observations 23
Number of Detects 15 Number of Non‐Detects 96
Number of Distinct Detects 13 Number of Distinct Non‐Detects 10
Minimum Detect 0.57 Minimum Non‐Detect 0.38
Maximum Detect 61 Maximum Non‐Detect 2
Variance Detects 237.1 Percent Non‐Detects 86.49%
Mean Detects 6.848 SD Detects 15.4
Median Detects 2.1 CV Detects 2.248
Skewness Detects 3.547 Kurtosis Detects 13.07
Mean of Logged Detects 0.845 SD of Logged Detects 1.275

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.438 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.396 Lilliefors GOF Test
5% Lilliefors Critical Value 0.22 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.269 KM Standard Error of Mean 0.579
KM SD 5.897    95% KM (BCA) UCL 2.295
   95% KM (t) UCL 2.23    95% KM (Percentile Bootstrap) UCL 2.274
   95% KM (z) UCL 2.222    95% KM Bootstrap t UCL 8.801
90% KM Chebyshev UCL 3.007 95% KM Chebyshev UCL 3.794
97.5% KM Chebyshev UCL 4.887 99% KM Chebyshev UCL 7.034

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.765 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.788 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.328 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.233 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Gamma Statistics on Detected Data Only
k hat (MLE) 0.576 k star (bias corrected MLE) 0.505
Theta hat (MLE) 11.89 Theta star (bias corrected MLE) 13.55
nu hat (MLE) 17.28 nu star (bias corrected) 15.16
Mean (detects) 6.848

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.934
Maximum 61 Median 0.01
SD 5.974 CV 6.396
k hat (MLE) 0.194 k star (bias corrected MLE) 0.195
Theta hat (MLE) 4.803 Theta star (bias corrected MLE) 4.784
nu hat (MLE) 43.18 nu star (bias corrected) 43.34
Adjusted Level of Significance (β) 0.0478
Approximate Chi Square Value (43.34, α) 29.25 Adjusted Chi Square Value (43.34, β) 29.09
95% Gamma Approximate UCL (use when n>=50) 1.384 95% Gamma Adjusted UCL (use when n<50) 1.391

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.269 SD (KM) 5.897
Variance (KM) 34.78 SE of Mean (KM) 0.579
k hat (KM) 0.0463 k star (KM) 0.051
nu hat (KM) 10.27 nu star (KM) 11.33
theta hat (KM) 27.41 theta star (KM) 24.86
80% gamma percentile (KM) 0.185 90% gamma percentile (KM) 1.988
95% gamma percentile (KM) 6.796 99% gamma percentile (KM) 27.37

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (11.33, α) 4.789 Adjusted Chi Square Value (11.33, β) 4.733
   95% Gamma Approximate KM‐UCL (use when n>=50) 3.001    95% Gamma Adjusted KM‐UCL (use when n<50) 3.037

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.864 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.224 Lilliefors GOF Test
5% Lilliefors Critical Value 0.22 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.974 Mean in Log Scale ‐3.749
SD in Original Scale 5.969 SD in Log Scale 2.709
   95% t UCL (assumes normality of ROS data) 1.914    95% Percentile Bootstrap UCL 2.076
   95% BCA Bootstrap UCL 2.849    95% Bootstrap t UCL 4.876
   95% H‐UCL (Log ROS) 2.747

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.7 KM Geo Mean 0.497
KM SD (logged) 0.774    95% Critical H Value (KM‐Log) 2.022
KM Standard Error of Mean (logged) 0.0777    95% H‐UCL (KM ‐Log) 0.778
KM SD (logged) 0.774    95% Critical H Value (KM‐Log) 2.022
KM Standard Error of Mean (logged) 0.0777

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.305 Mean in Log Scale ‐0.843
SD in Original Scale 5.927 SD in Log Scale 1.051
   95% t UCL (Assumes normality) 2.238    95% H‐Stat UCL 0.937
DL/2 is not a recommended method, provided for comparisons and historical reasons
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 3.794

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

beta‐BHC

General Statistics
Total Number of Observations 112 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable G was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Chlordane

General Statistics
Total Number of Observations 112 Number of Distinct Observations 23
Number of Detects 8 Number of Non‐Detects 104
Number of Distinct Detects 7 Number of Distinct Non‐Detects 17
Minimum Detect 9.7 Minimum Non‐Detect 2.8
Maximum Detect 340 Maximum Non‐Detect 16
Variance Detects 12083 Percent Non‐Detects 92.86%
Mean Detects 96.71 SD Detects 109.9
Median Detects 42 CV Detects 1.137
Skewness Detects 1.892 Kurtosis Detects 3.612
Mean of Logged Detects 4.057 SD of Logged Detects 1.102

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.757 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.303 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 9.524 KM Standard Error of Mean 3.698
KM SD 36.61    95% KM (BCA) UCL 16.38
   95% KM (t) UCL 15.66    95% KM (Percentile Bootstrap) UCL 15.61
   95% KM (z) UCL 15.61    95% KM Bootstrap t UCL 24.64
90% KM Chebyshev UCL 20.62 95% KM Chebyshev UCL 25.64
97.5% KM Chebyshev UCL 32.62 99% KM Chebyshev UCL 46.32

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.438 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.734 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.266 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.301 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.108 k star (bias corrected MLE) 0.776
Theta hat (MLE) 87.31 Theta star (bias corrected MLE) 124.7
nu hat (MLE) 17.72 nu star (bias corrected) 12.41
Mean (detects) 96.71

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 6.917
Maximum 340 Median 0.01
SD 37.25 CV 5.385
k hat (MLE) 0.132 k star (bias corrected MLE) 0.135
Theta hat (MLE) 52.33 Theta star (bias corrected MLE) 51.4
nu hat (MLE) 29.61 nu star (bias corrected) 30.15
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (30.15, α) 18.61 Adjusted Chi Square Value (30.15, β) 18.49
95% Gamma Approximate UCL (use when n>=50) 11.21 95% Gamma Adjusted UCL (use when n<50) 11.28

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 9.524 SD (KM) 36.61
Variance (KM) 1340 SE of Mean (KM) 3.698
k hat (KM) 0.0677 k star (KM) 0.0718
nu hat (KM) 15.16 nu star (KM) 16.09
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 140.7 theta star (KM) 132.6
80% gamma percentile (KM) 3.619 90% gamma percentile (KM) 20.96
95% gamma percentile (KM) 54.94 99% gamma percentile (KM) 177.4

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (16.09, α) 8.026 Adjusted Chi Square Value (16.09, β) 7.952
95% Gamma Approximate KM‐UCL (use when n>=50) 19.09 95% Gamma Adjusted KM‐UCL (use when n<50) 19.27

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.951 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.207 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 7.363 Mean in Log Scale ‐2.353
SD in Original Scale 37.18 SD in Log Scale 2.974
   95% t UCL (assumes normality of ROS data) 13.19    95% Percentile Bootstrap UCL 13.45
   95% BCA Bootstrap UCL 16.9    95% Bootstrap t UCL 22.39
   95% H‐UCL (Log ROS) 28.77

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.249 KM Geo Mean 3.486
KM SD (logged) 0.828    95% Critical H Value (KM‐Log) 2.066
KM Standard Error of Mean (logged) 0.084    95% H‐UCL (KM ‐Log) 5.779
KM SD (logged) 0.828    95% Critical H Value (KM‐Log) 2.066
KM Standard Error of Mean (logged) 0.084

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 9.329 Mean in Log Scale 1.034
SD in Original Scale 36.84 SD in Log Scale 1.026
   95% t UCL (Assumes normality) 15.1    95% H‐Stat UCL 5.918
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 19.09

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

delta‐BHC

General Statistics
Total Number of Observations 112 Number of Distinct Observations 12
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 12

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable I was not processed!

Page 13 of 36 Geosyntec Consultants



APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Dieldrin

General Statistics
Total Number of Observations 112 Number of Distinct Observations 21
Number of Detects 13 Number of Non‐Detects 99
Number of Distinct Detects 13 Number of Distinct Non‐Detects 9
Minimum Detect 1 Minimum Non‐Detect 0.56
Maximum Detect 28 Maximum Non‐Detect 2.9
Variance Detects 94.86 Percent Non‐Detects 88.39%
Mean Detects 9.085 SD Detects 9.74
Median Detects 4.4 CV Detects 1.072
Skewness Detects 1.151 Kurtosis Detects ‐0.302
Mean of Logged Detects 1.641 SD of Logged Detects 1.13

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.774 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.866 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.293 Lilliefors GOF Test
5% Lilliefors Critical Value 0.234 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.552 KM Standard Error of Mean 0.413
KM SD 4.197    95% KM (BCA) UCL 2.243
   95% KM (t) UCL 2.237    95% KM (Percentile Bootstrap) UCL 2.291
   95% KM (z) UCL 2.231    95% KM Bootstrap t UCL 2.59
90% KM Chebyshev UCL 2.791 95% KM Chebyshev UCL 3.352
97.5% KM Chebyshev UCL 4.13 99% KM Chebyshev UCL 5.66

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.616 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.757 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.202 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.243 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.018 k star (bias corrected MLE) 0.835
Theta hat (MLE) 8.922 Theta star (bias corrected MLE) 10.89
nu hat (MLE) 26.47 nu star (bias corrected) 21.7
Mean (detects) 9.085

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 1.063
Maximum 28 Median 0.01
SD 4.334 CV 4.076
k hat (MLE) 0.188 k star (bias corrected MLE) 0.189
Theta hat (MLE) 5.643 Theta star (bias corrected MLE) 5.616
nu hat (MLE) 42.21 nu star (bias corrected) 42.41
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (42.41, α) 28.48 Adjusted Chi Square Value (42.41, β) 28.33
95% Gamma Approximate UCL (use when n>=50) 1.583 95% Gamma Adjusted UCL (use when n<50) 1.592

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.552 SD (KM) 4.197
Variance (KM) 17.62 SE of Mean (KM) 0.413
k hat (KM) 0.137 k star (KM) 0.139
nu hat (KM) 30.64 nu star (KM) 31.15
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 11.35 theta star (KM) 11.16
80% gamma percentile (KM) 1.582 90% gamma percentile (KM) 4.547
95% gamma percentile (KM) 8.663 99% gamma percentile (KM) 20.8

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (31.15, α) 19.4 Adjusted Chi Square Value (31.15, β) 19.28
95% Gamma Approximate KM‐UCL (use when n>=50) 2.492 95% Gamma Adjusted KM‐UCL (use when n<50) 2.508

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.931 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.866 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.134 Lilliefors GOF Test
5% Lilliefors Critical Value 0.234 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.14 Mean in Log Scale ‐3.325
SD in Original Scale 4.318 SD in Log Scale 2.754
   95% t UCL (assumes normality of ROS data) 1.817    95% Percentile Bootstrap UCL 1.861
   95% BCA Bootstrap UCL 2.027    95% Bootstrap t UCL 2.244
   95% H‐UCL (Log ROS) 4.885

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.319 KM Geo Mean 0.727
KM SD (logged) 0.802    95% Critical H Value (KM‐Log) 2.045
KM Standard Error of Mean (logged) 0.0791    95% H‐UCL (KM ‐Log) 1.172
KM SD (logged) 0.802    95% Critical H Value (KM‐Log) 2.045
KM Standard Error of Mean (logged) 0.0791

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.451 Mean in Log Scale ‐0.621
SD in Original Scale 4.246 SD in Log Scale 1.002
   95% t UCL (Assumes normality) 2.117    95% H‐Stat UCL 1.097
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 2.492

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 15 of 36 Geosyntec Consultants



APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endosulfan I

General Statistics
Total Number of Observations 112 Number of Distinct Observations 9
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 9

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable K was not processed!

Endosulfan II

General Statistics
Total Number of Observations 112 Number of Distinct Observations 13
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 13

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable L was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endosulfan sulfate

General Statistics
Total Number of Observations 112 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable M was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endrin

General Statistics
Total Number of Observations 112 Number of Distinct Observations 17
Number of Detects 4 Number of Non‐Detects 108
Number of Distinct Detects 4 Number of Distinct Non‐Detects 13
Minimum Detect 2.8 Minimum Non‐Detect 0.43
Maximum Detect 30 Maximum Non‐Detect 2.3
Variance Detects 158.2 Percent Non‐Detects 96.43%
Mean Detects 17.7 SD Detects 12.58
Median Detects 19 CV Detects 0.711
Skewness Detects ‐0.355 Kurtosis Detects ‐3.118
Mean of Logged Detects 2.543 SD of Logged Detects 1.087

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.933 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.245 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.047 KM Standard Error of Mean 0.416
KM SD 3.809    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 1.736 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 1.73    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 2.294 95% KM Chebyshev UCL 2.858
97.5% KM Chebyshev UCL 3.642 99% KM Chebyshev UCL 5.182

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.354 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.662 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.283 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.399 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.662 k star (bias corrected MLE) 0.582
Theta hat (MLE) 10.65 Theta star (bias corrected MLE) 30.41
nu hat (MLE) 13.29 nu star (bias corrected) 4.657
Mean (detects) 17.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.642
Maximum 30 Median 0.01
SD 3.892 CV 6.065
k hat (MLE) 0.19 k star (bias corrected MLE) 0.191
Theta hat (MLE) 3.379 Theta star (bias corrected MLE) 3.364
nu hat (MLE) 42.54 nu star (bias corrected) 42.73
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (42.73, α) 28.75 Adjusted Chi Square Value (42.73, β) 28.6
95% Gamma Approximate UCL (use when n>=50) 0.954 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.047 SD (KM) 3.809
Variance (KM) 14.51 SE of Mean (KM) 0.416
k hat (KM) 0.0755 k star (KM) 0.0794
nu hat (KM) 16.92 nu star (KM) 17.8
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 13.86 theta star (KM) 13.18
80% gamma percentile (KM) 0.492 90% gamma percentile (KM) 2.471
95% gamma percentile (KM) 6.085 99% gamma percentile (KM) 18.6

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (17.80, α) 9.244 Adjusted Chi Square Value (17.80, β) 9.164
   95% Gamma Approximate KM‐UCL (use when n>=50) 2.015    95% Gamma Adjusted KM‐UCL (use when n<50) 2.033

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.874 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.245 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.685 Mean in Log Scale ‐5.906
SD in Original Scale 3.889 SD in Log Scale 3.487
   95% t UCL (assumes normality of ROS data) 1.295    95% Percentile Bootstrap UCL 1.384
   95% BCA Bootstrap UCL 1.666    95% Bootstrap t UCL 2.509
   95% H‐UCL (Log ROS) 6.783

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.723 KM Geo Mean 0.485
KM SD (logged) 0.653    95% Critical H Value (KM‐Log) 1.933
KM Standard Error of Mean (logged) 0.0713    95% H‐UCL (KM ‐Log) 0.677
KM SD (logged) 0.653    95% Critical H Value (KM‐Log) 1.933
KM Standard Error of Mean (logged) 0.0713

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.013 Mean in Log Scale ‐0.963
SD in Original Scale 3.839 SD in Log Scale 0.885
   95% t UCL (Assumes normality) 1.615    95% H‐Stat UCL 0.674
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 1.736

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endrin aldehyde

General Statistics
Total Number of Observations 112 Number of Distinct Observations 11
Number of Detects 1 Number of Non‐Detects 111
Number of Distinct Detects 1 Number of Distinct Non‐Detects 10

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable O was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endrin ketone

General Statistics
Total Number of Observations 112 Number of Distinct Observations 10
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 10

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable P was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

gamma‐BHC (Lindane)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 10
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 10

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Q was not processed!

gamma‐Chlordane

General Statistics
Total Number of Observations 112 Number of Distinct Observations 23
Number of Detects 12 Number of Non‐Detects 100
Number of Distinct Detects 12 Number of Distinct Non‐Detects 13
Minimum Detect 0.82 Minimum Non‐Detect 0.43
Maximum Detect 51 Maximum Non‐Detect 2.3
Variance Detects 198.9 Percent Non‐Detects 89.29%
Mean Detects 7.793 SD Detects 14.1
Median Detects 2.75 CV Detects 1.81
Skewness Detects 3.073 Kurtosis Detects 9.893
Mean of Logged Detects 1.218 SD of Logged Detects 1.205

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.522 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.37 Lilliefors GOF Test
5% Lilliefors Critical Value 0.243 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.224 KM Standard Error of Mean 0.491
KM SD 4.971    95% KM (BCA) UCL 2.291
   95% KM (t) UCL 2.038    95% KM (Percentile Bootstrap) UCL 2.122
   95% KM (z) UCL 2.031    95% KM Bootstrap t UCL 5.526
90% KM Chebyshev UCL 2.696 95% KM Chebyshev UCL 3.363
97.5% KM Chebyshev UCL 4.288 99% KM Chebyshev UCL 6.106

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.116 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.768 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.324 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.255 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.721 k star (bias corrected MLE) 0.596
Theta hat (MLE) 10.81 Theta star (bias corrected MLE) 13.07
nu hat (MLE) 17.3 nu star (bias corrected) 14.31
Mean (detects) 7.793

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.844
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Maximum 51 Median 0.01
SD 5.055 CV 5.99
k hat (MLE) 0.194 k star (bias corrected MLE) 0.195
Theta hat (MLE) 4.35 Theta star (bias corrected MLE) 4.333
nu hat (MLE) 43.45 nu star (bias corrected) 43.62
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (43.62, α) 29.48 Adjusted Chi Square Value (43.62, β) 29.33
95% Gamma Approximate UCL (use when n>=50) 1.249 95% Gamma Adjusted UCL (use when n<50) 1.255

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.224 SD (KM) 4.971
Variance (KM) 24.71 SE of Mean (KM) 0.491
k hat (KM) 0.0606 k star (KM) 0.065
nu hat (KM) 13.58 nu star (KM) 14.55
theta hat (KM) 20.19 theta star (KM) 18.84
80% gamma percentile (KM) 0.366 90% gamma percentile (KM) 2.482
95% gamma percentile (KM) 6.967 99% gamma percentile (KM) 23.85

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (14.55, α) 6.951 Adjusted Chi Square Value (14.55, β) 6.882
   95% Gamma Approximate KM‐UCL (use when n>=50) 2.563    95% Gamma Adjusted KM‐UCL (use when n<50) 2.588

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.894 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.239 Lilliefors GOF Test
5% Lilliefors Critical Value 0.243 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.88 Mean in Log Scale ‐4.246
SD in Original Scale 5.05 SD in Log Scale 2.943
   95% t UCL (assumes normality of ROS data) 1.672    95% Percentile Bootstrap UCL 1.782
   95% BCA Bootstrap UCL 2.366    95% Bootstrap t UCL 3.993
   95% H‐UCL (Log ROS) 3.855

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.615 KM Geo Mean 0.541
KM SD (logged) 0.743    95% Critical H Value (KM‐Log) 1.999
KM Standard Error of Mean (logged) 0.0739 95% H‐UCL (KM ‐Log) 0.82
KM SD (logged) 0.743    95% Critical H Value (KM‐Log) 1.999
KM Standard Error of Mean (logged) 0.0739

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.184 Mean in Log Scale ‐0.855
SD in Original Scale 5.005 SD in Log Scale 0.966
   95% t UCL (Assumes normality) 1.968    95% H‐Stat UCL 0.828
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 0.82

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Heptachlor

General Statistics
Total Number of Observations 112 Number of Distinct Observations 14
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 14

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable S was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Heptachlor epoxide

General Statistics
Total Number of Observations 112 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable T was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Methoxychlor

General Statistics
Total Number of Observations 112 Number of Distinct Observations 10
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 10

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable U was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1016  (Aroclor 1016)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable V was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1221  (Aroclor 1221)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable W was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1232  (Aroclor 1232)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable X was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1242  (Aroclor 1242)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Y was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1248  (Aroclor 1248)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Z was not processed!
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1254  (Aroclor 1254)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 8
Number of Detects 4 Number of Non‐Detects 108
Number of Distinct Detects 4 Number of Distinct Non‐Detects 4
Minimum Detect 46 Minimum Non‐Detect 16
Maximum Detect 200 Maximum Non‐Detect 170
Variance Detects 3971 Percent Non‐Detects 96.43%
Mean Detects 124 SD Detects 63.01
Median Detects 125 CV Detects 0.508
Skewness Detects ‐0.0944 Kurtosis Detects 1.38
Mean of Logged Detects 4.695 SD of Logged Detects 0.62

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.97 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.225 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 19.88 KM Standard Error of Mean 2.469
KM SD 22.58    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 23.97 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 23.94    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 27.29 95% KM Chebyshev UCL 30.64
97.5% KM Chebyshev UCL 35.3 99% KM Chebyshev UCL 44.44

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.326 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.659 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.289 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.396 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 4.166 k star (bias corrected MLE) 1.208
Theta hat (MLE) 29.76 Theta star (bias corrected MLE) 102.6
nu hat (MLE) 33.33 nu star (bias corrected) 9.666
Mean (detects) 124

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 5.161
Maximum 200 Median 0.01
SD 25.62 CV 4.964
k hat (MLE) 0.138 k star (bias corrected MLE) 0.14
Theta hat (MLE) 37.52 Theta star (bias corrected MLE) 36.91
nu hat (MLE) 30.81 nu star (bias corrected) 31.32
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (31.32, α) 19.53 Adjusted Chi Square Value (31.32, β) 19.41
95% Gamma Approximate UCL (use when n>=50) 8.275 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 19.88 SD (KM) 22.58
Variance (KM) 510 SE of Mean (KM) 2.469
k hat (KM) 0.775 k star (KM) 0.76
nu hat (KM) 173.6 nu star (KM) 170.3
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 25.65 theta star (KM) 26.15
80% gamma percentile (KM) 32.57 90% gamma percentile (KM) 48.94
95% gamma percentile (KM) 65.68 99% gamma percentile (KM) 105.4

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (170.28, α) 141.1 Adjusted Chi Square Value (170.28, β) 140.8
   95% Gamma Approximate KM‐UCL (use when n>=50) 23.99    95% Gamma Adjusted KM‐UCL (use when n<50) 24.05

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.908 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.309 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 10.52 Mean in Log Scale 1.057
SD in Original Scale 25.88 SD in Log Scale 1.619
   95% t UCL (assumes normality of ROS data) 14.57    95% Percentile Bootstrap UCL 15.09
   95% BCA Bootstrap UCL 16.53    95% Bootstrap t UCL 19.11
   95% H‐UCL (Log ROS) 16.58

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.842 KM Geo Mean 17.15
KM SD (logged) 0.372    95% Critical H Value (KM‐Log) 1.768
KM Standard Error of Mean (logged) 0.0407    95% H‐UCL (KM ‐Log) 19.56
KM SD (logged) 0.372    95% Critical H Value (KM‐Log) 1.768
KM Standard Error of Mean (logged) 0.0407

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 13.6 Mean in Log Scale 2.265
SD in Original Scale 24.99 SD in Log Scale 0.548
   95% t UCL (Assumes normality) 17.52    95% H‐Stat UCL 12.34
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 23.97

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1260  (Aroclor 1260)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 41
Number of Detects 46 Number of Non‐Detects 66
Number of Distinct Detects 41 Number of Distinct Non‐Detects 1
Minimum Detect 17 Minimum Non‐Detect 17
Maximum Detect 1500 Maximum Non‐Detect 17
Variance Detects 92004 Percent Non‐Detects 58.93%
Mean Detects 215.4 SD Detects 303.3
Median Detects 86.5 CV Detects 1.408
Skewness Detects 2.443 Kurtosis Detects 6.749
Mean of Logged Detects 4.604 SD of Logged Detects 1.24

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.679 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.945 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.257 Lilliefors GOF Test
5% Lilliefors Critical Value 0.129 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 98.47 KM Standard Error of Mean 20.6
KM SD 215.6    95% KM (BCA) UCL 134.1
   95% KM (t) UCL 132.6    95% KM (Percentile Bootstrap) UCL 132
   95% KM (z) UCL 132.4    95% KM Bootstrap t UCL 146.7
90% KM Chebyshev UCL 160.3 95% KM Chebyshev UCL 188.3
97.5% KM Chebyshev UCL 227.1 99% KM Chebyshev UCL 303.4

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.613 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.789 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.162 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.136 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.776 k star (bias corrected MLE) 0.739
Theta hat (MLE) 277.7 Theta star (bias corrected MLE) 291.3
nu hat (MLE) 71.35 nu star (bias corrected) 68.03
Mean (detects) 215.4

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 88.46
Maximum 1500 Median 0.01
SD 220.5 CV 2.493
k hat (MLE) 0.146 k star (bias corrected MLE) 0.148
Theta hat (MLE) 608 Theta star (bias corrected MLE) 599.5
nu hat (MLE) 32.59 nu star (bias corrected) 33.05
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (33.05, α) 20.91 Adjusted Chi Square Value (33.05, β) 20.78
95% Gamma Approximate UCL (use when n>=50) 139.8 95% Gamma Adjusted UCL (use when n<50) 140.7

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 98.47 SD (KM) 215.6
Variance (KM) 46490 SE of Mean (KM) 20.6
k hat (KM) 0.209 k star (KM) 0.209
nu hat (KM) 46.72 nu star (KM) 46.8
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 472.1 theta star (KM) 471.3
80% gamma percentile (KM) 132.7 90% gamma percentile (KM) 297.8
95% gamma percentile (KM) 501.6 99% gamma percentile (KM) 1059

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (46.80, α) 32.11 Adjusted Chi Square Value (46.80, β) 31.95
   95% Gamma Approximate KM‐UCL (use when n>=50) 143.6    95% Gamma Adjusted KM‐UCL (use when n<50) 144.3

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.942 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.945 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.108 Lilliefors GOF Test
5% Lilliefors Critical Value 0.129 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 91.48 Mean in Log Scale 2.44
SD in Original Scale 219.3 SD in Log Scale 2.262
   95% t UCL (assumes normality of ROS data) 125.9    95% Percentile Bootstrap UCL 126.5
   95% BCA Bootstrap UCL 135.7    95% Bootstrap t UCL 137.6
   95% H‐UCL (Log ROS) 324.2

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.56 KM Geo Mean 35.18
KM SD (logged) 1.173    95% Critical H Value (KM‐Log) 2.382
KM Standard Error of Mean (logged) 0.112 95% H‐UCL (KM ‐Log) 91.29
KM SD (logged) 1.173    95% Critical H Value (KM‐Log) 2.382
KM Standard Error of Mean (logged) 0.112

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 93.46 Mean in Log Scale 3.152
SD in Original Scale 218.5 SD in Log Scale 1.451
   95% t UCL (Assumes normality) 127.7    95% H‐Stat UCL 96.88
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 91.29

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B1

OCPs and PCBs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Toxaphene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 12
Number of Detects 0 Number of Non‐Detects 112
Number of Distinct Detects 0 Number of Distinct Non‐Detects 12

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable C was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

4,4'‐DDD

General Statistics
Total Number of Observations 26 Number of Distinct Observations 12
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 9
Minimum Detect 1.3 Minimum Non‐Detect 0.58
Maximum Detect 4.2 Maximum Non‐Detect 12
Variance Detects 2.203 Percent Non‐Detects 88.46%
Mean Detects 2.933 SD Detects 1.484
Median Detects 3.3 CV Detects 0.506
Skewness Detects ‐1.044 Kurtosis Detects     N/A    
Mean of Logged Detects 0.964 SD of Logged Detects 0.619

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.954 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.264 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.94 KM Standard Error of Mean 0.264
KM SD 0.963    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 1.392 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 1.375    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 1.733 95% KM Chebyshev UCL 2.093
97.5% KM Chebyshev UCL 2.592 99% KM Chebyshev UCL 3.571

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 4.611 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 0.636 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 27.66 nu star (bias corrected)     N/A    
Mean (detects) 2.933

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.381
Maximum 4.2 Median 0.01
SD 1.044 CV 2.739
k hat (MLE) 0.251 k star (bias corrected MLE) 0.248
Theta hat (MLE) 1.517 Theta star (bias corrected MLE) 1.537
nu hat (MLE) 13.06 nu star (bias corrected) 12.89
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (12.89, α) 5.818 Adjusted Chi Square Value (12.89, β) 5.506
95% Gamma Approximate UCL (use when n>=50) 0.844 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.94 SD (KM) 0.963
Variance (KM) 0.926 SE of Mean (KM) 0.264
k hat (KM) 0.954 k star (KM) 0.87
nu hat (KM) 49.61 nu star (KM) 45.22
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 0.985 theta star (KM) 1.081
80% gamma percentile (KM) 1.529 90% gamma percentile (KM) 2.24
95% gamma percentile (KM) 2.96 99% gamma percentile (KM) 4.649

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (45.22, α) 30.8 Adjusted Chi Square Value (45.22, β) 30.01
   95% Gamma Approximate KM‐UCL (use when n>=50) 1.381    95% Gamma Adjusted KM‐UCL (use when n<50) 1.417

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.896 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.312 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.552 Mean in Log Scale ‐1.47
SD in Original Scale 0.997 SD in Log Scale 1.233
   95% t UCL (assumes normality of ROS data) 0.886    95% Percentile Bootstrap UCL 0.897
   95% BCA Bootstrap UCL 1.03    95% Bootstrap t UCL 1.535
   95% H‐UCL (Log ROS) 0.986

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.31 KM Geo Mean 0.733
KM SD (logged) 0.576    95% Critical H Value (KM‐Log) 2.032
KM Standard Error of Mean (logged) 0.159    95% H‐UCL (KM ‐Log) 1.093
KM SD (logged) 0.576    95% Critical H Value (KM‐Log) 2.032
KM Standard Error of Mean (logged) 0.159

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.461 Mean in Log Scale ‐0.135
SD in Original Scale 1.552 SD in Log Scale 1.019
   95% t UCL (Assumes normality) 1.981    95% H‐Stat UCL 2.459
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 1.392

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

4,4'‐DDE

General Statistics
Total Number of Observations 26 Number of Distinct Observations 15
Number of Detects 5 Number of Non‐Detects 21
Number of Distinct Detects 5 Number of Distinct Non‐Detects 10
Minimum Detect 1.8 Minimum Non‐Detect 0.4
Maximum Detect 4.5 Maximum Non‐Detect 8.3
Variance Detects 1.107 Percent Non‐Detects 80.77%
Mean Detects 2.92 SD Detects 1.052
Median Detects 2.8 CV Detects 0.36
Skewness Detects 0.794 Kurtosis Detects 0.258
Mean of Logged Detects 1.021 SD of Logged Detects 0.355

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.958 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.159 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.993 KM Standard Error of Mean 0.274
KM SD 1.14    95% KM (BCA) UCL 1.472
95% KM (t) UCL 1.462 95% KM (Percentile Bootstrap) UCL 1.444
   95% KM (z) UCL 1.445    95% KM Bootstrap t UCL 1.223
90% KM Chebyshev UCL 1.817 95% KM Chebyshev UCL 2.19
97.5% KM Chebyshev UCL 2.707 99% KM Chebyshev UCL 3.724

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.187 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.679 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.173 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.358 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 10 k star (bias corrected MLE) 4.135
Theta hat (MLE) 0.292 Theta star (bias corrected MLE) 0.706
nu hat (MLE) 100 nu star (bias corrected) 41.35
Mean (detects) 2.92

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.829
Maximum 4.5 Median 0.429
SD 1.196 CV 1.442
k hat (MLE) 0.375 k star (bias corrected MLE) 0.357
Theta hat (MLE) 2.213 Theta star (bias corrected MLE) 2.322
nu hat (MLE) 19.49 nu star (bias corrected) 18.57
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (18.57, α) 9.807 Adjusted Chi Square Value (18.57, β) 9.387
95% Gamma Approximate UCL (use when n>=50) 1.571 95% Gamma Adjusted UCL (use when n<50) 1.641

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.993 SD (KM) 1.14
Variance (KM) 1.299 SE of Mean (KM) 0.274
k hat (KM) 0.76 k star (KM) 0.698
nu hat (KM) 39.51 nu star (KM) 36.29
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 1.307 theta star (KM) 1.424
80% gamma percentile (KM) 1.633 90% gamma percentile (KM) 2.496
95% gamma percentile (KM) 3.385 99% gamma percentile (KM) 5.51

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (36.29, α) 23.5 Adjusted Chi Square Value (36.29, β) 22.82
   95% Gamma Approximate KM‐UCL (use when n>=50) 1.534    95% Gamma Adjusted KM‐UCL (use when n<50) 1.58

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.989 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.143 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.337 Mean in Log Scale 0.121
SD in Original Scale 0.939 SD in Log Scale 0.555
   95% t UCL (assumes normality of ROS data) 1.651    95% Percentile Bootstrap UCL 1.665
   95% BCA Bootstrap UCL 1.728    95% Bootstrap t UCL 1.825
   95% H‐UCL (Log ROS) 1.647

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.452 KM Geo Mean 0.636
KM SD (logged) 0.835    95% Critical H Value (KM‐Log) 2.305
KM Standard Error of Mean (logged) 0.205    95% H‐UCL (KM ‐Log) 1.324
KM SD (logged) 0.835    95% Critical H Value (KM‐Log) 2.305
KM Standard Error of Mean (logged) 0.205

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.316 Mean in Log Scale ‐0.294
SD in Original Scale 1.308 SD in Log Scale 1.139
   95% t UCL (Assumes normality) 1.754    95% H‐Stat UCL 2.636
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 1.462

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

4,4'‐DDT

General Statistics
Total Number of Observations 26 Number of Distinct Observations 14
Number of Detects 4 Number of Non‐Detects 22
Number of Distinct Detects 4 Number of Distinct Non‐Detects 10
Minimum Detect 0.88 Minimum Non‐Detect 0.39
Maximum Detect 14 Maximum Non‐Detect 8.1
Variance Detects 32.56 Percent Non‐Detects 84.62%
Mean Detects 5.845 SD Detects 5.706
Median Detects 4.25 CV Detects 0.976
Skewness Detects 1.453 Kurtosis Detects 2.427
Mean of Logged Detects 1.341 SD of Logged Detects 1.146

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.886 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.302 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.287 KM Standard Error of Mean 0.635
KM SD 2.773    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 2.372 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 2.332    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 3.193 95% KM Chebyshev UCL 4.056
97.5% KM Chebyshev UCL 5.254 99% KM Chebyshev UCL 7.608

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.219 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.664 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.193 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.401 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.32 k star (bias corrected MLE) 0.497
Theta hat (MLE) 4.429 Theta star (bias corrected MLE) 11.77
nu hat (MLE) 10.56 nu star (bias corrected) 3.972
Mean (detects) 5.845

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.908
Maximum 14 Median 0.01
SD 2.918 CV 3.215
k hat (MLE) 0.204 k star (bias corrected MLE) 0.206
Theta hat (MLE) 4.446 Theta star (bias corrected MLE) 4.401
nu hat (MLE) 10.62 nu star (bias corrected) 10.72
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (10.72, α) 4.399 Adjusted Chi Square Value (10.72, β) 4.134
95% Gamma Approximate UCL (use when n>=50) 2.213 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.287 SD (KM) 2.773
Variance (KM) 7.688 SE of Mean (KM) 0.635
k hat (KM) 0.215 k star (KM) 0.216
nu hat (KM) 11.2 nu star (KM) 11.24
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 5.975 theta star (KM) 5.953
80% gamma percentile (KM) 1.762 90% gamma percentile (KM) 3.889
95% gamma percentile (KM) 6.494 99% gamma percentile (KM) 13.58

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (11.24, α) 4.731 Adjusted Chi Square Value (11.24, β) 4.454
   95% Gamma Approximate KM‐UCL (use when n>=50) 3.057    95% Gamma Adjusted KM‐UCL (use when n<50) 3.247

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.985 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.209 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.002 Mean in Log Scale ‐2.065
SD in Original Scale 2.891 SD in Log Scale 1.87
   95% t UCL (assumes normality of ROS data) 1.97    95% Percentile Bootstrap UCL 2.037
   95% BCA Bootstrap UCL 2.762    95% Bootstrap t UCL 4.514
   95% H‐UCL (Log ROS) 3.015

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.539 KM Geo Mean 0.583
KM SD (logged) 0.937    95% Critical H Value (KM‐Log) 2.427
KM Standard Error of Mean (logged) 0.224    95% H‐UCL (KM ‐Log) 1.425
KM SD (logged) 0.937    95% Critical H Value (KM‐Log) 2.427
KM Standard Error of Mean (logged) 0.224

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.651 Mean in Log Scale ‐0.365
SD in Original Scale 2.847 SD in Log Scale 1.277
   95% t UCL (Assumes normality) 2.605    95% H‐Stat UCL 3.282
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 2.372

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Aldrin

General Statistics
Total Number of Observations 26 Number of Distinct Observations 12
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 12

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable D was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

alpha‐BHC

General Statistics
Total Number of Observations 26 Number of Distinct Observations 10
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 10

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable E was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

alpha‐Chlordane

General Statistics
Total Number of Observations 26 Number of Distinct Observations 14
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 11
Minimum Detect 1.2 Minimum Non‐Detect 0.38
Maximum Detect 4.5 Maximum Non‐Detect 7.9
Variance Detects 2.91 Percent Non‐Detects 88.46%
Mean Detects 2.6 SD Detects 1.706
Median Detects 2.1 CV Detects 0.656
Skewness Detects 1.206 Kurtosis Detects     N/A    
Mean of Logged Detects 0.809 SD of Logged Detects 0.663

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.936 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.282 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.681 KM Standard Error of Mean 0.224
KM SD 0.882    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 1.063 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 1.049    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 1.352 95% KM Chebyshev UCL 1.656
97.5% KM Chebyshev UCL 2.078 99% KM Chebyshev UCL 2.906

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 3.581 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 0.726 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 21.49 nu star (bias corrected)     N/A    
Mean (detects) 2.6

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.309
Maximum 4.5 Median 0.01
SD 0.972 CV 3.147
k hat (MLE) 0.253 k star (bias corrected MLE) 0.249
Theta hat (MLE) 1.222 Theta star (bias corrected MLE) 1.239
nu hat (MLE) 13.14 nu star (bias corrected) 12.96
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (12.96, α) 5.865 Adjusted Chi Square Value (12.96, β) 5.552
95% Gamma Approximate UCL (use when n>=50) 0.682 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.681 SD (KM) 0.882
Variance (KM) 0.778 SE of Mean (KM) 0.224
k hat (KM) 0.597 k star (KM) 0.553
nu hat (KM) 31.02 nu star (KM) 28.77
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 1.142 theta star (KM) 1.231
80% gamma percentile (KM) 1.123 90% gamma percentile (KM) 1.804
95% gamma percentile (KM) 2.524 99% gamma percentile (KM) 4.279

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (28.77, α) 17.53 Adjusted Chi Square Value (28.77, β) 16.95
   95% Gamma Approximate KM‐UCL (use when n>=50) 1.118    95% Gamma Adjusted KM‐UCL (use when n<50) 1.157

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.992 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.207 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.491 Mean in Log Scale ‐1.482
SD in Original Scale 0.927 SD in Log Scale 1.109
   95% t UCL (assumes normality of ROS data) 0.801    95% Percentile Bootstrap UCL 0.807
   95% BCA Bootstrap UCL 0.975    95% Bootstrap t UCL 1.461
   95% H‐UCL (Log ROS) 0.757

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.713 KM Geo Mean 0.49
KM SD (logged) 0.638    95% Critical H Value (KM‐Log) 2.091
KM Standard Error of Mean (logged) 0.17    95% H‐UCL (KM ‐Log) 0.785
KM SD (logged) 0.638    95% Critical H Value (KM‐Log) 2.091
KM Standard Error of Mean (logged) 0.17

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.078 Mean in Log Scale ‐0.5
SD in Original Scale 1.177 SD in Log Scale 1.111
   95% t UCL (Assumes normality) 1.473    95% H‐Stat UCL 2.029
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 1.063

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 10 of 34 Geosyntec Consultants



APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

beta‐BHC

General Statistics
Total Number of Observations 26 Number of Distinct Observations 10
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 10

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable G was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Chlordane

General Statistics
Total Number of Observations 26 Number of Distinct Observations 15
Number of Detects 1 Number of Non‐Detects 25
Number of Distinct Detects 1 Number of Distinct Non‐Detects 14

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable H was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

delta‐BHC

General Statistics
Total Number of Observations 26 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable I was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Dieldrin

General Statistics
Total Number of Observations 26 Number of Distinct Observations 10
Number of Detects 1 Number of Non‐Detects 25
Number of Distinct Detects 1 Number of Distinct Non‐Detects 9

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable J was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endosulfan I

General Statistics
Total Number of Observations 26 Number of Distinct Observations 10
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 10

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable K was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endosulfan II

General Statistics
Total Number of Observations 26 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable L was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endosulfan sulfate

General Statistics
Total Number of Observations 25 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 25
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable M was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endrin

General Statistics
Total Number of Observations 26 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable N was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endrin aldehyde

General Statistics
Total Number of Observations 26 Number of Distinct Observations 8
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 8

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable O was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Endrin ketone

General Statistics
Total Number of Observations 26 Number of Distinct Observations 11
Number of Detects 1 Number of Non‐Detects 25
Number of Distinct Detects 1 Number of Distinct Non‐Detects 10

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable P was not processed!

gamma‐BHC (Lindane)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 8
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 8

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Q was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

gamma‐Chlordane

General Statistics
Total Number of Observations 26 Number of Distinct Observations 11
Number of Detects 2 Number of Non‐Detects 24
Number of Distinct Detects 2 Number of Distinct Non‐Detects 10
Minimum Detect 2.4 Minimum Non‐Detect 0.44
Maximum Detect 4.5 Maximum Non‐Detect 9.1
Variance Detects 2.205 Percent Non‐Detects 92.31%
Mean Detects 3.45 SD Detects 1.485
Median Detects 3.45 CV Detects 0.43
Skewness Detects     N/A     Kurtosis Detects     N/A    
Mean of Logged Detects 1.19 SD of Logged Detects 0.444

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.708 KM Standard Error of Mean 0.266
KM SD 0.899    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 1.162 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 1.145    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 1.505 95% KM Chebyshev UCL 1.866
97.5% KM Chebyshev UCL 2.368 99% KM Chebyshev UCL 3.352

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 10.45 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 0.33 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 41.81 nu star (bias corrected)     N/A    
Mean (detects) 3.45

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.708 SD (KM) 0.899
Variance (KM) 0.809 SE of Mean (KM) 0.266
k hat (KM) 0.62 k star (KM) 0.574
nu hat (KM) 32.23 nu star (KM) 29.85
theta hat (KM) 1.142 theta star (KM) 1.234
80% gamma percentile (KM) 1.167 90% gamma percentile (KM) 1.86
95% gamma percentile (KM) 2.589 99% gamma percentile (KM) 4.359

Gamma Kaplan‐Meier (KM) Statistics
Adjusted Level of Significance (β) 0.0398

Approximate Chi Square Value (29.85, α) 18.37 Adjusted Chi Square Value (29.85, β) 17.78
   95% Gamma Approximate KM‐UCL (use when n>=50) 1.15    95% Gamma Adjusted KM‐UCL (use when n<50) 1.189

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.663 Mean in Log Scale ‐0.838
SD in Original Scale 0.906 SD in Log Scale 0.835
   95% t UCL (assumes normality of ROS data) 0.966    95% Percentile Bootstrap UCL 0.98
   95% BCA Bootstrap UCL 1.076    95% Bootstrap t UCL 1.62
   95% H‐UCL (Log ROS) 0.901

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

KM Mean (logged) ‐0.639 KM Geo Mean 0.528
KM SD (logged) 0.581    95% Critical H Value (KM‐Log) 2.037
KM Standard Error of Mean (logged) 0.175 95% H‐UCL (KM ‐Log) 0.792
KM SD (logged) 0.581    95% Critical H Value (KM‐Log) 2.037
KM Standard Error of Mean (logged) 0.175

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.133 Mean in Log Scale ‐0.457
SD in Original Scale 1.297 SD in Log Scale 1.078
   95% t UCL (Assumes normality) 1.568    95% H‐Stat UCL 1.989
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 1.162 KM H‐UCL 0.792
95% KM (BCA) UCL     N/A    
Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Heptachlor

General Statistics
Total Number of Observations 26 Number of Distinct Observations 11
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 11

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable S was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Heptachlor epoxide

General Statistics
Total Number of Observations 26 Number of Distinct Observations 10
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 10

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable T was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Methoxychlor

General Statistics
Total Number of Observations 26 Number of Distinct Observations 8
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 8

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable U was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1016  (Aroclor 1016)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable V was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1221  (Aroclor 1221)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable W was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1232  (Aroclor 1232)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable X was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1242  (Aroclor 1242)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Y was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1248  (Aroclor 1248)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Z was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1254  (Aroclor 1254)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable A was not processed!
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

PCB‐1260  (Aroclor 1260)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 5
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 2
Minimum Detect 22 Minimum Non‐Detect 17
Maximum Detect 41 Maximum Non‐Detect 34
Variance Detects 94.33 Percent Non‐Detects 88.46%
Mean Detects 30.33 SD Detects 9.713
Median Detects 28 CV Detects 0.32
Skewness Detects 1.019 Kurtosis Detects     N/A    
Mean of Logged Detects 3.379 SD of Logged Detects 0.314

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.957 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.262 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 18.56 KM Standard Error of Mean 1.22
KM SD 5.055    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 20.65 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 20.57    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 22.22 95% KM Chebyshev UCL 23.88
97.5% KM Chebyshev UCL 26.18 99% KM Chebyshev UCL 30.7

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 15.18 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 1.999 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 91.06 nu star (bias corrected)     N/A    
Mean (detects) 30.33

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 5.389
Maximum 41 Median 0.01
SD 10.42 CV 1.934
k hat (MLE) 0.192 k star (bias corrected MLE) 0.195
Theta hat (MLE) 28.13 Theta star (bias corrected MLE) 27.62
nu hat (MLE) 9.962 nu star (bias corrected) 10.15
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (10.15, α) 4.033 Adjusted Chi Square Value (10.15, β) 3.781
95% Gamma Approximate UCL (use when n>=50) 13.56 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 18.56 SD (KM) 5.055
Variance (KM) 25.56 SE of Mean (KM) 1.22
k hat (KM) 13.48 k star (KM) 11.95
nu hat (KM) 701.2 nu star (KM) 621.6
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

theta hat (KM) 1.377 theta star (KM) 1.553
80% gamma percentile (KM) 22.87 90% gamma percentile (KM) 25.69
95% gamma percentile (KM) 28.19 99% gamma percentile (KM) 33.28

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (621.63, α) 564.8 Adjusted Chi Square Value (621.63, β) 561.2
   95% Gamma Approximate KM‐UCL (use when n>=50) 20.43    95% Gamma Adjusted KM‐UCL (use when n<50) 20.56

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.983 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.226 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 10.45 Mean in Log Scale 2.073
SD in Original Scale 8.812 SD in Log Scale 0.744
   95% t UCL (assumes normality of ROS data) 13.4    95% Percentile Bootstrap UCL 13.23
   95% BCA Bootstrap UCL 13.86    95% Bootstrap t UCL 15
   95% H‐UCL (Log ROS) 14.56

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.897 KM Geo Mean 18.13
KM SD (logged) 0.196    95% Critical H Value (KM‐Log) 1.756
KM Standard Error of Mean (logged) 0.0473    95% H‐UCL (KM ‐Log) 19.79
KM SD (logged) 0.196    95% Critical H Value (KM‐Log) 1.756
KM Standard Error of Mean (logged) 0.0473

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 11.35 Mean in Log Scale 2.31
SD in Original Scale 7.695 SD in Log Scale 0.426
   95% t UCL (Assumes normality) 13.92    95% H‐Stat UCL 12.97
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 20.65

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1B2

OCPs and PCBs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg)

Toxaphene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 9
Number of Detects 0 Number of Non‐Detects 26
Number of Distinct Detects 0 Number of Distinct Non‐Detects 9

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable C was not processed!
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

2‐Methylnaphthalene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 74
Number of Detects 74 Number of Non‐Detects 38
Number of Distinct Detects 57 Number of Distinct Non‐Detects 23
Minimum Detect 5.1 Minimum Non‐Detect 3.9
Maximum Detect 3300 Maximum Non‐Detect 490
Variance Detects 240143 Percent Non‐Detects 33.93%
Mean Detects 162.5 SD Detects 490
Median Detects 33.5 CV Detects 3.016
Skewness Detects 4.975 Kurtosis Detects 26.73
Mean of Logged Detects 3.645 SD of Logged Detects 1.437

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.347 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.386 Lilliefors GOF Test
5% Lilliefors Critical Value 0.103 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 111.5 KM Standard Error of Mean 38.28
KM SD 402.2    95% KM (BCA) UCL 177.6
   95% KM (t) UCL 175    95% KM (Percentile Bootstrap) UCL 183.8
   95% KM (z) UCL 174.5    95% KM Bootstrap t UCL 256.8
90% KM Chebyshev UCL 226.3 95% KM Chebyshev UCL 278.4
97.5% KM Chebyshev UCL 350.6 99% KM Chebyshev UCL 492.4

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 7.008 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.83 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.261 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.111 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.447 k star (bias corrected MLE) 0.438
Theta hat (MLE) 363.5 Theta star (bias corrected MLE) 371
nu hat (MLE) 66.16 nu star (bias corrected) 64.82
Mean (detects) 162.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 107.4
Maximum 3300 Median 13
SD 404.8 CV 3.771
k hat (MLE) 0.195 k star (bias corrected MLE) 0.196
Theta hat (MLE) 550.7 Theta star (bias corrected MLE) 548.6
nu hat (MLE) 43.68 nu star (bias corrected) 43.84
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (43.84, α) 29.66 Adjusted Chi Square Value (43.84, β) 29.5
95% Gamma Approximate UCL (use when n>=50) 158.7 95% Gamma Adjusted UCL (use when n<50) 159.5

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 111.5 SD (KM) 402.2
Variance (KM) 161750 SE of Mean (KM) 38.28
k hat (KM) 0.0769 k star (KM) 0.0808
nu hat (KM) 17.22 nu star (KM) 18.09
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1451 theta star (KM) 1381
80% gamma percentile (KM) 54.06 90% gamma percentile (KM) 266
95% gamma percentile (KM) 648.7 99% gamma percentile (KM) 1966

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (18.09, α) 9.457 Adjusted Chi Square Value (18.09, β) 9.376
   95% Gamma Approximate KM‐UCL (use when n>=50) 213.3    95% Gamma Adjusted KM‐UCL (use when n<50) 215.2

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.924 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.57E‐04 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.1 Lilliefors GOF Test
5% Lilliefors Critical Value 0.103 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 109.6 Mean in Log Scale 2.888
SD in Original Scale 404.3 SD in Log Scale 1.689
   95% t UCL (assumes normality of ROS data) 173    95% Percentile Bootstrap UCL 176.2
   95% BCA Bootstrap UCL 208.5    95% Bootstrap t UCL 246
   95% H‐UCL (Log ROS) 120

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.062 KM Geo Mean 21.37
KM SD (logged) 1.507    95% Critical H Value (KM‐Log) 2.738
KM Standard Error of Mean (logged) 0.149 95% H‐UCL (KM ‐Log) 98.33
KM SD (logged) 1.507    95% Critical H Value (KM‐Log) 2.738
KM Standard Error of Mean (logged) 0.149

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 117.7 Mean in Log Scale 3.192
SD in Original Scale 403.4 SD in Log Scale 1.585
   95% t UCL (Assumes normality) 180.9    95% H‐Stat UCL 130.7
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 98.33

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Acenaphthene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 45
Number of Detects 32 Number of Non‐Detects 80
Number of Distinct Detects 25 Number of Distinct Non‐Detects 24
Minimum Detect 2.8 Minimum Non‐Detect 2.6
Maximum Detect 1000 Maximum Non‐Detect 280
Variance Detects 35918 Percent Non‐Detects 71.43%
Mean Detects 73.21 SD Detects 189.5
Median Detects 15 CV Detects 2.589
Skewness Detects 4.235 Kurtosis Detects 19.59
Mean of Logged Detects 2.691 SD of Logged Detects 1.655

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.419 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.365 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 23.5 KM Standard Error of Mean 10.06
KM SD 104.7    95% KM (BCA) UCL 43.24
   95% KM (t) UCL 40.2    95% KM (Percentile Bootstrap) UCL 41.36
   95% KM (z) UCL 40.06    95% KM Bootstrap t UCL 75.19
90% KM Chebyshev UCL 53.69 95% KM Chebyshev UCL 67.37
97.5% KM Chebyshev UCL 86.35 99% KM Chebyshev UCL 123.6

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 2.897 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.831 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.226 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.166 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.409 k star (bias corrected MLE) 0.392
Theta hat (MLE) 179 Theta star (bias corrected MLE) 187
nu hat (MLE) 26.18 nu star (bias corrected) 25.06
Mean (detects) 73.21

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 21
Maximum 1000 Median 0.01
SD 105.5 CV 5.024
k hat (MLE) 0.141 k star (bias corrected MLE) 0.143
Theta hat (MLE) 149.1 Theta star (bias corrected MLE) 146.8
nu hat (MLE) 31.56 nu star (bias corrected) 32.05
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (32.05, α) 20.11 Adjusted Chi Square Value (32.05, β) 19.99
95% Gamma Approximate UCL (use when n>=50) 33.47 95% Gamma Adjusted UCL (use when n<50) 33.67

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 23.5 SD (KM) 104.7
Variance (KM) 10959 SE of Mean (KM) 10.06
k hat (KM) 0.0504 k star (KM) 0.055
nu hat (KM) 11.29 nu star (KM) 12.32
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 466.3 theta star (KM) 427.3
80% gamma percentile (KM) 4.382 90% gamma percentile (KM) 40.3
95% gamma percentile (KM) 128.9 99% gamma percentile (KM) 491.9

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (12.32, α) 5.44 Adjusted Chi Square Value (12.32, β) 5.38
   95% Gamma Approximate KM‐UCL (use when n>=50) 53.24    95% Gamma Adjusted KM‐UCL (use when n<50) 53.83

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.87 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.187 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 21.68 Mean in Log Scale 0.233
SD in Original Scale 105.4 SD in Log Scale 2.142
   95% t UCL (assumes normality of ROS data) 38.2    95% Percentile Bootstrap UCL 39.03
   95% BCA Bootstrap UCL 49.63    95% Bootstrap t UCL 74.6
   95% H‐UCL (Log ROS) 25.49

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.55 KM Geo Mean 4.71
KM SD (logged) 1.182    95% Critical H Value (KM‐Log) 2.391
KM Standard Error of Mean (logged) 0.119    95% H‐UCL (KM ‐Log) 12.38
KM SD (logged) 1.182    95% Critical H Value (KM‐Log) 2.391
KM Standard Error of Mean (logged) 0.119

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 30.27 Mean in Log Scale 1.924
SD in Original Scale 105.6 SD in Log Scale 1.475
   95% t UCL (Assumes normality) 46.83    95% H‐Stat UCL 29.68
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 67.37

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Acenaphthylene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 70
Number of Detects 74 Number of Non‐Detects 38
Number of Distinct Detects 59 Number of Distinct Non‐Detects 17
Minimum Detect 2.4 Minimum Non‐Detect 2.3
Maximum Detect 2100 Maximum Non‐Detect 240
Variance Detects 87349 Percent Non‐Detects 33.93%
Mean Detects 94.35 SD Detects 295.5
Median Detects 24 CV Detects 3.132
Skewness Detects 5.669 Kurtosis Detects 34.19
Mean of Logged Detects 3.217 SD of Logged Detects 1.418

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.317 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.378 Lilliefors GOF Test
5% Lilliefors Critical Value 0.103 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 65.19 KM Standard Error of Mean 23.05
KM SD 242.2    95% KM (BCA) UCL 110.5
   95% KM (t) UCL 103.4    95% KM (Percentile Bootstrap) UCL 107.8
   95% KM (z) UCL 103.1    95% KM Bootstrap t UCL 197.5
90% KM Chebyshev UCL 134.3 95% KM Chebyshev UCL 165.7
97.5% KM Chebyshev UCL 209.2 99% KM Chebyshev UCL 294.6

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 5.523 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.822 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.217 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.11 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.48 k star (bias corrected MLE) 0.47
Theta hat (MLE) 196.4 Theta star (bias corrected MLE) 200.8
nu hat (MLE) 71.1 nu star (bias corrected) 69.55
Mean (detects) 94.35

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 63.08
Maximum 2100 Median 9.95
SD 243.7 CV 3.864
k hat (MLE) 0.212 k star (bias corrected MLE) 0.212
Theta hat (MLE) 297.4 Theta star (bias corrected MLE) 297
nu hat (MLE) 47.51 nu star (bias corrected) 47.57
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (47.57, α) 32.74 Adjusted Chi Square Value (47.57, β) 32.58
95% Gamma Approximate UCL (use when n>=50) 91.65 95% Gamma Adjusted UCL (use when n<50) 92.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 65.19 SD (KM) 242.2
Variance (KM) 58665 SE of Mean (KM) 23.05
k hat (KM) 0.0724 k star (KM) 0.0764
nu hat (KM) 16.22 nu star (KM) 17.12
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 900 theta star (KM) 852.7
80% gamma percentile (KM) 28.32 90% gamma percentile (KM) 150
95% gamma percentile (KM) 378.1 99% gamma percentile (KM) 1179

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (17.12, α) 8.76 Adjusted Chi Square Value (17.12, β) 8.682
   95% Gamma Approximate KM‐UCL (use when n>=50) 127.4    95% Gamma Adjusted KM‐UCL (use when n<50) 128.6

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.954 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0239 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0789 Lilliefors GOF Test
5% Lilliefors Critical Value 0.103 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 64.08 Mean in Log Scale 2.473
SD in Original Scale 243.4 SD in Log Scale 1.683
   95% t UCL (assumes normality of ROS data) 102.2    95% Percentile Bootstrap UCL 104.4
   95% BCA Bootstrap UCL 128.1    95% Bootstrap t UCL 197.8
   95% H‐UCL (Log ROS) 78.07

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.616 KM Geo Mean 13.69
KM SD (logged) 1.527    95% Critical H Value (KM‐Log) 2.761
KM Standard Error of Mean (logged) 0.152 95% H‐UCL (KM ‐Log) 65.49
KM SD (logged) 1.527    95% Critical H Value (KM‐Log) 2.761
KM Standard Error of Mean (logged) 0.152

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 69.5 Mean in Log Scale 2.77
SD in Original Scale 242.9 SD in Log Scale 1.609
   95% t UCL (Assumes normality) 107.6    95% H‐Stat UCL 89.96
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 65.49

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Anthracene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 76
Number of Detects 85 Number of Non‐Detects 27
Number of Distinct Detects 65 Number of Distinct Non‐Detects 14
Minimum Detect 2.3 Minimum Non‐Detect 2
Maximum Detect 3800 Maximum Non‐Detect 200
Variance Detects 184003 Percent Non‐Detects 24.11%
Mean Detects 137.3 SD Detects 429
Median Detects 45 CV Detects 3.124
Skewness Detects 7.676 Kurtosis Detects 64.99
Mean of Logged Detects 3.72 SD of Logged Detects 1.438

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.302 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.376 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0962 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 106.1 KM Standard Error of Mean 35.71
KM SD 375.7    95% KM (BCA) UCL 168.7
   95% KM (t) UCL 165.3    95% KM (Percentile Bootstrap) UCL 169.2
   95% KM (z) UCL 164.8    95% KM Bootstrap t UCL 267.4
90% KM Chebyshev UCL 213.2 95% KM Chebyshev UCL 261.8
97.5% KM Chebyshev UCL 329.1 99% KM Chebyshev UCL 461.4

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 4.093 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.816 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.191 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.102 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.525 k star (bias corrected MLE) 0.514
Theta hat (MLE) 261.7 Theta star (bias corrected MLE) 267.2
nu hat (MLE) 89.18 nu star (bias corrected) 87.36
Mean (detects) 137.3

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 104.2
Maximum 3800 Median 26
SD 377.8 CV 3.625
k hat (MLE) 0.243 k star (bias corrected MLE) 0.243
Theta hat (MLE) 428.4 Theta star (bias corrected MLE) 429.4
nu hat (MLE) 54.48 nu star (bias corrected) 54.36
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (54.36, α) 38.42 Adjusted Chi Square Value (54.36, β) 38.24
95% Gamma Approximate UCL (use when n>=50) 147.4 95% Gamma Adjusted UCL (use when n<50) 148.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 106.1 SD (KM) 375.7
Variance (KM) 141130 SE of Mean (KM) 35.71
k hat (KM) 0.0797 k star (KM) 0.0836
nu hat (KM) 17.86 nu star (KM) 18.72
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1330 theta star (KM) 1270
80% gamma percentile (KM) 54.84 90% gamma percentile (KM) 258.3
95% gamma percentile (KM) 617.8 99% gamma percentile (KM) 1840

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (18.72, α) 9.912 Adjusted Chi Square Value (18.72, β) 9.828
   95% Gamma Approximate KM‐UCL (use when n>=50) 200.3    95% Gamma Adjusted KM‐UCL (use when n<50) 202

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.98 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.558 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0617 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0962 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 105.4 Mean in Log Scale 3.112
SD in Original Scale 377.5 SD in Log Scale 1.723
   95% t UCL (assumes normality of ROS data) 164.6    95% Percentile Bootstrap UCL 174.6
   95% BCA Bootstrap UCL 218.1    95% Bootstrap t UCL 267.5
   95% H‐UCL (Log ROS) 161.5

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.137 KM Geo Mean 23.04
KM SD (logged) 1.69    95% Critical H Value (KM‐Log) 2.948
KM Standard Error of Mean (logged) 0.164 95% H‐UCL (KM ‐Log) 154.2
KM SD (logged) 1.69    95% Critical H Value (KM‐Log) 2.948
KM Standard Error of Mean (logged) 0.164

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 107.5 Mean in Log Scale 3.186
SD in Original Scale 377.1 SD in Log Scale 1.729
   95% t UCL (Assumes normality) 166.6    95% H‐Stat UCL 176.1
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 154.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(a)anthracene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 78
Number of Detects 94 Number of Non‐Detects 18
Number of Distinct Detects 70 Number of Distinct Non‐Detects 11
Minimum Detect 1.7 Minimum Non‐Detect 1.5
Maximum Detect 12000 Maximum Non‐Detect 150
Variance Detects 1822854 Percent Non‐Detects 16.07%
Mean Detects 315.4 SD Detects 1350
Median Detects 45 CV Detects 4.28
Skewness Detects 7.524 Kurtosis Detects 62.39
Mean of Logged Detects 3.944 SD of Logged Detects 1.587

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.244 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.426 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0916 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 266.5 KM Standard Error of Mean 117.4
KM SD 1235    95% KM (BCA) UCL 494
   95% KM (t) UCL 461.2    95% KM (Percentile Bootstrap) UCL 487.8
   95% KM (z) UCL 459.6    95% KM Bootstrap t UCL 870.6
90% KM Chebyshev UCL 618.6 95% KM Chebyshev UCL 778.1
97.5% KM Chebyshev UCL 999.4 99% KM Chebyshev UCL 1434

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 9.539 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.851 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.247 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0993 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.368 k star (bias corrected MLE) 0.364
Theta hat (MLE) 856.1 Theta star (bias corrected MLE) 867.1
nu hat (MLE) 69.27 nu star (bias corrected) 68.39
Mean (detects) 315.4

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 264.7
Maximum 12000 Median 39
SD 1241 CV 4.689
k hat (MLE) 0.238 k star (bias corrected MLE) 0.238
Theta hat (MLE) 1112 Theta star (bias corrected MLE) 1114
nu hat (MLE) 53.3 nu star (bias corrected) 53.21
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (53.21, α) 37.45 Adjusted Chi Square Value (53.21, β) 37.28
95% Gamma Approximate UCL (use when n>=50) 376.1 95% Gamma Adjusted UCL (use when n<50) 377.8

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 266.5 SD (KM) 1235
Variance (KM) 1526157 SE of Mean (KM) 117.4
k hat (KM) 0.0465 k star (KM) 0.0513
nu hat (KM) 10.43 nu star (KM) 11.48

Page 9 of 38 Geosyntec Consultants



APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 5726 theta star (KM) 5200
80% gamma percentile (KM) 39.41 90% gamma percentile (KM) 420
95% gamma percentile (KM) 1430 99% gamma percentile (KM) 5741

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (11.48, α) 4.887 Adjusted Chi Square Value (11.48, β) 4.831
   95% Gamma Approximate KM‐UCL (use when n>=50) 626.1    95% Gamma Adjusted KM‐UCL (use when n<50) 633.4

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.964 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0593 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0692 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0916 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 266 Mean in Log Scale 3.548
SD in Original Scale 1241 SD in Log Scale 1.777
   95% t UCL (assumes normality of ROS data) 460.6    95% Percentile Bootstrap UCL 490.8
   95% BCA Bootstrap UCL 597.7    95% Bootstrap t UCL 970.8
   95% H‐UCL (Log ROS) 282.2

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.55 KM Geo Mean 34.8
KM SD (logged) 1.78    95% Critical H Value (KM‐Log) 3.053
KM Standard Error of Mean (logged) 0.172 95% H‐UCL (KM ‐Log) 283.9
KM SD (logged) 1.78    95% Critical H Value (KM‐Log) 3.053
KM Standard Error of Mean (logged) 0.172

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 267.7 Mean in Log Scale 3.596
SD in Original Scale 1241 SD in Log Scale 1.796
   95% t UCL (Assumes normality) 462.2    95% H‐Stat UCL 308.7
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 283.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(a)pyrene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 83
Number of Detects 105 Number of Non‐Detects 7
Number of Distinct Detects 79 Number of Distinct Non‐Detects 6
Minimum Detect 2.2 Minimum Non‐Detect 1.9
Maximum Detect 7900 Maximum Non‐Detect 94
Variance Detects 1253776 Percent Non‐Detects 6.25%
Mean Detects 328.6 SD Detects 1120
Median Detects 57 CV Detects 3.408
Skewness Detects 5.209 Kurtosis Detects 27.93
Mean of Logged Detects 4.075 SD of Logged Detects 1.693

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.3 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.407 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0867 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 308.9 KM Standard Error of Mean 102.7
KM SD 1082    95% KM (BCA) UCL 501.6
   95% KM (t) UCL 479.2    95% KM (Percentile Bootstrap) UCL 485.1
   95% KM (z) UCL 477.8    95% KM Bootstrap t UCL 648.7
90% KM Chebyshev UCL 617 95% KM Chebyshev UCL 756.5
97.5% KM Chebyshev UCL 950.2 99% KM Chebyshev UCL 1331

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 7.867 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.847 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.204 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0946 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.385 k star (bias corrected MLE) 0.38
Theta hat (MLE) 853.4 Theta star (bias corrected MLE) 863.8
nu hat (MLE) 80.86 nu star (bias corrected) 79.88
Mean (detects) 328.6

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 308
Maximum 7900 Median 52
SD 1087 CV 3.528
k hat (MLE) 0.312 k star (bias corrected MLE) 0.309
Theta hat (MLE) 987.9 Theta star (bias corrected MLE) 995.6
nu hat (MLE) 69.85 nu star (bias corrected) 69.31
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (69.31, α) 51.14 Adjusted Chi Square Value (69.31, β) 50.94
95% Gamma Approximate UCL (use when n>=50) 417.4 95% Gamma Adjusted UCL (use when n<50) 419.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 308.9 SD (KM) 1082
Variance (KM) 1170074 SE of Mean (KM) 102.7
k hat (KM) 0.0815 k star (KM) 0.0853
nu hat (KM) 18.26 nu star (KM) 19.11
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 3788 theta star (KM) 3621
80% gamma percentile (KM) 165.7 90% gamma percentile (KM) 760.8
95% gamma percentile (KM) 1799 99% gamma percentile (KM) 5305

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (19.11, α) 10.19 Adjusted Chi Square Value (19.11, β) 10.11
   95% Gamma Approximate KM‐UCL (use when n>=50) 578.8    95% Gamma Adjusted KM‐UCL (use when n<50) 583.7

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.962 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0306 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0605 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0867 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 308.7 Mean in Log Scale 3.932
SD in Original Scale 1087 SD in Log Scale 1.758
   95% t UCL (assumes normality of ROS data) 479    95% Percentile Bootstrap UCL 494
   95% BCA Bootstrap UCL 547.7    95% Bootstrap t UCL 621.7
   95% H‐UCL (Log ROS) 396.7

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.938 KM Geo Mean 51.3
KM SD (logged) 1.739    95% Critical H Value (KM‐Log) 3.005
KM Standard Error of Mean (logged) 0.166 95% H‐UCL (KM ‐Log) 382.2
KM SD (logged) 1.739    95% Critical H Value (KM‐Log) 3.005
KM Standard Error of Mean (logged) 0.166

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 309.2 Mean in Log Scale 3.957
SD in Original Scale 1086 SD in Log Scale 1.736
   95% t UCL (Assumes normality) 479.4    95% H‐Stat UCL 387
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 382.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(b)fluoranthene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 78
Number of Detects 106 Number of Non‐Detects 6
Number of Distinct Detects 78 Number of Distinct Non‐Detects 5
Minimum Detect 2.2 Minimum Non‐Detect 4
Maximum Detect 13000 Maximum Non‐Detect 100
Variance Detects 2537742 Percent Non‐Detects 5.36%
Mean Detects 450.4 SD Detects 1593
Median Detects 90.5 CV Detects 3.537
Skewness Detects 6.065 Kurtosis Detects 40.81
Mean of Logged Detects 4.444 SD of Logged Detects 1.661

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.292 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.41 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0863 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 427 KM Standard Error of Mean 146.7
KM SD 1546    95% KM (BCA) UCL 692.2
   95% KM (t) UCL 670.4    95% KM (Percentile Bootstrap) UCL 680.5
   95% KM (z) UCL 668.4    95% KM Bootstrap t UCL 940
90% KM Chebyshev UCL 867.2 95% KM Chebyshev UCL 1067
97.5% KM Chebyshev UCL 1343 99% KM Chebyshev UCL 1887

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 7.635 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.844 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.204 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0942 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.396 k star (bias corrected MLE) 0.391
Theta hat (MLE) 1138 Theta star (bias corrected MLE) 1153
nu hat (MLE) 83.89 nu star (bias corrected) 82.84
Mean (detects) 450.4

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 426.3
Maximum 13000 Median 81.5
SD 1553 CV 3.643
k hat (MLE) 0.325 k star (bias corrected MLE) 0.322
Theta hat (MLE) 1312 Theta star (bias corrected MLE) 1324
nu hat (MLE) 72.76 nu star (bias corrected) 72.14
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (72.14, α) 53.58 Adjusted Chi Square Value (72.14, β) 53.38
95% Gamma Approximate UCL (use when n>=50) 573.9 95% Gamma Adjusted UCL (use when n<50) 576.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 427 SD (KM) 1546
Variance (KM) 2388782 SE of Mean (KM) 146.7
k hat (KM) 0.0763 k star (KM) 0.0802
nu hat (KM) 17.1 nu star (KM) 17.98
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 5594 theta star (KM) 5321
80% gamma percentile (KM) 204.5 90% gamma percentile (KM) 1015
95% gamma percentile (KM) 2484 99% gamma percentile (KM) 7552

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (17.98, α) 9.373 Adjusted Chi Square Value (17.98, β) 9.292
   95% Gamma Approximate KM‐UCL (use when n>=50) 819    95% Gamma Adjusted KM‐UCL (use when n<50) 826.1

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.971 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.155 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0669 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0863 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 426.9 Mean in Log Scale 4.317
SD in Original Scale 1553 SD in Log Scale 1.719
   95% t UCL (assumes normality of ROS data) 670.2    95% Percentile Bootstrap UCL 695.6
   95% BCA Bootstrap UCL 819.6    95% Bootstrap t UCL 951
   95% H‐UCL (Log ROS) 533.7

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.316 KM Geo Mean 74.87
KM SD (logged) 1.714    95% Critical H Value (KM‐Log) 2.976
KM Standard Error of Mean (logged) 0.163 95% H‐UCL (KM ‐Log) 527.6
KM SD (logged) 1.714    95% Critical H Value (KM‐Log) 2.976
KM Standard Error of Mean (logged) 0.163

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 427.3 Mean in Log Scale 4.332
SD in Original Scale 1552 SD in Log Scale 1.704
   95% t UCL (Assumes normality) 670.6    95% H‐Stat UCL 524.6
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 527.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 75
Number of Detects 92 Number of Non‐Detects 20
Number of Distinct Detects 67 Number of Distinct Non‐Detects 11
Minimum Detect 4.1 Minimum Non‐Detect 4
Maximum Detect 3900 Maximum Non‐Detect 420
Variance Detects 390866 Percent Non‐Detects 17.86%
Mean Detects 228.5 SD Detects 625.2
Median Detects 60 CV Detects 2.736
Skewness Detects 4.361 Kurtosis Detects 19.42
Mean of Logged Detects 4.114 SD of Logged Detects 1.436

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.367 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.385 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0926 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 191.4 KM Standard Error of Mean 54.1
KM SD 569.3    95% KM (BCA) UCL 293.7
   95% KM (t) UCL 281.2    95% KM (Percentile Bootstrap) UCL 285.4
   95% KM (z) UCL 280.4    95% KM Bootstrap t UCL 345.4
90% KM Chebyshev UCL 353.7 95% KM Chebyshev UCL 427.3
97.5% KM Chebyshev UCL 529.3 99% KM Chebyshev UCL 729.8

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 7.199 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.822 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.21 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0988 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.484 k star (bias corrected MLE) 0.476
Theta hat (MLE) 471.8 Theta star (bias corrected MLE) 480.2
nu hat (MLE) 89.12 nu star (bias corrected) 87.55
Mean (detects) 228.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 188.8
Maximum 3900 Median 42
SD 572.6 CV 3.032
k hat (MLE) 0.27 k star (bias corrected MLE) 0.269
Theta hat (MLE) 699.8 Theta star (bias corrected MLE) 703.1
nu hat (MLE) 60.45 nu star (bias corrected) 60.16
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (60.16, α) 43.32 Adjusted Chi Square Value (60.16, β) 43.14
95% Gamma Approximate UCL (use when n>=50) 262.2 95% Gamma Adjusted UCL (use when n<50) 263.3

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 191.4 SD (KM) 569.3
Variance (KM) 324117 SE of Mean (KM) 54.1
k hat (KM) 0.113 k star (KM) 0.116
nu hat (KM) 25.33 nu star (KM) 25.98
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1693 theta star (KM) 1650
80% gamma percentile (KM) 161.4 90% gamma percentile (KM) 537.1
95% gamma percentile (KM) 1097 99% gamma percentile (KM) 2820

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (25.98, α) 15.37 Adjusted Chi Square Value (25.98, β) 15.26
   95% Gamma Approximate KM‐UCL (use when n>=50) 323.7    95% Gamma Adjusted KM‐UCL (use when n<50) 326

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.952 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.00613 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0644 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0926 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 190.3 Mean in Log Scale 3.732
SD in Original Scale 572.1 SD in Log Scale 1.622
   95% t UCL (assumes normality of ROS data) 280    95% Percentile Bootstrap UCL 283.2
   95% BCA Bootstrap UCL 319.5    95% Bootstrap t UCL 340.8
   95% H‐UCL (Log ROS) 242.1

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.771 KM Geo Mean 43.42
KM SD (logged) 1.567    95% Critical H Value (KM‐Log) 2.806
KM Standard Error of Mean (logged) 0.152 95% H‐UCL (KM ‐Log) 225
KM SD (logged) 1.567    95% Critical H Value (KM‐Log) 2.806
KM Standard Error of Mean (logged) 0.152

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 194.7 Mean in Log Scale 3.802
SD in Original Scale 571.2 SD in Log Scale 1.64
   95% t UCL (Assumes normality) 284.2    95% H‐Stat UCL 269.6
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 225

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(k)fluoranthene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 78
Number of Detects 92 Number of Non‐Detects 20
Number of Distinct Detects 71 Number of Distinct Non‐Detects 13
Minimum Detect 2.1 Minimum Non‐Detect 2.1
Maximum Detect 5000 Maximum Non‐Detect 100
Variance Detects 407965 Percent Non‐Detects 17.86%
Mean Detects 192.2 SD Detects 638.7
Median Detects 38.5 CV Detects 3.323
Skewness Detects 5.827 Kurtosis Detects 38.12
Mean of Logged Detects 3.673 SD of Logged Detects 1.581

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.315 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.383 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0926 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 159.4 KM Standard Error of Mean 55.11
KM SD 580.1    95% KM (BCA) UCL 271.7
   95% KM (t) UCL 250.8    95% KM (Percentile Bootstrap) UCL 256.7
   95% KM (z) UCL 250    95% KM Bootstrap t UCL 365.2
90% KM Chebyshev UCL 324.7 95% KM Chebyshev UCL 399.6
97.5% KM Chebyshev UCL 503.5 99% KM Chebyshev UCL 707.7

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 7.084 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.84 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.212 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0998 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.413 k star (bias corrected MLE) 0.407
Theta hat (MLE) 465.5 Theta star (bias corrected MLE) 472.6
nu hat (MLE) 75.97 nu star (bias corrected) 74.83
Mean (detects) 192.2

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 157.9
Maximum 5000 Median 25
SD 583 CV 3.693
k hat (MLE) 0.248 k star (bias corrected MLE) 0.247
Theta hat (MLE) 636.5 Theta star (bias corrected MLE) 638.3
nu hat (MLE) 55.56 nu star (bias corrected) 55.41
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (55.41, α) 39.3 Adjusted Chi Square Value (55.41, β) 39.13
95% Gamma Approximate UCL (use when n>=50) 222.6 95% Gamma Adjusted UCL (use when n<50) 223.6

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 159.4 SD (KM) 580.1
Variance (KM) 336460 SE of Mean (KM) 55.11
k hat (KM) 0.0755 k star (KM) 0.0794
nu hat (KM) 16.91 nu star (KM) 17.79
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 2111 theta star (KM) 2007
80% gamma percentile (KM) 74.79 90% gamma percentile (KM) 376.2
95% gamma percentile (KM) 926.5 99% gamma percentile (KM) 2832

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (17.79, α) 9.24 Adjusted Chi Square Value (17.79, β) 9.16
   95% Gamma Approximate KM‐UCL (use when n>=50) 306.9    95% Gamma Adjusted KM‐UCL (use when n<50) 309.6

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.963 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.048 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0514 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0926 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 158.9 Mean in Log Scale 3.229
SD in Original Scale 582.8 SD in Log Scale 1.785
   95% t UCL (assumes normality of ROS data) 250.2    95% Percentile Bootstrap UCL 256
   95% BCA Bootstrap UCL 302.3    95% Bootstrap t UCL 373.6
   95% H‐UCL (Log ROS) 208.6

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.282 KM Geo Mean 26.62
KM SD (logged) 1.706    95% Critical H Value (KM‐Log) 2.967
KM Standard Error of Mean (logged) 0.165 95% H‐UCL (KM ‐Log) 184.5
KM SD (logged) 1.706    95% Critical H Value (KM‐Log) 2.967
KM Standard Error of Mean (logged) 0.165

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 160.2 Mean in Log Scale 3.325
SD in Original Scale 582.5 SD in Log Scale 1.719
   95% t UCL (Assumes normality) 251.5    95% H‐Stat UCL 198.1
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 184.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Chrysene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 82
Number of Detects 104 Number of Non‐Detects 8
Number of Distinct Detects 79 Number of Distinct Non‐Detects 5
Minimum Detect 1.5 Minimum Non‐Detect 1.4
Maximum Detect 14000 Maximum Non‐Detect 69
Variance Detects 2418921 Percent Non‐Detects 7.14%
Mean Detects 377.7 SD Detects 1555
Median Detects 64.5 CV Detects 4.117
Skewness Detects 7.347 Kurtosis Detects 59.91
Mean of Logged Detects 4.17 SD of Logged Detects 1.672

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.251 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.404 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0872 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 351.2 KM Standard Error of Mean 141.9
KM SD 1495    95% KM (BCA) UCL 653.3
   95% KM (t) UCL 586.6    95% KM (Percentile Bootstrap) UCL 584.9
   95% KM (z) UCL 584.6    95% KM Bootstrap t UCL 1023
90% KM Chebyshev UCL 776.9 95% KM Chebyshev UCL 969.8
97.5% KM Chebyshev UCL 1237 99% KM Chebyshev UCL 1763

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 8.706 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.849 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.239 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.095 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.377 k star (bias corrected MLE) 0.372
Theta hat (MLE) 1003 Theta star (bias corrected MLE) 1015
nu hat (MLE) 78.33 nu star (bias corrected) 77.41
Mean (detects) 377.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 350.8
Maximum 14000 Median 58.5
SD 1501 CV 4.28
k hat (MLE) 0.298 k star (bias corrected MLE) 0.296
Theta hat (MLE) 1177 Theta star (bias corrected MLE) 1185
nu hat (MLE) 66.74 nu star (bias corrected) 66.28
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (66.28, α) 48.55 Adjusted Chi Square Value (66.28, β) 48.35
95% Gamma Approximate UCL (use when n>=50) 478.9 95% Gamma Adjusted UCL (use when n<50) 480.9

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 351.2 SD (KM) 1495
Variance (KM) 2233706 SE of Mean (KM) 141.9
k hat (KM) 0.0552 k star (KM) 0.0597
nu hat (KM) 12.37 nu star (KM) 13.37
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 6360 theta star (KM) 5883
80% gamma percentile (KM) 83.57 90% gamma percentile (KM) 657.4
95% gamma percentile (KM) 1966 99% gamma percentile (KM) 7101

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (13.37, α) 6.144 Adjusted Chi Square Value (13.37, β) 6.08
   95% Gamma Approximate KM‐UCL (use when n>=50) 764.4    95% Gamma Adjusted KM‐UCL (use when n<50) 772.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.973 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.196 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0723 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0872 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 351.1 Mean in Log Scale 3.948
SD in Original Scale 1501 SD in Log Scale 1.822
   95% t UCL (assumes normality of ROS data) 586.4    95% Percentile Bootstrap UCL 612.8
   95% BCA Bootstrap UCL 736.9    95% Bootstrap t UCL 1027
   95% H‐UCL (Log ROS) 465.8

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.946 KM Geo Mean 51.74
KM SD (logged) 1.817    95% Critical H Value (KM‐Log) 3.098
KM Standard Error of Mean (logged) 0.173 95% H‐UCL (KM ‐Log) 460
KM SD (logged) 1.817    95% Critical H Value (KM‐Log) 3.098
KM Standard Error of Mean (logged) 0.173

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 351.3 Mean in Log Scale 3.949
SD in Original Scale 1501 SD in Log Scale 1.838
   95% t UCL (Assumes normality) 586.6    95% H‐Stat UCL 484.8
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 460

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Dibenzo(a,h)anthracene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 66
Number of Detects 63 Number of Non‐Detects 49
Number of Distinct Detects 47 Number of Distinct Non‐Detects 22
Minimum Detect 3.8 Minimum Non‐Detect 3.4
Maximum Detect 1100 Maximum Non‐Detect 340
Variance Detects 37503 Percent Non‐Detects 43.75%
Mean Detects 73.36 SD Detects 193.7
Median Detects 18 CV Detects 2.64
Skewness Detects 4.388 Kurtosis Detects 19.89
Mean of Logged Detects 3.011 SD of Logged Detects 1.374

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.385 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.369 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 44.6 KM Standard Error of Mean 14.12
KM SD 148    95% KM (BCA) UCL 70.07
   95% KM (t) UCL 68.01    95% KM (Percentile Bootstrap) UCL 69.46
   95% KM (z) UCL 67.82    95% KM Bootstrap t UCL 103
90% KM Chebyshev UCL 86.95 95% KM Chebyshev UCL 106.1
97.5% KM Chebyshev UCL 132.8 99% KM Chebyshev UCL 185.1

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 5.603 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.817 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.232 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.119 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.495 k star (bias corrected MLE) 0.482
Theta hat (MLE) 148.1 Theta star (bias corrected MLE) 152.1
nu hat (MLE) 62.43 nu star (bias corrected) 60.79
Mean (detects) 73.36

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 41.84
Maximum 1100 Median 4.55
SD 149.2 CV 3.566
k hat (MLE) 0.189 k star (bias corrected MLE) 0.19
Theta hat (MLE) 221.3 Theta star (bias corrected MLE) 220.3
nu hat (MLE) 42.35 nu star (bias corrected) 42.55
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (42.55, α) 28.6 Adjusted Chi Square Value (42.55, β) 28.45
95% Gamma Approximate UCL (use when n>=50) 62.26 95% Gamma Adjusted UCL (use when n<50) 62.59

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 44.6 SD (KM) 148
Variance (KM) 21896 SE of Mean (KM) 14.12
k hat (KM) 0.0908 k star (KM) 0.0944
nu hat (KM) 20.35 nu star (KM) 21.14
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 490.9 theta star (KM) 472.6
80% gamma percentile (KM) 28.35 90% gamma percentile (KM) 115.7
95% gamma percentile (KM) 259.6 99% gamma percentile (KM) 729.2

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (21.14, α) 11.69 Adjusted Chi Square Value (21.14, β) 11.6
   95% Gamma Approximate KM‐UCL (use when n>=50) 80.62    95% Gamma Adjusted KM‐UCL (use when n<50) 81.25

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.903 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 3.62E‐05 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.133 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 42.98 Mean in Log Scale 2.051
SD in Original Scale 148.8 SD in Log Scale 1.66
   95% t UCL (assumes normality of ROS data) 66.31    95% Percentile Bootstrap UCL 66.69
   95% BCA Bootstrap UCL 77.44    95% Bootstrap t UCL 98.91
   95% H‐UCL (Log ROS) 48.79

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.401 KM Geo Mean 11.03
KM SD (logged) 1.321    95% Critical H Value (KM‐Log) 2.535
KM Standard Error of Mean (logged) 0.132    95% H‐UCL (KM ‐Log) 36.25
KM SD (logged) 1.321    95% Critical H Value (KM‐Log) 2.535
KM Standard Error of Mean (logged) 0.132

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 51.92 Mean in Log Scale 2.589
SD in Original Scale 149.1 SD in Log Scale 1.513
   95% t UCL (Assumes normality) 75.28    95% H‐Stat UCL 62.03
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 106.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Fluoranthene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 84
Number of Detects 106 Number of Non‐Detects 6
Number of Distinct Detects 81 Number of Distinct Non‐Detects 6
Minimum Detect 2 Minimum Non‐Detect 1.4
Maximum Detect 29000 Maximum Non‐Detect 79
Variance Detects 8530057 Percent Non‐Detects 5.36%
Mean Detects 548.7 SD Detects 2921
Median Detects 75 CV Detects 5.323
Skewness Detects 9.102 Kurtosis Detects 87.98
Mean of Logged Detects 4.308 SD of Logged Detects 1.681

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.19 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.434 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0863 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 519.9 KM Standard Error of Mean 268.7
KM SD 2830    95% KM (BCA) UCL 1042
   95% KM (t) UCL 965.7    95% KM (Percentile Bootstrap) UCL 1016
   95% KM (z) UCL 962    95% KM Bootstrap t UCL 2220
90% KM Chebyshev UCL 1326 95% KM Chebyshev UCL 1691
97.5% KM Chebyshev UCL 2198 99% KM Chebyshev UCL 3194

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 10.95 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.858 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.265 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0949 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.338 k star (bias corrected MLE) 0.335
Theta hat (MLE) 1622 Theta star (bias corrected MLE) 1638
nu hat (MLE) 71.7 nu star (bias corrected) 71.01
Mean (detects) 548.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 519.3
Maximum 29000 Median 68
SD 2843 CV 5.475
k hat (MLE) 0.287 k star (bias corrected MLE) 0.285
Theta hat (MLE) 1810 Theta star (bias corrected MLE) 1821
nu hat (MLE) 64.25 nu star (bias corrected) 63.86
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (63.86, α) 46.48 Adjusted Chi Square Value (63.86, β) 46.29
95% Gamma Approximate UCL (use when n>=50) 713.5 95% Gamma Adjusted UCL (use when n<50) 716.5

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 519.9 SD (KM) 2830
Variance (KM) 8011550 SE of Mean (KM) 268.7
k hat (KM) 0.0337 k star (KM) 0.0388
nu hat (KM) 7.559 nu star (KM) 8.689
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 15409 theta star (KM) 13403
80% gamma percentile (KM) 24.7 90% gamma percentile (KM) 533.4
95% gamma percentile (KM) 2450 99% gamma percentile (KM) 12417

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (8.69, α) 3.14 Adjusted Chi Square Value (8.69, β) 3.097
   95% Gamma Approximate KM‐UCL (use when n>=50) 1439    95% Gamma Adjusted KM‐UCL (use when n<50) 1459

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.968 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0935 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0744 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0863 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 519.8 Mean in Log Scale 4.167
SD in Original Scale 2843 SD in Log Scale 1.762
   95% t UCL (assumes normality of ROS data) 965.4    95% Percentile Bootstrap UCL 1022
   95% BCA Bootstrap UCL 1415    95% Bootstrap t UCL 2347
   95% H‐UCL (Log ROS) 505.8

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.164 KM Geo Mean 64.31
KM SD (logged) 1.761    95% Critical H Value (KM‐Log) 3.031
KM Standard Error of Mean (logged) 0.168 95% H‐UCL (KM ‐Log) 503.1
KM SD (logged) 1.761    95% Critical H Value (KM‐Log) 3.031
KM Standard Error of Mean (logged) 0.168

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 520.1 Mean in Log Scale 4.175
SD in Original Scale 2843 SD in Log Scale 1.763
   95% t UCL (Assumes normality) 965.7    95% H‐Stat UCL 510.8
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 503.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Fluorene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 47
Number of Detects 37 Number of Non‐Detects 75
Number of Distinct Detects 29 Number of Distinct Non‐Detects 22
Minimum Detect 2.4 Minimum Non‐Detect 2.1
Maximum Detect 1000 Maximum Non‐Detect 220
Variance Detects 31356 Percent Non‐Detects 66.96%
Mean Detects 73.18 SD Detects 177.1
Median Detects 12 CV Detects 2.42
Skewness Detects 4.39 Kurtosis Detects 21.75
Mean of Logged Detects 2.895 SD of Logged Detects 1.567

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.439 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.936 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.352 Lilliefors GOF Test
5% Lilliefors Critical Value 0.144 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 26.23 KM Standard Error of Mean 10.14
KM SD 105.8    95% KM (BCA) UCL 43.64
   95% KM (t) UCL 43.05    95% KM (Percentile Bootstrap) UCL 44.88
   95% KM (z) UCL 42.91    95% KM Bootstrap t UCL 66.36
90% KM Chebyshev UCL 56.65 95% KM Chebyshev UCL 70.42
97.5% KM Chebyshev UCL 89.54 99% KM Chebyshev UCL 127.1

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 2.669 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.821 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.231 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.154 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.46 k star (bias corrected MLE) 0.441
Theta hat (MLE) 159 Theta star (bias corrected MLE) 166
nu hat (MLE) 34.06 nu star (bias corrected) 32.63
Mean (detects) 73.18

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 24.18
Maximum 1000 Median 0.01
SD 106.6 CV 4.408
k hat (MLE) 0.145 k star (bias corrected MLE) 0.147
Theta hat (MLE) 166.4 Theta star (bias corrected MLE) 164.1
nu hat (MLE) 32.55 nu star (bias corrected) 33.01
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (33.01, α) 20.88 Adjusted Chi Square Value (33.01, β) 20.75
95% Gamma Approximate UCL (use when n>=50) 38.24 95% Gamma Adjusted UCL (use when n<50) 38.47

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 26.23 SD (KM) 105.8
Variance (KM) 11184 SE of Mean (KM) 10.14
k hat (KM) 0.0615 k star (KM) 0.0658
nu hat (KM) 13.78 nu star (KM) 14.74
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 426.4 theta star (KM) 398.5
80% gamma percentile (KM) 8.101 90% gamma percentile (KM) 53.8
95% gamma percentile (KM) 149.6 99% gamma percentile (KM) 508.1

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (14.74, α) 7.084 Adjusted Chi Square Value (14.74, β) 7.015
   95% Gamma Approximate KM‐UCL (use when n>=50) 54.59    95% Gamma Adjusted KM‐UCL (use when n<50) 55.13

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.923 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.936 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.137 Lilliefors GOF Test
5% Lilliefors Critical Value 0.144 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 24.75 Mean in Log Scale 0.354
SD in Original Scale 106.5 SD in Log Scale 2.299
   95% t UCL (assumes normality of ROS data) 41.44    95% Percentile Bootstrap UCL 42.99
   95% BCA Bootstrap UCL 53.66    95% Bootstrap t UCL 66.46
   95% H‐UCL (Log ROS) 44.81

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.561 KM Geo Mean 4.765
KM SD (logged) 1.345    95% Critical H Value (KM‐Log) 2.56
KM Standard Error of Mean (logged) 0.134 95% H‐UCL (KM ‐Log) 16.31
KM SD (logged) 1.345    95% Critical H Value (KM‐Log) 2.56
KM Standard Error of Mean (logged) 0.134

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 30.78 Mean in Log Scale 1.818
SD in Original Scale 106.2 SD in Log Scale 1.579
   95% t UCL (Assumes normality) 47.43    95% H‐Stat UCL 32.71
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 16.31

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Indeno(1,2,3‐cd)pyrene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 71
Number of Detects 81 Number of Non‐Detects 31
Number of Distinct Detects 60 Number of Distinct Non‐Detects 17
Minimum Detect 4 Minimum Non‐Detect 3.9
Maximum Detect 3100 Maximum Non‐Detect 410
Variance Detects 265083 Percent Non‐Detects 27.68%
Mean Detects 185 SD Detects 514.9
Median Detects 37 CV Detects 2.782
Skewness Detects 4.201 Kurtosis Detects 17.91
Mean of Logged Detects 3.831 SD of Logged Detects 1.429

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.369 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.404 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0985 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 138.7 KM Standard Error of Mean 42.02
KM SD 441.8    95% KM (BCA) UCL 212.2
   95% KM (t) UCL 208.4    95% KM (Percentile Bootstrap) UCL 216.4
   95% KM (z) UCL 207.8    95% KM Bootstrap t UCL 266.3
90% KM Chebyshev UCL 264.8 95% KM Chebyshev UCL 321.9
97.5% KM Chebyshev UCL 401.1 99% KM Chebyshev UCL 556.8

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 7.619 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.828 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.236 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.105 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.463 k star (bias corrected MLE) 0.454
Theta hat (MLE) 400 Theta star (bias corrected MLE) 407.9
nu hat (MLE) 74.94 nu star (bias corrected) 73.49
Mean (detects) 185

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 135.3
Maximum 3100 Median 25
SD 444.7 CV 3.287
k hat (MLE) 0.222 k star (bias corrected MLE) 0.222
Theta hat (MLE) 608.1 Theta star (bias corrected MLE) 608.1
nu hat (MLE) 49.83 nu star (bias corrected) 49.83
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (49.83, α) 34.63 Adjusted Chi Square Value (49.83, β) 34.46
95% Gamma Approximate UCL (use when n>=50) 194.7 95% Gamma Adjusted UCL (use when n<50) 195.6

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 138.7 SD (KM) 441.8
Variance (KM) 195185 SE of Mean (KM) 42.02
k hat (KM) 0.0985 k star (KM) 0.102
nu hat (KM) 22.07 nu star (KM) 22.82
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1407 theta star (KM) 1362
80% gamma percentile (KM) 98.8 90% gamma percentile (KM) 371.9
95% gamma percentile (KM) 804.1 99% gamma percentile (KM) 2183

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (22.82, α) 12.95 Adjusted Chi Square Value (22.82, β) 12.85
   95% Gamma Approximate KM‐UCL (use when n>=50) 244.3    95% Gamma Adjusted KM‐UCL (use when n<50) 246.2

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.935 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 5.33E‐04 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0813 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0985 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 137 Mean in Log Scale 3.28
SD in Original Scale 444 SD in Log Scale 1.624
   95% t UCL (assumes normality of ROS data) 206.6    95% Percentile Bootstrap UCL 209.1
   95% BCA Bootstrap UCL 233.8    95% Bootstrap t UCL 251.4
   95% H‐UCL (Log ROS) 154.7

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.367 KM Geo Mean 29
KM SD (logged) 1.526    95% Critical H Value (KM‐Log) 2.759
KM Standard Error of Mean (logged) 0.151 95% H‐UCL (KM ‐Log) 138.4
KM SD (logged) 1.526    95% Critical H Value (KM‐Log) 2.759
KM Standard Error of Mean (logged) 0.151

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 145.2 Mean in Log Scale 3.479
SD in Original Scale 442.8 SD in Log Scale 1.604
   95% t UCL (Assumes normality) 214.6    95% H‐Stat UCL 181.2
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 138.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Naphthalene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 71
Number of Detects 82 Number of Non‐Detects 30
Number of Distinct Detects 61 Number of Distinct Non‐Detects 17
Minimum Detect 3.5 Minimum Non‐Detect 3.4
Maximum Detect 1500 Maximum Non‐Detect 340
Variance Detects 64463 Percent Non‐Detects 26.79%
Mean Detects 114 SD Detects 253.9
Median Detects 39 CV Detects 2.227
Skewness Detects 4.18 Kurtosis Detects 18.26
Mean of Logged Detects 3.664 SD of Logged Detects 1.365

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.44 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.341 Lilliefors GOF Test
5% Lilliefors Critical Value 0.098 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 86.53 KM Standard Error of Mean 21.02
KM SD 220.9    95% KM (BCA) UCL 119.1
   95% KM (t) UCL 121.4    95% KM (Percentile Bootstrap) UCL 124.3
   95% KM (z) UCL 121.1    95% KM Bootstrap t UCL 147.3
90% KM Chebyshev UCL 149.6 95% KM Chebyshev UCL 178.2
97.5% KM Chebyshev UCL 217.8 99% KM Chebyshev UCL 295.7

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 4.147 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.811 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.178 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.104 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.579 k star (bias corrected MLE) 0.566
Theta hat (MLE) 196.8 Theta star (bias corrected MLE) 201.3
nu hat (MLE) 94.99 nu star (bias corrected) 92.84
Mean (detects) 114

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 84.18
Maximum 1500 Median 20.5
SD 222.6 CV 2.644
k hat (MLE) 0.245 k star (bias corrected MLE) 0.245
Theta hat (MLE) 343.1 Theta star (bias corrected MLE) 344
nu hat (MLE) 54.96 nu star (bias corrected) 54.82
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (54.82, α) 38.81 Adjusted Chi Square Value (54.82, β) 38.63
95% Gamma Approximate UCL (use when n>=50) 118.9 95% Gamma Adjusted UCL (use when n<50) 119.5

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 86.53 SD (KM) 220.9
Variance (KM) 48804 SE of Mean (KM) 21.02
k hat (KM) 0.153 k star (KM) 0.155
nu hat (KM) 34.36 nu star (KM) 34.78

Page 29 of 38 Geosyntec Consultants



APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 564 theta star (KM) 557.3
80% gamma percentile (KM) 96.82 90% gamma percentile (KM) 257.7
95% gamma percentile (KM) 473 99% gamma percentile (KM) 1093

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (34.78, α) 22.28 Adjusted Chi Square Value (34.78, β) 22.15
   95% Gamma Approximate KM‐UCL (use when n>=50) 135    95% Gamma Adjusted KM‐UCL (use when n<50) 135.8

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.961 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0543 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0574 Lilliefors GOF Test
5% Lilliefors Critical Value 0.098 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 85.39 Mean in Log Scale 3.064
SD in Original Scale 222.1 SD in Log Scale 1.623
   95% t UCL (assumes normality of ROS data) 120.2    95% Percentile Bootstrap UCL 121.7
   95% BCA Bootstrap UCL 131.8    95% Bootstrap t UCL 149.3
   95% H‐UCL (Log ROS) 124.4

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.158 KM Geo Mean 23.52
KM SD (logged) 1.509    95% Critical H Value (KM‐Log) 2.741
KM Standard Error of Mean (logged) 0.148 95% H‐UCL (KM ‐Log) 108.8
KM SD (logged) 1.509    95% Critical H Value (KM‐Log) 2.741
KM Standard Error of Mean (logged) 0.148

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 89.8 Mean in Log Scale 3.213
SD in Original Scale 221.5 SD in Log Scale 1.596
   95% t UCL (Assumes normality) 124.5    95% H‐Stat UCL 136.7
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 108.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Phenanthrene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 81
Number of Detects 102 Number of Non‐Detects 10
Number of Distinct Detects 75 Number of Distinct Non‐Detects 7
Minimum Detect 2.7 Minimum Non‐Detect 1.8
Maximum Detect 25000 Maximum Non‐Detect 89
Variance Detects 6493024 Percent Non‐Detects 8.93%
Mean Detects 470.7 SD Detects 2548
Median Detects 60 CV Detects 5.413
Skewness Detects 9.118 Kurtosis Detects 87.38
Mean of Logged Detects 4.173 SD of Logged Detects 1.61

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.186 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.427 Lilliefors GOF Test
5% Lilliefors Critical Value 0.088 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 429.7 KM Standard Error of Mean 230.1
KM SD 2423    95% KM (BCA) UCL 897.1
   95% KM (t) UCL 811.4    95% KM (Percentile Bootstrap) UCL 876.5
   95% KM (z) UCL 808.2    95% KM Bootstrap t UCL 2381
90% KM Chebyshev UCL 1120 95% KM Chebyshev UCL 1433
97.5% KM Chebyshev UCL 1867 99% KM Chebyshev UCL 2719

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 11.33 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.858 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.295 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.096 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.341 k star (bias corrected MLE) 0.337
Theta hat (MLE) 1381 Theta star (bias corrected MLE) 1395
nu hat (MLE) 69.54 nu star (bias corrected) 68.83
Mean (detects) 470.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 428.7
Maximum 25000 Median 53
SD 2434 CV 5.679
k hat (MLE) 0.264 k star (bias corrected MLE) 0.263
Theta hat (MLE) 1626 Theta star (bias corrected MLE) 1633
nu hat (MLE) 59.05 nu star (bias corrected) 58.8
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (58.80, α) 42.17 Adjusted Chi Square Value (58.80, β) 41.99
95% Gamma Approximate UCL (use when n>=50) 597.8 95% Gamma Adjusted UCL (use when n<50) 600.4

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 429.7 SD (KM) 2423
Variance (KM) 5872478 SE of Mean (KM) 230.1
k hat (KM) 0.0314 k star (KM) 0.0366
nu hat (KM) 7.044 nu star (KM) 8.189
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 13665 theta star (KM) 11755
80% gamma percentile (KM) 15.21 90% gamma percentile (KM) 393.2
95% gamma percentile (KM) 1949 99% gamma percentile (KM) 10466

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (8.19, α) 2.845 Adjusted Chi Square Value (8.19, β) 2.804
   95% Gamma Approximate KM‐UCL (use when n>=50) 1237    95% Gamma Adjusted KM‐UCL (use when n<50) 1255

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.965 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0531 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0957 Lilliefors GOF Test
5% Lilliefors Critical Value 0.088 Detected Data Not Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 429.5 Mean in Log Scale 3.936
SD in Original Scale 2434 SD in Log Scale 1.752
   95% t UCL (assumes normality of ROS data) 811    95% Percentile Bootstrap UCL 872.3
   95% BCA Bootstrap UCL 1178    95% Bootstrap t UCL 2632
   95% H‐UCL (Log ROS) 392.4

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.942 KM Geo Mean 51.5
KM SD (logged) 1.739    95% Critical H Value (KM‐Log) 3.005
KM Standard Error of Mean (logged) 0.166 95% H‐UCL (KM ‐Log) 383.3
KM SD (logged) 1.739    95% Critical H Value (KM‐Log) 3.005
KM Standard Error of Mean (logged) 0.166

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 430.1 Mean in Log Scale 3.949
SD in Original Scale 2434 SD in Log Scale 1.77
   95% t UCL (Assumes normality) 811.6    95% H‐Stat UCL 414.1
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 383.3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Pyrene

General Statistics
Total Number of Observations 112 Number of Distinct Observations 84
Number of Detects 108 Number of Non‐Detects 4
Number of Distinct Detects 81 Number of Distinct Non‐Detects 4
Minimum Detect 2.3 Minimum Non‐Detect 1.7
Maximum Detect 26000 Maximum Non‐Detect 84
Variance Detects 8260390 Percent Non‐Detects 3.57%
Mean Detects 663.2 SD Detects 2874
Median Detects 84 CV Detects 4.334
Skewness Detects 7.269 Kurtosis Detects 59.12
Mean of Logged Detects 4.52 SD of Logged Detects 1.743

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.244 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.426 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0855 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 639.9 KM Standard Error of Mean 266.9
KM SD 2812    95% KM (BCA) UCL 1155
   95% KM (t) UCL 1083    95% KM (Percentile Bootstrap) UCL 1128
   95% KM (z) UCL 1079    95% KM Bootstrap t UCL 1936
90% KM Chebyshev UCL 1441 95% KM Chebyshev UCL 1803
97.5% KM Chebyshev UCL 2307 99% KM Chebyshev UCL 3296

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 10.15 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.858 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.24 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0943 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.341 k star (bias corrected MLE) 0.338
Theta hat (MLE) 1942 Theta star (bias corrected MLE) 1961
nu hat (MLE) 73.75 nu star (bias corrected) 73.04
Mean (detects) 663.2

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 639.5
Maximum 26000 Median 78.5
SD 2825 CV 4.417
k hat (MLE) 0.304 k star (bias corrected MLE) 0.301
Theta hat (MLE) 2106 Theta star (bias corrected MLE) 2121
nu hat (MLE) 68.01 nu star (bias corrected) 67.52
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (67.52, α) 49.61 Adjusted Chi Square Value (67.52, β) 49.41
95% Gamma Approximate UCL (use when n>=50) 870.4 95% Gamma Adjusted UCL (use when n<50) 873.9

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 639.9 SD (KM) 2812
Variance (KM) 7906256 SE of Mean (KM) 266.9
k hat (KM) 0.0518 k star (KM) 0.0564
nu hat (KM) 11.6 nu star (KM) 12.62
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 12356 theta star (KM) 11355
80% gamma percentile (KM) 128.6 90% gamma percentile (KM) 1127
95% gamma percentile (KM) 3532 99% gamma percentile (KM) 13257

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (12.62, α) 5.641 Adjusted Chi Square Value (12.62, β) 5.58
   95% Gamma Approximate KM‐UCL (use when n>=50) 1432    95% Gamma Adjusted KM‐UCL (use when n<50) 1448

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.966 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0608 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0707 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0855 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 639.8 Mean in Log Scale 4.412
SD in Original Scale 2824 SD in Log Scale 1.817
   95% t UCL (assumes normality of ROS data) 1082    95% Percentile Bootstrap UCL 1143
   95% BCA Bootstrap UCL 1423    95% Bootstrap t UCL 1749
   95% H‐UCL (Log ROS) 732.6

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.415 KM Geo Mean 82.71
KM SD (logged) 1.802    95% Critical H Value (KM‐Log) 3.08
KM Standard Error of Mean (logged) 0.171 95% H‐UCL (KM ‐Log) 709.8
KM SD (logged) 1.802    95% Critical H Value (KM‐Log) 3.08
KM Standard Error of Mean (logged) 0.171

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 640 Mean in Log Scale 4.415
SD in Original Scale 2824 SD in Log Scale 1.818
   95% t UCL (Assumes normality) 1083    95% H‐Stat UCL 737.3
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 709.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

TPH‐Diesel (C10‐C28)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 84

Number of Missing Observations 0
Minimum 1.5 Mean 219.8
Maximum 3600 Median 62
SD 448.3 Std. Error of Mean 42.36
Coefficient of Variation 2.04 Skewness 4.846

Normal GOF Test
Shapiro Wilk Test Statistic 0.511 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.313 Lilliefors GOF Test
5% Lilliefors Critical Value 0.084 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's‐t UCL 290    95% Adjusted‐CLT UCL (Chen‐1995) 310.2

   95% Modified‐t UCL (Johnson‐1978) 293.2

Gamma GOF Test
A‐D Test Statistic 3.263 Anderson‐Darling Gamma GOF Test
5% A‐D Critical Value 0.816 Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.171 Kolmogorov‐Smirnov Gamma GOF Test
5% K‐S Critical Value 0.0912 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.527 k star (bias corrected MLE) 0.519
Theta hat (MLE) 417.1 Theta star (bias corrected MLE) 423.7
nu hat (MLE) 118 nu star (bias corrected) 116.2
MLE Mean (bias corrected) 219.8 MLE Sd (bias corrected) 305.1

Approximate Chi Square Value (0.05) 92.3
Adjusted Level of Significance 0.0479 Adjusted Chi Square Value 92.02

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50)) 276.6    95% Adjusted Gamma UCL (use when n<50) 277.5

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.98 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.485 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0604 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.084 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data 0.405 Mean of logged Data 4.197
Maximum of Logged Data 8.189 SD of logged Data 1.607

Assuming Lognormal Distribution
   95% H‐UCL 373.5    90% Chebyshev (MVUE) UCL 389.8
   95% Chebyshev (MVUE) UCL 459.7  97.5% Chebyshev (MVUE) UCL 556.6
   99% Chebyshev (MVUE) UCL 747.1

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Leve

Nonparametric Distribution Free UCLs
   95% CLT UCL 289.4    95% Jackknife UCL 290
   95% Standard Bootstrap UCL 289.3    95% Bootstrap‐t UCL 324.5
   95% Hall's Bootstrap UCL 379.5    95% Percentile Bootstrap UCL 294.5
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

   95% BCA Bootstrap UCL 317.3
   90% Chebyshev(Mean, Sd) UCL 346.8    95% Chebyshev(Mean, Sd) UCL 404.4
 97.5% Chebyshev(Mean, Sd) UCL 484.3    99% Chebyshev(Mean, Sd) UCL 641.2

Suggested UCL to Use
95% H‐UCL 373.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only
H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide
It is therefore recommended to avoid the use of H‐statistic based 95% UCLs
Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

TPH‐Motor Oil (C24‐C36)

General Statistics
Total Number of Observations 112 Number of Distinct Observations 74
Number of Detects 111 Number of Non‐Detects 1
Number of Distinct Detects 73 Number of Distinct Non‐Detects 1
Minimum Detect 5.2 Minimum Non‐Detect 10
Maximum Detect 4900 Maximum Non‐Detect 10
Variance Detects 652464 Percent Non‐Detects 0.89%
Mean Detects 460.7 SD Detects 807.8
Median Detects 150 CV Detects 1.753
Skewness Detects 3.014 Kurtosis Detects 10.32
Mean of Logged Detects 4.998 SD of Logged Detects 1.576

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.592 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.286 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0844 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 456.6 KM Standard Error of Mean 76.09
KM SD 801.7    95% KM (BCA) UCL 597.2
   95% KM (t) UCL 582.8    95% KM (Percentile Bootstrap) UCL 583.8
   95% KM (z) UCL 581.8    95% KM Bootstrap t UCL 619
90% KM Chebyshev UCL 684.9 95% KM Chebyshev UCL 788.3
97.5% KM Chebyshev UCL 931.8 99% KM Chebyshev UCL 1214

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 3.145 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.814 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.165 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0913 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.551 k star (bias corrected MLE) 0.543
Theta hat (MLE) 835.4 Theta star (bias corrected MLE) 849.1
nu hat (MLE) 122.4 nu star (bias corrected) 120.4
Mean (detects) 460.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 456.6
Maximum 4900 Median 150
SD 805.3 CV 1.764
k hat (MLE) 0.521 k star (bias corrected MLE) 0.513
Theta hat (MLE) 876.3 Theta star (bias corrected MLE) 890
nu hat (MLE) 116.7 nu star (bias corrected) 114.9
Adjusted Level of Significance (β) 0.0479
Approximate Chi Square Value (114.91, α) 91.16 Adjusted Chi Square Value (114.91, β) 90.89
95% Gamma Approximate UCL (use when n>=50) 575.5 95% Gamma Adjusted UCL (use when n<50) 577.2

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 456.6 SD (KM) 801.7
Variance (KM) 642643 SE of Mean (KM) 76.09
k hat (KM) 0.324 k star (KM) 0.322
nu hat (KM) 72.67 nu star (KM) 72.06
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APPENDIX B‐1C1

PAHs in Soil ‐ All Areas Except Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1407 theta star (KM) 1419
80% gamma percentile (KM) 711.5 90% gamma percentile (KM) 1335
95% gamma percentile (KM) 2042 99% gamma percentile (KM) 3864

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (72.06, α) 53.51 Adjusted Chi Square Value (72.06, β) 53.31
   95% Gamma Approximate KM‐UCL (use when n>=50) 614.9    95% Gamma Adjusted KM‐UCL (use when n<50) 617.2

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.968 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0815 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0585 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0844 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 456.6 Mean in Log Scale 4.965
SD in Original Scale 805.3 SD in Log Scale 1.606
   95% t UCL (assumes normality of ROS data) 582.8    95% Percentile Bootstrap UCL 584.9
   95% BCA Bootstrap UCL 617.4    95% Bootstrap t UCL 615.8
   95% H‐UCL (Log ROS) 804.5

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.969 KM Geo Mean 143.9
KM SD (logged) 1.591    95% Critical H Value (KM‐Log) 2.833
KM Standard Error of Mean (logged) 0.151 95% H‐UCL (KM ‐Log) 782.6
KM SD (logged) 1.591    95% Critical H Value (KM‐Log) 2.833
KM Standard Error of Mean (logged) 0.151

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 456.6 Mean in Log Scale 4.968
SD in Original Scale 805.3 SD in Log Scale 1.601
   95% t UCL (Assumes normality) 582.8    95% H‐Stat UCL 797.5
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 782.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

2‐Methylnaphthalene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 19
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 16
Minimum Detect 110 Minimum Non‐Detect 4.9
Maximum Detect 1700 Maximum Non‐Detect 2400
Variance Detects 674033 Percent Non‐Detects 88.46%
Mean Detects 786.7 SD Detects 821
Median Detects 550 CV Detects 1.044
Skewness Detects 1.189 Kurtosis Detects     N/A    
Mean of Logged Detects 6.15 SD of Logged Detects 1.376

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.938 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.28 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 105.2 KM Standard Error of Mean 85.12
KM SD 344.6    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 250.6 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 245.2    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 360.6 95% KM Chebyshev UCL 476.3
97.5% KM Chebyshev UCL 636.8 99% KM Chebyshev UCL 952.1

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 1.102 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 714.1 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 6.61 nu star (bias corrected)     N/A    
Mean (detects) 786.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 90.78
Maximum 1700 Median 0.01
SD 345.9 CV 3.81
k hat (MLE) 0.103 k star (bias corrected MLE) 0.117
Theta hat (MLE) 883.1 Theta star (bias corrected MLE) 778.7
nu hat (MLE) 5.345 nu star (bias corrected) 6.062
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (6.06, α) 1.672 Adjusted Chi Square Value (6.06, β) 1.525
95% Gamma Approximate UCL (use when n>=50) 329.2 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 105.2 SD (KM) 344.6
Variance (KM) 118751 SE of Mean (KM) 85.12
k hat (KM) 0.0933 k star (KM) 0.108
nu hat (KM) 4.85 nu star (KM) 5.624
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1128 theta star (KM) 973.1
80% gamma percentile (KM) 81.35 90% gamma percentile (KM) 288.7
95% gamma percentile (KM) 607.4 99% gamma percentile (KM) 1607

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.62, α) 1.451 Adjusted Chi Square Value (5.62, β) 1.317
   95% Gamma Approximate KM‐UCL (use when n>=50) 408    95% Gamma Adjusted KM‐UCL (use when n<50) 449.5
95% Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.99 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.213 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 94.57 Mean in Log Scale 1.585
SD in Original Scale 344.8 SD in Log Scale 1.963
   95% t UCL (assumes normality of ROS data) 210.1    95% Percentile Bootstrap UCL 222.1
   95% BCA Bootstrap UCL 312.5    95% Bootstrap t UCL 1508
   95% H‐UCL (Log ROS) 157.7

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.288 KM Geo Mean 9.859
KM SD (logged) 1.63    95% Critical H Value (KM‐Log) 3.417
KM Standard Error of Mean (logged) 0.46    95% H‐UCL (KM ‐Log) 113.5
KM SD (logged) 1.63    95% Critical H Value (KM‐Log) 3.417
KM Standard Error of Mean (logged) 0.46

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 241.2 Mean in Log Scale 4.402
SD in Original Scale 394.5 SD in Log Scale 1.668
   95% t UCL (Assumes normality) 373.3    95% H‐Stat UCL 1044
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 250.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Acenaphthene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 17
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 15
Minimum Detect 28 Minimum Non‐Detect 2.8
Maximum Detect 2700 Maximum Non‐Detect 1400
Variance Detects 2292481 Percent Non‐Detects 88.46%
Mean Detects 952.7 SD Detects 1514
Median Detects 130 CV Detects 1.589
Skewness Detects 1.723 Kurtosis Detects     N/A    
Mean of Logged Detects 5.367 SD of Logged Detects 2.325

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.779 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.373 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 118 KM Standard Error of Mean 124.4
KM SD 517.3    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 330.5 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 322.6    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 491.2 95% KM Chebyshev UCL 660.3
97.5% KM Chebyshev UCL 895 99% KM Chebyshev UCL 1356

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.435 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 2190 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 2.61 nu star (bias corrected)     N/A    
Mean (detects) 952.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 109.9
Maximum 2700 Median 0.01
SD 528.9 CV 4.811
k hat (MLE) 0.0996 k star (bias corrected MLE) 0.114
Theta hat (MLE) 1103 Theta star (bias corrected MLE) 966.2
nu hat (MLE) 5.181 nu star (bias corrected) 5.917
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (5.92, α) 1.597 Adjusted Chi Square Value (5.92, β) 1.455
95% Gamma Approximate UCL (use when n>=50) 407.2 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 118 SD (KM) 517.3
Variance (KM) 267607 SE of Mean (KM) 124.4
k hat (KM) 0.052 k star (KM) 0.0716
nu hat (KM) 2.704 nu star (KM) 3.726
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 2268 theta star (KM) 1647
80% gamma percentile (KM) 44.55 90% gamma percentile (KM) 259.2
95% gamma percentile (KM) 680.3 99% gamma percentile (KM) 2200

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (3.73, α) 0.616 Adjusted Chi Square Value (3.73, β) 0.542
   95% Gamma Approximate KM‐UCL (use when n>=50) 713.1    95% Gamma Adjusted KM‐UCL (use when n<50) 810.5
95% Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.965 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.252 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 110.6 Mean in Log Scale ‐0.523
SD in Original Scale 528.8 SD in Log Scale 2.665
   95% t UCL (assumes normality of ROS data) 287.7    95% Percentile Bootstrap UCL 313.4
   95% BCA Bootstrap UCL 430.9    95% Bootstrap t UCL 10729
   95% H‐UCL (Log ROS) 316.8

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.87 KM Geo Mean 6.491
KM SD (logged) 1.671    95% Critical H Value (KM‐Log) 3.48
KM Standard Error of Mean (logged) 0.542    95% H‐UCL (KM ‐Log) 83.79
KM SD (logged) 1.671    95% Critical H Value (KM‐Log) 3.48
KM Standard Error of Mean (logged) 0.542

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 195.9 Mean in Log Scale 3.851
SD in Original Scale 530.7 SD in Log Scale 1.685
   95% t UCL (Assumes normality) 373.6    95% H‐Stat UCL 632.5
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 330.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Acenaphthylene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 20
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 17
Minimum Detect 7 Minimum Non‐Detect 2.4
Maximum Detect 580 Maximum Non‐Detect 1200
Variance Detects 89936 Percent Non‐Detects 88.46%
Mean Detects 242.3 SD Detects 299.9
Median Detects 140 CV Detects 1.238
Skewness Detects 1.357 Kurtosis Detects     N/A    
Mean of Logged Detects 4.417 SD of Logged Detects 2.255

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.913 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.3 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 33.85 KM Standard Error of Mean 28.54
KM SD 115.4    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 82.61 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 80.8    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 119.5 95% KM Chebyshev UCL 158.3
97.5% KM Chebyshev UCL 212.1 99% KM Chebyshev UCL 317.9

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.579 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 418.8 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 3.472 nu star (bias corrected)     N/A    
Mean (detects) 242.3

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 27.97
Maximum 580 Median 0.01
SD 115.9 CV 4.143
k hat (MLE) 0.116 k star (bias corrected MLE) 0.128
Theta hat (MLE) 242 Theta star (bias corrected MLE) 218.7
nu hat (MLE) 6.011 nu star (bias corrected) 6.65
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (6.65, α) 1.981 Adjusted Chi Square Value (6.65, β) 1.817
95% Gamma Approximate UCL (use when n>=50) 93.91 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 33.85 SD (KM) 115.4
Variance (KM) 13319 SE of Mean (KM) 28.54
k hat (KM) 0.086 k star (KM) 0.102
nu hat (KM) 4.474 nu star (KM) 5.291
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 393.5 theta star (KM) 332.7
80% gamma percentile (KM) 24.08 90% gamma percentile (KM) 90.74
95% gamma percentile (KM) 196.3 99% gamma percentile (KM) 533.1

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.29, α) 1.289 Adjusted Chi Square Value (5.29, β) 1.165
   95% Gamma Approximate KM‐UCL (use when n>=50) 139    95% Gamma Adjusted KM‐UCL (use when n<50) 153.8
95% Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.959 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.259 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 28.69 Mean in Log Scale ‐0.12
SD in Original Scale 115.7 SD in Log Scale 2.055
   95% t UCL (assumes normality of ROS data) 67.45    95% Percentile Bootstrap UCL 68.39
   95% BCA Bootstrap UCL 106.5    95% Bootstrap t UCL 2213
   95% H‐UCL (Log ROS) 39.46

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.625 KM Geo Mean 5.078
KM SD (logged) 1.351    95% Critical H Value (KM‐Log) 2.993
KM Standard Error of Mean (logged) 0.46    95% H‐UCL (KM ‐Log) 28.4
KM SD (logged) 1.351    95% Critical H Value (KM‐Log) 2.993
KM Standard Error of Mean (logged) 0.46

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 103.6 Mean in Log Scale 3.696
SD in Original Scale 157 SD in Log Scale 1.549
   95% t UCL (Assumes normality) 156.2    95% H‐Stat UCL 371
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 82.61

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Anthracene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 24
Number of Detects 15 Number of Non‐Detects 11
Number of Distinct Detects 14 Number of Distinct Non‐Detects 10
Minimum Detect 4.1 Minimum Non‐Detect 2
Maximum Detect 2900 Maximum Non‐Detect 980
Variance Detects 534876 Percent Non‐Detects 42.31%
Mean Detects 269.8 SD Detects 731.4
Median Detects 55 CV Detects 2.71
Skewness Detects 3.806 Kurtosis Detects 14.62
Mean of Logged Detects 4.176 SD of Logged Detects 1.547

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.368 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.439 Lilliefors GOF Test
5% Lilliefors Critical Value 0.22 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 171.2 KM Standard Error of Mean 111.8
KM SD 549.7    95% KM (BCA) UCL 392.6
   95% KM (t) UCL 362.1    95% KM (Percentile Bootstrap) UCL 384.5
   95% KM (z) UCL 355    95% KM Bootstrap t UCL 1394
90% KM Chebyshev UCL 506.5 95% KM Chebyshev UCL 658.3
97.5% KM Chebyshev UCL 869.1 99% KM Chebyshev UCL 1283

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.463 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.803 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.254 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.235 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.454 k star (bias corrected MLE) 0.407
Theta hat (MLE) 594.9 Theta star (bias corrected MLE) 662.5
nu hat (MLE) 13.61 nu star (bias corrected) 12.22
Mean (detects) 269.8

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 155.7
Maximum 2900 Median 13.3
SD 563.9 CV 3.622
k hat (MLE) 0.165 k star (bias corrected MLE) 0.172
Theta hat (MLE) 942.4 Theta star (bias corrected MLE) 906.3
nu hat (MLE) 8.59 nu star (bias corrected) 8.932
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (8.93, α) 3.286 Adjusted Chi Square Value (8.93, β) 3.063
95% Gamma Approximate UCL (use when n>=50) 423.2 95% Gamma Adjusted UCL (use when n<50) 454

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 171.2 SD (KM) 549.7
Variance (KM) 302173 SE of Mean (KM) 111.8
k hat (KM) 0.097 k star (KM) 0.111
nu hat (KM) 5.042 nu star (KM) 5.794
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1765 theta star (KM) 1536
80% gamma percentile (KM) 137.4 90% gamma percentile (KM) 474.2
95% gamma percentile (KM) 985 99% gamma percentile (KM) 2574

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.79, α) 1.535 Adjusted Chi Square Value (5.79, β) 1.396
   95% Gamma Approximate KM‐UCL (use when n>=50) 645.9    95% Gamma Adjusted KM‐UCL (use when n<50) 710.3
95% Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.957 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.119 Lilliefors GOF Test
5% Lilliefors Critical Value 0.22 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 165.1 Mean in Log Scale 3.615
SD in Original Scale 561.4 SD in Log Scale 1.45
   95% t UCL (assumes normality of ROS data) 353.2    95% Percentile Bootstrap UCL 380.8
   95% BCA Bootstrap UCL 510.6    95% Bootstrap t UCL 1727
   95% H‐UCL (Log ROS) 264.3

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.596 KM Geo Mean 36.46
KM SD (logged) 1.605    95% Critical H Value (KM‐Log) 3.378
KM Standard Error of Mean (logged) 0.384    95% H‐UCL (KM ‐Log) 391.4
KM SD (logged) 1.605    95% Critical H Value (KM‐Log) 3.378
KM Standard Error of Mean (logged) 0.384

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 204.3 Mean in Log Scale 4.079
SD in Original Scale 560 SD in Log Scale 1.56
   95% t UCL (Assumes normality) 391.9    95% H‐Stat UCL 560
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 658.3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(a)anthracene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 20
Number of Detects 10 Number of Non‐Detects 16
Number of Distinct Detects 10 Number of Distinct Non‐Detects 10
Minimum Detect 20 Minimum Non‐Detect 1.5
Maximum Detect 1300 Maximum Non‐Detect 730
Variance Detects 152535 Percent Non‐Detects 61.54%
Mean Detects 211.5 SD Detects 390.6
Median Detects 64.5 CV Detects 1.847
Skewness Detects 2.935 Kurtosis Detects 8.878
Mean of Logged Detects 4.482 SD of Logged Detects 1.222

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.522 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.361 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 94.61 KM Standard Error of Mean 51.89
KM SD 249.2    95% KM (BCA) UCL 196.3
   95% KM (t) UCL 183.2    95% KM (Percentile Bootstrap) UCL 189.7
   95% KM (z) UCL 180    95% KM Bootstrap t UCL 394.5
90% KM Chebyshev UCL 250.3 95% KM Chebyshev UCL 320.8
97.5% KM Chebyshev UCL 418.7 99% KM Chebyshev UCL 610.9

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.076 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.761 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.322 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.277 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.694 k star (bias corrected MLE) 0.552
Theta hat (MLE) 304.9 Theta star (bias corrected MLE) 383
nu hat (MLE) 13.87 nu star (bias corrected) 11.05
Mean (detects) 211.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 81.35
Maximum 1300 Median 0.01
SD 256.8 CV 3.156
k hat (MLE) 0.141 k star (bias corrected MLE) 0.15
Theta hat (MLE) 577.8 Theta star (bias corrected MLE) 541.7
nu hat (MLE) 7.321 nu star (bias corrected) 7.81
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (7.81, α) 2.625 Adjusted Chi Square Value (7.81, β) 2.431
95% Gamma Approximate UCL (use when n>=50) 242 95% Gamma Adjusted UCL (use when n<50) 261.4

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 94.61 SD (KM) 249.2
Variance (KM) 62110 SE of Mean (KM) 51.89
k hat (KM) 0.144 k star (KM) 0.153
nu hat (KM) 7.494 nu star (KM) 7.963
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 656.5 theta star (KM) 617.8
80% gamma percentile (KM) 104.7 90% gamma percentile (KM) 281.3
95% gamma percentile (KM) 518.6 99% gamma percentile (KM) 1204

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (7.96, α) 2.714 Adjusted Chi Square Value (7.96, β) 2.515
   95% Gamma Approximate KM‐UCL (use when n>=50) 277.6    95% Gamma Adjusted KM‐UCL (use when n<50) 299.6

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.885 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.254 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 91.59 Mean in Log Scale 3.277
SD in Original Scale 253.7 SD in Log Scale 1.358
   95% t UCL (assumes normality of ROS data) 176.6    95% Percentile Bootstrap UCL 186.9
   95% BCA Bootstrap UCL 240.1    95% Bootstrap t UCL 474.7
   95% H‐UCL (Log ROS) 150.5

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.856 KM Geo Mean 17.4
KM SD (logged) 1.964    95% Critical H Value (KM‐Log) 3.948
KM Standard Error of Mean (logged) 0.537 95% H‐UCL (KM ‐Log) 564.4
KM SD (logged) 1.964    95% Critical H Value (KM‐Log) 3.948
KM Standard Error of Mean (logged) 0.537

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 122.2 Mean in Log Scale 3.783
SD in Original Scale 255.3 SD in Log Scale 1.543
   95% t UCL (Assumes normality) 207.7    95% H‐Stat UCL 397.9
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 564.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(a)pyrene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 24
Number of Detects 23 Number of Non‐Detects 3
Number of Distinct Detects 21 Number of Distinct Non‐Detects 3
Minimum Detect 3.1 Minimum Non‐Detect 40
Maximum Detect 990 Maximum Non‐Detect 930
Variance Detects 91686 Percent Non‐Detects 11.54%
Mean Detects 297.5 SD Detects 302.8
Median Detects 180 CV Detects 1.018
Skewness Detects 1.195 Kurtosis Detects 0.432
Mean of Logged Detects 4.992 SD of Logged Detects 1.485

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.835 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.215 Lilliefors GOF Test
5% Lilliefors Critical Value 0.18 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 273.1 KM Standard Error of Mean 59.09
KM SD 291.4    95% KM (BCA) UCL 379.8
   95% KM (t) UCL 374    95% KM (Percentile Bootstrap) UCL 373.7
   95% KM (z) UCL 370.3    95% KM Bootstrap t UCL 394.6
90% KM Chebyshev UCL 450.3 95% KM Chebyshev UCL 530.6
97.5% KM Chebyshev UCL 642.1 99% KM Chebyshev UCL 861

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.196 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.778 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.0891 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.188 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.838 k star (bias corrected MLE) 0.758
Theta hat (MLE) 354.8 Theta star (bias corrected MLE) 392.5
nu hat (MLE) 38.57 nu star (bias corrected) 34.87
Mean (detects) 297.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 3.1 Mean 270.6
Maximum 990 Median 142.8
SD 294.9 CV 1.09
k hat (MLE) 0.765 k star (bias corrected MLE) 0.702
Theta hat (MLE) 353.9 Theta star (bias corrected MLE) 385.4
nu hat (MLE) 39.76 nu star (bias corrected) 36.51
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (36.51, α) 23.68 Adjusted Chi Square Value (36.51, β) 22.99
95% Gamma Approximate UCL (use when n>=50) 417.2 95% Gamma Adjusted UCL (use when n<50) 429.6

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 273.1 SD (KM) 291.4
Variance (KM) 84929 SE of Mean (KM) 59.09
k hat (KM) 0.878 k star (KM) 0.802
nu hat (KM) 45.65 nu star (KM) 41.72
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 311 theta star (KM) 340.3
80% gamma percentile (KM) 446.2 90% gamma percentile (KM) 663.5
95% gamma percentile (KM) 884.9 99% gamma percentile (KM) 1408

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (41.72, α) 27.92 Adjusted Chi Square Value (41.72, β) 27.17
95% Gamma Approximate KM‐UCL (use when n>=50) 408.1 95% Gamma Adjusted KM‐UCL (use when n<50) 419.3

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.924 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.136 Lilliefors GOF Test
5% Lilliefors Critical Value 0.18 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 268.9 Mean in Log Scale 4.826
SD in Original Scale 295.7 SD in Log Scale 1.496
   95% t UCL (assumes normality of ROS data) 367.9    95% Percentile Bootstrap UCL 365.5
   95% BCA Bootstrap UCL 376.3    95% Bootstrap t UCL 392.9
   95% H‐UCL (Log ROS) 998.7

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.787 KM Geo Mean 120
KM SD (logged) 1.575    95% Critical H Value (KM‐Log) 3.331
KM Standard Error of Mean (logged) 0.329    95% H‐UCL (KM ‐Log) 1183
KM SD (logged) 1.575    95% Critical H Value (KM‐Log) 3.331
KM Standard Error of Mean (logged) 0.329

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 283.7 Mean in Log Scale 4.916
SD in Original Scale 295.3 SD in Log Scale 1.483
   95% t UCL (Assumes normality) 382.6    95% H‐Stat UCL 1054
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but  419.3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(b)fluoranthene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 22
Number of Detects 23 Number of Non‐Detects 3
Number of Distinct Detects 20 Number of Distinct Non‐Detects 3
Minimum Detect 2.6 Minimum Non‐Detect 40
Maximum Detect 990 Maximum Non‐Detect 1000
Variance Detects 77263 Percent Non‐Detects 11.54%
Mean Detects 290.9 SD Detects 278
Median Detects 160 CV Detects 0.956
Skewness Detects 0.957 Kurtosis Detects ‐0.0482
Mean of Logged Detects 4.988 SD of Logged Detects 1.501

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.857 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.237 Lilliefors GOF Test
5% Lilliefors Critical Value 0.18 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 269.4 KM Standard Error of Mean 55.39
KM SD 270.8    95% KM (BCA) UCL 365
   95% KM (t) UCL 364    95% KM (Percentile Bootstrap) UCL 369.4
   95% KM (z) UCL 360.5    95% KM Bootstrap t UCL 373.1
90% KM Chebyshev UCL 435.5 95% KM Chebyshev UCL 510.8
97.5% KM Chebyshev UCL 615.3 99% KM Chebyshev UCL 820.5

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.398 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.777 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.164 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.188 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.858 k star (bias corrected MLE) 0.775
Theta hat (MLE) 338.9 Theta star (bias corrected MLE) 375.2
nu hat (MLE) 39.48 nu star (bias corrected) 35.66
Mean (detects) 290.9

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 2.6 Mean 265.8
Maximum 990 Median 150
SD 271.5 CV 1.022
k hat (MLE) 0.786 k star (bias corrected MLE) 0.721
Theta hat (MLE) 338 Theta star (bias corrected MLE) 368.5
nu hat (MLE) 40.89 nu star (bias corrected) 37.51
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (37.51, α) 24.48 Adjusted Chi Square Value (37.51, β) 23.79
95% Gamma Approximate UCL (use when n>=50) 407.2 95% Gamma Adjusted UCL (use when n<50) 419.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 269.4 SD (KM) 270.8
Variance (KM) 73343 SE of Mean (KM) 55.39
k hat (KM) 0.989 k star (KM) 0.901
nu hat (KM) 51.44 nu star (KM) 46.84
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 272.3 theta star (KM) 299
80% gamma percentile (KM) 437 90% gamma percentile (KM) 636.4
95% gamma percentile (KM) 837.4 99% gamma percentile (KM) 1308

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (46.84, α) 32.13 Adjusted Chi Square Value (46.84, β) 31.33
95% Gamma Approximate KM‐UCL (use when n>=50) 392.6 95% Gamma Adjusted KM‐UCL (use when n<50) 402.7

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.898 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.141 Lilliefors GOF Test
5% Lilliefors Critical Value 0.18 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 263.6 Mean in Log Scale 4.824
SD in Original Scale 272.4 SD in Log Scale 1.515
   95% t UCL (assumes normality of ROS data) 354.9    95% Percentile Bootstrap UCL 353.5
   95% BCA Bootstrap UCL 368.5    95% Bootstrap t UCL 373.5
   95% H‐UCL (Log ROS) 1046

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.787 KM Geo Mean 120
KM SD (logged) 1.6    95% Critical H Value (KM‐Log) 3.369
KM Standard Error of Mean (logged) 0.336    95% H‐UCL (KM ‐Log) 1267
KM SD (logged) 1.6    95% Critical H Value (KM‐Log) 3.369
KM Standard Error of Mean (logged) 0.336

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 279.2 Mean in Log Scale 4.917
SD in Original Scale 273.6 SD in Log Scale 1.497
   95% t UCL (Assumes normality) 370.9    95% H‐Stat UCL 1096
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but  402.7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 18
Number of Detects 15 Number of Non‐Detects 11
Number of Distinct Detects 13 Number of Distinct Non‐Detects 6
Minimum Detect 4.2 Minimum Non‐Detect 43
Maximum Detect 900 Maximum Non‐Detect 2100
Variance Detects 49205 Percent Non‐Detects 42.31%
Mean Detects 157.7 SD Detects 221.8
Median Detects 110 CV Detects 1.406
Skewness Detects 3.004 Kurtosis Detects 10.11
Mean of Logged Detects 4.33 SD of Logged Detects 1.376

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.624 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.278 Lilliefors GOF Test
5% Lilliefors Critical Value 0.22 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 122.8 KM Standard Error of Mean 37.71
KM SD 176.2    95% KM (BCA) UCL 190.3
   95% KM (t) UCL 187.2    95% KM (Percentile Bootstrap) UCL 191.3
   95% KM (z) UCL 184.8    95% KM Bootstrap t UCL 244.1
90% KM Chebyshev UCL 235.9 95% KM Chebyshev UCL 287.1
97.5% KM Chebyshev UCL 358.3 99% KM Chebyshev UCL 498

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.329 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.772 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.136 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.23 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.81 k star (bias corrected MLE) 0.693
Theta hat (MLE) 194.7 Theta star (bias corrected MLE) 227.8
nu hat (MLE) 24.3 nu star (bias corrected) 20.78
Mean (detects) 157.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 112.2
Maximum 900 Median 62.6
SD 177.6 CV 1.583
k hat (MLE) 0.483 k star (bias corrected MLE) 0.453
Theta hat (MLE) 232.3 Theta star (bias corrected MLE) 247.7
nu hat (MLE) 25.12 nu star (bias corrected) 23.55
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (23.55, α) 13.51 Adjusted Chi Square Value (23.55, β) 13.01
95% Gamma Approximate UCL (use when n>=50) 195.6 95% Gamma Adjusted UCL (use when n<50) 203.2

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 122.8 SD (KM) 176.2
Variance (KM) 31043 SE of Mean (KM) 37.71
k hat (KM) 0.486 k star (KM) 0.455
nu hat (KM) 25.25 nu star (KM) 23.67
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 252.8 theta star (KM) 269.7
80% gamma percentile (KM) 200.6 90% gamma percentile (KM) 338.5
95% gamma percentile (KM) 487.6 99% gamma percentile (KM) 857.6

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (23.67, α) 13.6 Adjusted Chi Square Value (23.67, β) 13.09
95% Gamma Approximate KM‐UCL (use when n>=50) 213.7 95% Gamma Adjusted KM‐UCL (use when n<50) 221.9

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.962 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.168 Lilliefors GOF Test
5% Lilliefors Critical Value 0.22 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 112.6 Mean in Log Scale 4.083
SD in Original Scale 175.6 SD in Log Scale 1.151
   95% t UCL (assumes normality of ROS data) 171.4    95% Percentile Bootstrap UCL 170.4
   95% BCA Bootstrap UCL 221.1    95% Bootstrap t UCL 251.1
   95% H‐UCL (Log ROS) 214.7

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.072 KM Geo Mean 58.65
KM SD (logged) 1.322    95% Critical H Value (KM‐Log) 2.951
KM Standard Error of Mean (logged) 0.335    95% H‐UCL (KM ‐Log) 306.8
KM SD (logged) 1.322    95% Critical H Value (KM‐Log) 2.951
KM Standard Error of Mean (logged) 0.335

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 198.6 Mean in Log Scale 4.625
SD in Original Scale 255.6 SD in Log Scale 1.281
   95% t UCL (Assumes normality) 284.2    95% H‐Stat UCL 485.4
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but  221.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Benzo(k)fluoranthene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 20
Number of Detects 20 Number of Non‐Detects 6
Number of Distinct Detects 15 Number of Distinct Non‐Detects 6
Minimum Detect 4.9 Minimum Non‐Detect 40
Maximum Detect 990 Maximum Non‐Detect 1000
Variance Detects 82294 Percent Non‐Detects 23.08%
Mean Detects 231.8 SD Detects 286.9
Median Detects 160 CV Detects 1.238
Skewness Detects 2.002 Kurtosis Detects 3.531
Mean of Logged Detects 4.638 SD of Logged Detects 1.519

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.719 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.905 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.275 Lilliefors GOF Test
5% Lilliefors Critical Value 0.192 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 192.1 KM Standard Error of Mean 54.09
KM SD 263.1    95% KM (BCA) UCL 290
   95% KM (t) UCL 284.5    95% KM (Percentile Bootstrap) UCL 290.6
   95% KM (z) UCL 281    95% KM Bootstrap t UCL 348.5
90% KM Chebyshev UCL 354.3 95% KM Chebyshev UCL 427.9
97.5% KM Chebyshev UCL 529.9 99% KM Chebyshev UCL 730.3

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.301 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.78 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.124 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.201 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.742 k star (bias corrected MLE) 0.664
Theta hat (MLE) 312.3 Theta star (bias corrected MLE) 349
nu hat (MLE) 29.69 nu star (bias corrected) 26.57
Mean (detects) 231.8

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 183
Maximum 990 Median 94.84
SD 266.6 CV 1.457
k hat (MLE) 0.331 k star (bias corrected MLE) 0.319
Theta hat (MLE) 552.3 Theta star (bias corrected MLE) 574.1
nu hat (MLE) 17.23 nu star (bias corrected) 16.57
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (16.57, α) 8.367 Adjusted Chi Square Value (16.57, β) 7.983
95% Gamma Approximate UCL (use when n>=50) 362.4 95% Gamma Adjusted UCL (use when n<50) 379.8

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 192.1 SD (KM) 263.1
Variance (KM) 69201 SE of Mean (KM) 54.09
k hat (KM) 0.533 k star (KM) 0.497
nu hat (KM) 27.72 nu star (KM) 25.85

Page 17 of 38 Geosyntec Consultants



APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 360.3 theta star (KM) 386.3
80% gamma percentile (KM) 315.4 90% gamma percentile (KM) 520.2
95% gamma percentile (KM) 739.3 99% gamma percentile (KM) 1278

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (25.85, α) 15.27 Adjusted Chi Square Value (25.85, β) 14.73
95% Gamma Approximate KM‐UCL (use when n>=50) 325.3 95% Gamma Adjusted KM‐UCL (use when n<50) 337.1

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.938 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.905 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.168 Lilliefors GOF Test
5% Lilliefors Critical Value 0.192 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 185.8 Mean in Log Scale 4.336
SD in Original Scale 264.5 SD in Log Scale 1.463
   95% t UCL (assumes normality of ROS data) 274.4    95% Percentile Bootstrap UCL 276.3
   95% BCA Bootstrap UCL 293.8    95% Bootstrap t UCL 352.6
   95% H‐UCL (Log ROS) 561.1

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.295 KM Geo Mean 73.36
KM SD (logged) 1.566    95% Critical H Value (KM‐Log) 3.317
KM Standard Error of Mean (logged) 0.339    95% H‐UCL (KM ‐Log) 705.9
KM SD (logged) 1.566    95% Critical H Value (KM‐Log) 3.317
KM Standard Error of Mean (logged) 0.339

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 206.6 Mean in Log Scale 4.511
SD in Original Scale 267.9 SD in Log Scale 1.45
   95% t UCL (Assumes normality) 296.4    95% H‐Stat UCL 647.1
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but  337.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Chrysene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 19
Number of Detects 14 Number of Non‐Detects 12
Number of Distinct Detects 13 Number of Distinct Non‐Detects 7
Minimum Detect 3 Minimum Non‐Detect 1.4
Maximum Detect 2900 Maximum Non‐Detect 690
Variance Detects 562942 Percent Non‐Detects 46.15%
Mean Detects 313 SD Detects 750.3
Median Detects 92 CV Detects 2.397
Skewness Detects 3.644 Kurtosis Detects 13.47
Mean of Logged Detects 4.497 SD of Logged Detects 1.582

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.405 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.874 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.441 Lilliefors GOF Test
5% Lilliefors Critical Value 0.226 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 182.1 KM Standard Error of Mean 112.1
KM SD 549.8    95% KM (BCA) UCL 419.9
   95% KM (t) UCL 373.5    95% KM (Percentile Bootstrap) UCL 393.2
   95% KM (z) UCL 366.4    95% KM Bootstrap t UCL 1150
90% KM Chebyshev UCL 518.3 95% KM Chebyshev UCL 670.5
97.5% KM Chebyshev UCL 881.9 99% KM Chebyshev UCL 1297

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.078 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.793 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.266 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.242 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.507 k star (bias corrected MLE) 0.446
Theta hat (MLE) 617 Theta star (bias corrected MLE) 701.5
nu hat (MLE) 14.2 nu star (bias corrected) 12.49
Mean (detects) 313

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 168.5
Maximum 2900 Median 10
SD 564 CV 3.346
k hat (MLE) 0.158 k star (bias corrected MLE) 0.165
Theta hat (MLE) 1067 Theta star (bias corrected MLE) 1020
nu hat (MLE) 8.21 nu star (bias corrected) 8.596
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (8.60, α) 3.085 Adjusted Chi Square Value (8.60, β) 2.87
95% Gamma Approximate UCL (use when n>=50) 469.6 95% Gamma Adjusted UCL (use when n<50) 504.8

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 182.1 SD (KM) 549.8
Variance (KM) 302327 SE of Mean (KM) 112.1
k hat (KM) 0.11 k star (KM) 0.123
nu hat (KM) 5.701 nu star (KM) 6.377
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1661 theta star (KM) 1485
80% gamma percentile (KM) 163.6 90% gamma percentile (KM) 518.8
95% gamma percentile (KM) 1036 99% gamma percentile (KM) 2606

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (6.38, α) 1.835 Adjusted Chi Square Value (6.38, β) 1.68
   95% Gamma Approximate KM‐UCL (use when n>=50) 632.6    95% Gamma Adjusted KM‐UCL (use when n<50) 691.3

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.955 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.874 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.158 Lilliefors GOF Test
5% Lilliefors Critical Value 0.226 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 176.7 Mean in Log Scale 3.571
SD in Original Scale 561.6 SD in Log Scale 1.665
   95% t UCL (assumes normality of ROS data) 364.8    95% Percentile Bootstrap UCL 391
   95% BCA Bootstrap UCL 512.2    95% Bootstrap t UCL 1273
   95% H‐UCL (Log ROS) 451

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.473 KM Geo Mean 32.22
KM SD (logged) 1.925    95% Critical H Value (KM‐Log) 3.886
KM Standard Error of Mean (logged) 0.477    95% H‐UCL (KM ‐Log) 918.4
KM SD (logged) 1.925    95% Critical H Value (KM‐Log) 3.886
KM Standard Error of Mean (logged) 0.477

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 204.1 Mean in Log Scale 4.069
SD in Original Scale 557.8 SD in Log Scale 1.627
   95% t UCL (Assumes normality) 391    95% H‐Stat UCL 667.6
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 670.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Dibenzo(a,h)anthracene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 18
Number of Detects 4 Number of Non‐Detects 22
Number of Distinct Detects 4 Number of Distinct Non‐Detects 14
Minimum Detect 7.5 Minimum Non‐Detect 3.4
Maximum Detect 400 Maximum Non‐Detect 1700
Variance Detects 29372 Percent Non‐Detects 84.62%
Mean Detects 151.6 SD Detects 171.4
Median Detects 99.5 CV Detects 1.13
Skewness Detects 1.591 Kurtosis Detects 2.942
Mean of Logged Detects 4.299 SD of Logged Detects 1.661

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.847 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.346 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 35.89 KM Standard Error of Mean 21.49
KM SD 84.63    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 72.59 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 71.23    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 100.3 95% KM Chebyshev UCL 129.5
97.5% KM Chebyshev UCL 170.1 99% KM Chebyshev UCL 249.7

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.274 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.669 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.227 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.404 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.819 k star (bias corrected MLE) 0.371
Theta hat (MLE) 185.2 Theta star (bias corrected MLE) 408.3
nu hat (MLE) 6.551 nu star (bias corrected) 2.971
Mean (detects) 151.6

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 24.21
Maximum 400 Median 0.01
SD 81.33 CV 3.36
k hat (MLE) 0.128 k star (bias corrected MLE) 0.139
Theta hat (MLE) 188.7 Theta star (bias corrected MLE) 174
nu hat (MLE) 6.672 nu star (bias corrected) 7.235
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (7.24, α) 2.3 Adjusted Chi Square Value (7.24, β) 2.121
95% Gamma Approximate UCL (use when n>=50) 76.13 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 35.89 SD (KM) 84.63
Variance (KM) 7163 SE of Mean (KM) 21.49
k hat (KM) 0.18 k star (KM) 0.185
nu hat (KM) 9.352 nu star (KM) 9.606
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 199.6 theta star (KM) 194.3
80% gamma percentile (KM) 45.24 90% gamma percentile (KM) 108.4
95% gamma percentile (KM) 188.7 99% gamma percentile (KM) 412.8

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (9.61, α) 3.697 Adjusted Chi Square Value (9.61, β) 3.458
   95% Gamma Approximate KM‐UCL (use when n>=50) 93.26    95% Gamma Adjusted KM‐UCL (use when n<50) 99.71

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.926 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.295 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 26.88 Mean in Log Scale 1.391
SD in Original Scale 80.57 SD in Log Scale 1.692
   95% t UCL (assumes normality of ROS data) 53.87    95% Percentile Bootstrap UCL 55.28
   95% BCA Bootstrap UCL 77.09    95% Bootstrap t UCL 121.3
   95% H‐UCL (Log ROS) 55.26

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.141 KM Geo Mean 8.504
KM SD (logged) 1.411    95% Critical H Value (KM‐Log) 3.081
KM Standard Error of Mean (logged) 0.445    95% H‐UCL (KM ‐Log) 54.88
KM SD (logged) 1.411    95% Critical H Value (KM‐Log) 3.081
KM Standard Error of Mean (logged) 0.445

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 124.4 Mean in Log Scale 3.942
SD in Original Scale 184 SD in Log Scale 1.498
   95% t UCL (Assumes normality) 186.1    95% H‐Stat UCL 413.8
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 72.59

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Fluoranthene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 22
Number of Detects 21 Number of Non‐Detects 5
Number of Distinct Detects 20 Number of Distinct Non‐Detects 3
Minimum Detect 1.5 Minimum Non‐Detect 69
Maximum Detect 1300 Maximum Non‐Detect 280
Variance Detects 121299 Percent Non‐Detects 19.23%
Mean Detects 230.5 SD Detects 348.3
Median Detects 78 CV Detects 1.511
Skewness Detects 2.205 Kurtosis Detects 4.324
Mean of Logged Detects 4.439 SD of Logged Detects 1.643

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.646 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.908 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.326 Lilliefors GOF Test
5% Lilliefors Critical Value 0.188 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 195.8 KM Standard Error of Mean 63.19
KM SD 314    95% KM (BCA) UCL 302.5
   95% KM (t) UCL 303.7    95% KM (Percentile Bootstrap) UCL 303.8
   95% KM (z) UCL 299.7    95% KM Bootstrap t UCL 421.4
90% KM Chebyshev UCL 385.3 95% KM Chebyshev UCL 471.2
97.5% KM Chebyshev UCL 590.4 99% KM Chebyshev UCL 824.5

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.882 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.795 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.249 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.199 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.615 k star (bias corrected MLE) 0.559
Theta hat (MLE) 374.8 Theta star (bias corrected MLE) 412.4
nu hat (MLE) 25.83 nu star (bias corrected) 23.47
Mean (detects) 230.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 189.3
Maximum 1300 Median 66.5
SD 323.3 CV 1.708
k hat (MLE) 0.351 k star (bias corrected MLE) 0.336
Theta hat (MLE) 539.4 Theta star (bias corrected MLE) 563.2
nu hat (MLE) 18.25 nu star (bias corrected) 17.48
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (17.48, α) 9.016 Adjusted Chi Square Value (17.48, β) 8.615
95% Gamma Approximate UCL (use when n>=50) 367.1 95% Gamma Adjusted UCL (use when n<50) 384.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 195.8 SD (KM) 314
Variance (KM) 98605 SE of Mean (KM) 63.19
k hat (KM) 0.389 k star (KM) 0.369
nu hat (KM) 20.21 nu star (KM) 19.21
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 503.7 theta star (KM) 529.9
80% gamma percentile (KM) 312.6 90% gamma percentile (KM) 560.5
95% gamma percentile (KM) 835.8 99% gamma percentile (KM) 1534

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (19.21, α) 10.27 Adjusted Chi Square Value (19.21, β) 9.84
   95% Gamma Approximate KM‐UCL (use when n>=50) 366.1    95% Gamma Adjusted KM‐UCL (use when n<50) 382.2

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.924 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.908 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.184 Lilliefors GOF Test
5% Lilliefors Critical Value 0.188 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 192.9 Mean in Log Scale 4.244
SD in Original Scale 321.3 SD in Log Scale 1.544
   95% t UCL (assumes normality of ROS data) 300.6    95% Percentile Bootstrap UCL 298.3
   95% BCA Bootstrap UCL 345.2    95% Bootstrap t UCL 390.6
   95% H‐UCL (Log ROS) 632.3

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 4.244 KM Geo Mean 69.7
KM SD (logged) 1.6    95% Critical H Value (KM‐Log) 3.37
KM Standard Error of Mean (logged) 0.348    95% H‐UCL (KM ‐Log) 737.8
KM SD (logged) 1.6    95% Critical H Value (KM‐Log) 3.37
KM Standard Error of Mean (logged) 0.348

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 199.6 Mean in Log Scale 4.375
SD in Original Scale 318.6 SD in Log Scale 1.494
   95% t UCL (Assumes normality) 306.3    95% H‐Stat UCL 631.8
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 471.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Fluorene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 21
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 18
Minimum Detect 21 Minimum Non‐Detect 2.2
Maximum Detect 4300 Maximum Non‐Detect 1100
Variance Detects 5911460 Percent Non‐Detects 88.46%
Mean Detects 1494 SD Detects 2431
Median Detects 160 CV Detects 1.628
Skewness Detects 1.726 Kurtosis Detects     N/A    
Mean of Logged Detects 5.495 SD of Logged Detects 2.686

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.774 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.375 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 178.9 KM Standard Error of Mean 198.2
KM SD 824.9    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 517.5 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 505    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 773.6 95% KM Chebyshev UCL 1043
97.5% KM Chebyshev UCL 1417 99% KM Chebyshev UCL 2151

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.368 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 4061 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 2.207 nu star (bias corrected)     N/A    
Mean (detects) 1494

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 172.4
Maximum 4300 Median 0.01
SD 842.5 CV 4.888
k hat (MLE) 0.0951 k star (bias corrected MLE) 0.11
Theta hat (MLE) 1812 Theta star (bias corrected MLE) 1570
nu hat (MLE) 4.947 nu star (bias corrected) 5.71
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (5.71, α) 1.493 Adjusted Chi Square Value (5.71, β) 1.357
95% Gamma Approximate UCL (use when n>=50) 659 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 178.9 SD (KM) 824.9
Variance (KM) 680524 SE of Mean (KM) 198.2
k hat (KM) 0.047 k star (KM) 0.0672
nu hat (KM) 2.446 nu star (KM) 3.497
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 3804 theta star (KM) 2660
80% gamma percentile (KM) 58.26 90% gamma percentile (KM) 373.7
95% gamma percentile (KM) 1024 99% gamma percentile (KM) 3433

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (3.50, α) 0.534 Adjusted Chi Square Value (3.50, β) 0.467
   95% Gamma Approximate KM‐UCL (use when n>=50) 1172    95% Gamma Adjusted KM‐UCL (use when n<50) 1339
95% Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.982 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.229 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 172.6 Mean in Log Scale ‐1.165
SD in Original Scale 842.4 SD in Log Scale 2.867
   95% t UCL (assumes normality of ROS data) 454.8    95% Percentile Bootstrap UCL 502.6
   95% BCA Bootstrap UCL 670.3    95% Bootstrap t UCL 35547
   95% H‐UCL (Log ROS) 437.2

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.708 KM Geo Mean 5.517
KM SD (logged) 1.795    95% Critical H Value (KM‐Log) 3.676
KM Standard Error of Mean (logged) 0.599    95% H‐UCL (KM ‐Log) 103.3
KM SD (logged) 1.795    95% Critical H Value (KM‐Log) 3.676
KM Standard Error of Mean (logged) 0.599

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 240.8 Mean in Log Scale 3.688
SD in Original Scale 835.7 SD in Log Scale 1.76
   95% t UCL (Assumes normality) 520.7    95% H‐Stat UCL 672.8
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 517.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Indeno(1,2,3‐cd)pyrene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 18
Number of Detects 6 Number of Non‐Detects 20
Number of Distinct Detects 6 Number of Distinct Non‐Detects 13
Minimum Detect 13 Minimum Non‐Detect 4.1
Maximum Detect 520 Maximum Non‐Detect 2100
Variance Detects 36072 Percent Non‐Detects 76.92%
Mean Detects 163.5 SD Detects 189.9
Median Detects 88 CV Detects 1.162
Skewness Detects 1.731 Kurtosis Detects 2.879
Mean of Logged Detects 4.491 SD of Logged Detects 1.287

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.799 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.313 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 57.11 KM Standard Error of Mean 26.67
KM SD 112    95% KM (BCA) UCL 102.4
95% KM (t) UCL 102.7 95% KM (Percentile Bootstrap) UCL 100.7
   95% KM (z) UCL 101    95% KM Bootstrap t UCL 129.5
90% KM Chebyshev UCL 137.1 95% KM Chebyshev UCL 173.4
97.5% KM Chebyshev UCL 223.7 99% KM Chebyshev UCL 322.5

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.23 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.716 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.229 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.341 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.958 k star (bias corrected MLE) 0.59
Theta hat (MLE) 170.7 Theta star (bias corrected MLE) 277.1
nu hat (MLE) 11.5 nu star (bias corrected) 7.081
Mean (detects) 163.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 40.23
Maximum 520 Median 0.01
SD 109.5 CV 2.723
k hat (MLE) 0.15 k star (bias corrected MLE) 0.159
Theta hat (MLE) 267.6 Theta star (bias corrected MLE) 253.6
nu hat (MLE) 7.816 nu star (bias corrected) 8.247
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (8.25, α) 2.879 Adjusted Chi Square Value (8.25, β) 2.673
95% Gamma Approximate UCL (use when n>=50) 115.2 95% Gamma Adjusted UCL (use when n<50) 124.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 57.11 SD (KM) 112
Variance (KM) 12537 SE of Mean (KM) 26.67
k hat (KM) 0.26 k star (KM) 0.256
nu hat (KM) 13.53 nu star (KM) 13.3
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 219.5 theta star (KM) 223.3
80% gamma percentile (KM) 83.61 90% gamma percentile (KM) 171.1
95% gamma percentile (KM) 274.6 99% gamma percentile (KM) 549

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (13.30, α) 6.096 Adjusted Chi Square Value (13.30, β) 5.775
   95% Gamma Approximate KM‐UCL (use when n>=50) 124.6    95% Gamma Adjusted KM‐UCL (use when n<50) 131.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.985 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.157 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 47.38 Mean in Log Scale 2.745
SD in Original Scale 107.3 SD in Log Scale 1.328
   95% t UCL (assumes normality of ROS data) 83.32    95% Percentile Bootstrap UCL 86.77
   95% BCA Bootstrap UCL 105.1    95% Bootstrap t UCL 187.3
   95% H‐UCL (Log ROS) 82.47

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.813 KM Geo Mean 16.66
KM SD (logged) 1.497    95% Critical H Value (KM‐Log) 3.212
KM Standard Error of Mean (logged) 0.469    95% H‐UCL (KM ‐Log) 133.6
KM SD (logged) 1.497    95% Critical H Value (KM‐Log) 3.212
KM Standard Error of Mean (logged) 0.469

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 158.4 Mean in Log Scale 4.235
SD in Original Scale 227.3 SD in Log Scale 1.46
   95% t UCL (Assumes normality) 234.5    95% H‐Stat UCL 504.3
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 102.7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Naphthalene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 17
Number of Detects 3 Number of Non‐Detects 23
Number of Distinct Detects 3 Number of Distinct Non‐Detects 14
Minimum Detect 37 Minimum Non‐Detect 3.4
Maximum Detect 660 Maximum Non‐Detect 1700
Variance Detects 120001 Percent Non‐Detects 88.46%
Mean Detects 261 SD Detects 346.4
Median Detects 86 CV Detects 1.327
Skewness Detects 1.693 Kurtosis Detects     N/A    
Mean of Logged Detects 4.853 SD of Logged Detects 1.481

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.809 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.36 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 43.44 KM Standard Error of Mean 34.77
KM SD 133.6    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 102.8 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 100.6    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 147.7 95% KM Chebyshev UCL 195
97.5% KM Chebyshev UCL 260.6 99% KM Chebyshev UCL 389.4

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.83 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 314.6 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 4.978 nu star (bias corrected)     N/A    
Mean (detects) 261

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 30.12
Maximum 660 Median 0.01
SD 129.7 CV 4.307
k hat (MLE) 0.115 k star (bias corrected MLE) 0.128
Theta hat (MLE) 261.4 Theta star (bias corrected MLE) 236.1
nu hat (MLE) 5.992 nu star (bias corrected) 6.634
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (6.63, α) 1.972 Adjusted Chi Square Value (6.63, β) 1.809
95% Gamma Approximate UCL (use when n>=50) 101.3 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 43.44 SD (KM) 133.6
Variance (KM) 17850 SE of Mean (KM) 34.77
k hat (KM) 0.106 k star (KM) 0.119
nu hat (KM) 5.498 nu star (KM) 6.197
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 410.9 theta star (KM) 364.5
80% gamma percentile (KM) 37.8 90% gamma percentile (KM) 122.8
95% gamma percentile (KM) 248.1 99% gamma percentile (KM) 631.1

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (6.20, α) 1.741 Adjusted Chi Square Value (6.20, β) 1.59
   95% Gamma Approximate KM‐UCL (use when n>=50) 154.6    95% Gamma Adjusted KM‐UCL (use when n<50) 169.3

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.946 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.273 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 34 Mean in Log Scale 1.407
SD in Original Scale 128.9 SD in Log Scale 1.649
   95% t UCL (assumes normality of ROS data) 77.18    95% Percentile Bootstrap UCL 82.39
   95% BCA Bootstrap UCL 112.2    95% Bootstrap t UCL 525.1
   95% H‐UCL (Log ROS) 49.49

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.059 KM Geo Mean 7.84
KM SD (logged) 1.474    95% Critical H Value (KM‐Log) 3.177
KM Standard Error of Mean (logged) 0.53    95% H‐UCL (KM ‐Log) 59.31
KM SD (logged) 1.474    95% Critical H Value (KM‐Log) 3.177
KM Standard Error of Mean (logged) 0.53

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 137.2 Mean in Log Scale 3.976
SD in Original Scale 205.2 SD in Log Scale 1.571
   95% t UCL (Assumes normality) 205.9    95% H‐Stat UCL 520.1
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 102.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Phenanthrene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 23
Number of Detects 17 Number of Non‐Detects 9
Number of Distinct Detects 17 Number of Distinct Non‐Detects 7
Minimum Detect 2.4 Minimum Non‐Detect 8.8
Maximum Detect 13000 Maximum Non‐Detect 880
Variance Detects 9789384 Percent Non‐Detects 34.62%
Mean Detects 870.1 SD Detects 3129
Median Detects 77 CV Detects 3.596
Skewness Detects 4.11 Kurtosis Detects 16.92
Mean of Logged Detects 4.331 SD of Logged Detects 1.934

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.291 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.892 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.477 Lilliefors GOF Test
5% Lilliefors Critical Value 0.207 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 586.2 KM Standard Error of Mean 502.5
KM SD 2485    95% KM (BCA) UCL 1592
   95% KM (t) UCL 1445    95% KM (Percentile Bootstrap) UCL 1578
   95% KM (z) UCL 1413    95% KM Bootstrap t UCL 20822
90% KM Chebyshev UCL 2094 95% KM Chebyshev UCL 2777
97.5% KM Chebyshev UCL 3724 99% KM Chebyshev UCL 5586

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 2.616 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.848 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.386 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.228 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.285 k star (bias corrected MLE) 0.274
Theta hat (MLE) 3051 Theta star (bias corrected MLE) 3174
nu hat (MLE) 9.697 nu star (bias corrected) 9.319
Mean (detects) 870.1

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 568.9
Maximum 13000 Median 41
SD 2538 CV 4.462
k hat (MLE) 0.15 k star (bias corrected MLE) 0.159
Theta hat (MLE) 3781 Theta star (bias corrected MLE) 3584
nu hat (MLE) 7.824 nu star (bias corrected) 8.254
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (8.25, α) 2.883 Adjusted Chi Square Value (8.25, β) 2.677
95% Gamma Approximate UCL (use when n>=50) 1629 95% Gamma Adjusted UCL (use when n<50) 1754

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 586.2 SD (KM) 2485
Variance (KM) 6177705 SE of Mean (KM) 502.5
k hat (KM) 0.0556 k star (KM) 0.0748
nu hat (KM) 2.893 nu star (KM) 3.892

Page 31 of 38 Geosyntec Consultants



APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 10538 theta star (KM) 7832
80% gamma percentile (KM) 243.6 90% gamma percentile (KM) 1330
95% gamma percentile (KM) 3395 99% gamma percentile (KM) 10711

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (3.89, α) 0.68 Adjusted Chi Square Value (3.89, β) 0.6
   95% Gamma Approximate KM‐UCL (use when n>=50) 3358    95% Gamma Adjusted KM‐UCL (use when n<50) 3804
95% Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.906 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.892 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.2 Lilliefors GOF Test
5% Lilliefors Critical Value 0.207 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 579.5 Mean in Log Scale 3.923
SD in Original Scale 2536 SD in Log Scale 1.724
   95% t UCL (assumes normality of ROS data) 1429    95% Percentile Bootstrap UCL 1566
   95% BCA Bootstrap UCL 2078    95% Bootstrap t UCL 26054
   95% H‐UCL (Log ROS) 764

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.89 KM Geo Mean 48.9
KM SD (logged) 1.864    95% Critical H Value (KM‐Log) 3.787
KM Standard Error of Mean (logged) 0.424    95% H‐UCL (KM ‐Log) 1141
KM SD (logged) 1.864    95% Critical H Value (KM‐Log) 3.787
KM Standard Error of Mean (logged) 0.424

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 611.4 Mean in Log Scale 4.297
SD in Original Scale 2530 SD in Log Scale 1.717
   95% t UCL (Assumes normality) 1459    95% H‐Stat UCL 1086
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 2777

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 32 of 38 Geosyntec Consultants



APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

Pyrene

General Statistics
Total Number of Observations 26 Number of Distinct Observations 21
Number of Detects 25 Number of Non‐Detects 1
Number of Distinct Detects 20 Number of Distinct Non‐Detects 1
Minimum Detect 3.9 Minimum Non‐Detect 84
Maximum Detect 4700 Maximum Non‐Detect 84
Variance Detects 891269 Percent Non‐Detects 3.85%
Mean Detects 513.9 SD Detects 944.1
Median Detects 190 CV Detects 1.837
Skewness Detects 3.932 Kurtosis Detects 17.34
Mean of Logged Detects 5.247 SD of Logged Detects 1.57

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.509 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.295 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 495.6 KM Standard Error of Mean 182.5
KM SD 911.7    95% KM (BCA) UCL 836.5
   95% KM (t) UCL 807.3    95% KM (Percentile Bootstrap) UCL 839.6
   95% KM (z) UCL 795.7    95% KM Bootstrap t UCL 1291
90% KM Chebyshev UCL 1043 95% KM Chebyshev UCL 1291
97.5% KM Chebyshev UCL 1635 99% KM Chebyshev UCL 2311

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.615 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.796 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.166 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.183 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.618 k star (bias corrected MLE) 0.571
Theta hat (MLE) 831.4 Theta star (bias corrected MLE) 900.6
nu hat (MLE) 30.9 nu star (bias corrected) 28.53
Mean (detects) 513.9

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 494.1
Maximum 4700 Median 190
SD 930.5 CV 1.883
k hat (MLE) 0.479 k star (bias corrected MLE) 0.449
Theta hat (MLE) 1032 Theta star (bias corrected MLE) 1100
nu hat (MLE) 24.91 nu star (bias corrected) 23.37
Adjusted Level of Significance (β) 0.0398
Approximate Chi Square Value (23.37, α) 13.37 Adjusted Chi Square Value (23.37, β) 12.87
95% Gamma Approximate UCL (use when n>=50) 863.7 95% Gamma Adjusted UCL (use when n<50) 897.2

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 495.6 SD (KM) 911.7
Variance (KM) 831117 SE of Mean (KM) 182.5
k hat (KM) 0.295 k star (KM) 0.287
nu hat (KM) 15.37 nu star (KM) 14.93
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

theta hat (KM) 1677 theta star (KM) 1727
80% gamma percentile (KM) 751.4 90% gamma percentile (KM) 1469
95% gamma percentile (KM) 2299 99% gamma percentile (KM) 4468

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (14.93, α) 7.21 Adjusted Chi Square Value (14.93, β) 6.857
95% Gamma Approximate KM‐UCL (use when n>=50) 1026 95% Gamma Adjusted KM‐UCL (use when n<50) 1079

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.965 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.124 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 495.2 Mean in Log Scale 5.172
SD in Original Scale 929.9 SD in Log Scale 1.584
   95% t UCL (assumes normality of ROS data) 806.7    95% Percentile Bootstrap UCL 824.2
   95% BCA Bootstrap UCL 1051    95% Bootstrap t UCL 1345
   95% H‐UCL (Log ROS) 1783

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 5.168 KM Geo Mean 175.6
KM SD (logged) 1.573    95% Critical H Value (KM‐Log) 3.328
KM Standard Error of Mean (logged) 0.318    95% H‐UCL (KM ‐Log) 1725
KM SD (logged) 1.573    95% Critical H Value (KM‐Log) 3.328
KM Standard Error of Mean (logged) 0.318

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 495.7 Mean in Log Scale 5.189
SD in Original Scale 929.6 SD in Log Scale 1.566
   95% t UCL (Assumes normality) 807.1    95% H‐Stat UCL 1727
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
Gamma Adjusted KM‐UCL (use when k<=1 and 15 < n < 50 but  1079

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

TPH‐Diesel (C10‐C28)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 24

Number of Missing Observations 0
Minimum 22 Mean 1553
Maximum 15000 Median 600
SD 2994 Std. Error of Mean 587.2
Coefficient of Variation 1.928 Skewness 3.962

Normal GOF Test
Shapiro Wilk Test Statistic 0.488 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.315 Lilliefors GOF Test
5% Lilliefors Critical Value 0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's‐t UCL 2556    95% Adjusted‐CLT UCL (Chen‐1995) 3006

   95% Modified‐t UCL (Johnson‐1978) 2632

Gamma GOF Test
A‐D Test Statistic 1.068 Anderson‐Darling Gamma GOF Test
5% A‐D Critical Value 0.795 Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.204 Kolmogorov‐Smirnov Gamma GOF Test
5% K‐S Critical Value 0.179 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.644 k star (bias corrected MLE) 0.595
Theta hat (MLE) 2412 Theta star (bias corrected MLE) 2609
nu hat (MLE) 33.47 nu star (bias corrected) 30.94
MLE Mean (bias corrected) 1553 MLE Sd (bias corrected) 2013

Approximate Chi Square Value (0.05) 19.23
Adjusted Level of Significance 0.0398 Adjusted Chi Square Value 18.62

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50)) 2498    95% Adjusted Gamma UCL (use when n<50) 2579

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.92 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.129 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.17 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data 3.091 Mean of logged Data 6.398
Maximum of Logged Data 9.616 SD of logged Data 1.428

Assuming Lognormal Distribution
   95% H‐UCL 4045    90% Chebyshev (MVUE) UCL 3147
   95% Chebyshev (MVUE) UCL 3871  97.5% Chebyshev (MVUE) UCL 4875
   99% Chebyshev (MVUE) UCL 6848

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Leve

Nonparametric Distribution Free UCLs
   95% CLT UCL 2519    95% Jackknife UCL 2556
   95% Standard Bootstrap UCL 2510    95% Bootstrap‐t UCL 4450
   95% Hall's Bootstrap UCL 5928    95% Percentile Bootstrap UCL 2625

Page 35 of 38 Geosyntec Consultants



APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

   95% BCA Bootstrap UCL 3182
   90% Chebyshev(Mean, Sd) UCL 3314    95% Chebyshev(Mean, Sd) UCL 4112
 97.5% Chebyshev(Mean, Sd) UCL 5220    99% Chebyshev(Mean, Sd) UCL 7395

Suggested UCL to Use
95% H‐UCL 4045

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

ProUCL computes and outputs H‐statistic based UCLs for historical reasons only
H‐statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide
It is therefore recommended to avoid the use of H‐statistic based 95% UCLs
Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

TPH‐Motor Oil (C24‐C36)

General Statistics
Total Number of Observations 26 Number of Distinct Observations 24

Number of Missing Observations 0
Minimum 79 Mean 2607
Maximum 17000 Median 1150
SD 3745 Std. Error of Mean 734.5
Coefficient of Variation 1.437 Skewness 2.622

Normal GOF Test
Shapiro Wilk Test Statistic 0.674 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.92 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.26 Lilliefors GOF Test
5% Lilliefors Critical Value 0.17 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's‐t UCL 3862    95% Adjusted‐CLT UCL (Chen‐1995) 4219

   95% Modified‐t UCL (Johnson‐1978) 3925

Gamma GOF Test
A‐D Test Statistic 0.532 Anderson‐Darling Gamma GOF Test
5% A‐D Critical Value 0.789 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.156 Kolmogorov‐Smirnov Gamma GOF Test
5% K‐S Critical Value 0.179 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics
k hat (MLE) 0.697 k star (bias corrected MLE) 0.642
Theta hat (MLE) 3741 Theta star (bias corrected MLE) 4060
nu hat (MLE) 36.24 nu star (bias corrected) 33.39
MLE Mean (bias corrected) 2607 MLE Sd (bias corrected) 3254

Approximate Chi Square Value (0.05) 21.18
Adjusted Level of Significance 0.0398 Adjusted Chi Square Value 20.54

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50) 4111    95% Adjusted Gamma UCL (use when n<50) 4239

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.92 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0789 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.17 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data 4.369 Mean of logged Data 6.998
Maximum of Logged Data 9.741 SD of logged Data 1.421

Assuming Lognormal Distribution
   95% H‐UCL 7249    90% Chebyshev (MVUE) UCL 5670
   95% Chebyshev (MVUE) UCL 6970  97.5% Chebyshev (MVUE) UCL 8774
   99% Chebyshev (MVUE) UCL 12318

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Leve

Nonparametric Distribution Free UCLs
   95% CLT UCL 3815    95% Jackknife UCL 3862
   95% Standard Bootstrap UCL 3801    95% Bootstrap‐t UCL 4721
   95% Hall's Bootstrap UCL 5936    95% Percentile Bootstrap UCL 3940
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APPENDIX B‐1C2

PAHs in Soil ‐ Zone 4

Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram ( µg/kg); TPH diesel and motor oil in milligrams per kilogram (mg/kg)

   95% BCA Bootstrap UCL 4388
   90% Chebyshev(Mean, Sd) UCL 4811    95% Chebyshev(Mean, Sd) UCL 5809
 97.5% Chebyshev(Mean, Sd) UCL 7195    99% Chebyshev(Mean, Sd) UCL 9916

Suggested UCL to Use
95% Adjusted Gamma UCL 4239

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

111TCA

General Statistics
Total Number of Observations 283 Number of Distinct Observations 57

Number of Detects 0 Number of Non‐Detects 283

Number of Distinct Detects 0 Number of Distinct Non‐Detects 57

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable A was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

112TC122TF

General Statistics

Total Number of Observations 283 Number of Distinct Observations 58

Number of Detects 1 Number of Non‐Detects 282

Number of Distinct Detects 1 Number of Distinct Non‐Detects 57

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable B was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

11DCA

General Statistics

Total Number of Observations 283 Number of Distinct Observations 57

Number of Detects 0 Number of Non‐Detects 283
Number of Distinct Detects 0 Number of Distinct Non‐Detects 57

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable C was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

124TMB

General Statistics
Total Number of Observations 283 Number of Distinct Observations 65
Number of Detects 7 Number of Non‐Detects 276
Number of Distinct Detects 7 Number of Distinct Non‐Detects 58
Minimum Detect 2.9 Minimum Non‐Detect 0.36
Maximum Detect 11000 Maximum Non‐Detect 270
Variance Detects 16159565 Percent Non‐Detects 97.53%
Mean Detects 1921 SD Detects 4020
Median Detects 450 CV Detects 2.092
Skewness Detects 2.601 Kurtosis Detects 6.815
Mean of Logged Detects 5.643 SD of Logged Detects 2.567

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.535 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.438 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 47.87 KM Standard Error of Mean 42.18
KM SD 657    95% KM (BCA) UCL 131.1
   95% KM (t) UCL 117.5    95% KM (Percentile Bootstrap) UCL 124.1
   95% KM (z) UCL 117.3    95% KM Bootstrap t UCL 604.1
90% KM Chebyshev UCL 174.4 95% KM Chebyshev UCL 231.7
97.5% KM Chebyshev UCL 311.3 99% KM Chebyshev UCL 467.6

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.419 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.776 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.249 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.333 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.351 k star (bias corrected MLE) 0.296
Theta hat (MLE) 5481 Theta star (bias corrected MLE) 6500
nu hat (MLE) 4.907 nu star (bias corrected) 4.138
Mean (detects) 1921

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 47.53
Maximum 11000 Median 0.01
SD 658.2 CV 13.85
k hat (MLE) 0.099 k star (bias corrected MLE) 0.1
Theta hat (MLE) 480.1 Theta star (bias corrected MLE) 473.8
nu hat (MLE) 56.04 nu star (bias corrected) 56.78
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (56.78, α) 40.46 Adjusted Chi Square Value (56.78, β) 40.39
95% Gamma Approximate UCL (use when n>=50) 66.7 95% Gamma Adjusted UCL (use when n<50) 66.82

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 47.87 SD (KM) 657
Variance (KM) 431604 SE of Mean (KM) 42.18
k hat (KM) 0.00531 k star (KM) 0.00761
nu hat (KM) 3.005 nu star (KM) 4.307
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 9016 theta star (KM) 6291
80% gamma percentile (KM) 6.54E‐10 90% gamma percentile (KM) 0.00345
95% gamma percentile (KM) 4.203 99% gamma percentile (KM) 1124

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.31, α) 0.847 Adjusted Chi Square Value (4.31, β) 0.839
95% Gamma Approximate KM‐UCL (use when n>=50) 243.6 95% Gamma Adjusted KM‐UCL (use when n<50) 245.7

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.948 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.229 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 47.52 Mean in Log Scale ‐14.67
SD in Original Scale 658.2 SD in Log Scale 6.776
   95% t UCL (assumes normality of ROS data) 112.1    95% Percentile Bootstrap UCL 124.9
   95% BCA Bootstrap UCL 169.6    95% Bootstrap t UCL 809
   95% H‐UCL (Log ROS) 156424

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.856 KM Geo Mean 0.425
KM SD (logged) 1.101    95% Critical H Value (KM‐Log) 2.22
KM Standard Error of Mean (logged) 0.0708    95% H‐UCL (KM ‐Log) 0.901
KM SD (logged) 1.101    95% Critical H Value (KM‐Log) 2.22
KM Standard Error of Mean (logged) 0.0708

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 49.29 Mean in Log Scale ‐0.641
SD in Original Scale 658.1 SD in Log Scale 1.296
   95% t UCL (Assumes normality) 113.9    95% H‐Stat UCL 1.468
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 243.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

135TMB

General Statistics
Total Number of Observations 283 Number of Distinct Observations 63
Number of Detects 7 Number of Non‐Detects 276
Number of Distinct Detects 7 Number of Distinct Non‐Detects 58
Minimum Detect 1 Minimum Non‐Detect 0.36
Maximum Detect 6000 Maximum Non‐Detect 270
Variance Detects 4889127 Percent Non‐Detects 97.53%
Mean Detects 994.6 SD Detects 2211
Median Detects 150 CV Detects 2.223
Skewness Detects 2.626 Kurtosis Detects 6.92
Mean of Logged Detects 4.81 SD of Logged Detects 2.631

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.509 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.472 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 24.96 KM Standard Error of Mean 22.93
KM SD 357.1    95% KM (BCA) UCL 68.44
   95% KM (t) UCL 62.8    95% KM (Percentile Bootstrap) UCL 66.68
   95% KM (z) UCL 62.67    95% KM Bootstrap t UCL 385.2
90% KM Chebyshev UCL 93.74 95% KM Chebyshev UCL 124.9
97.5% KM Chebyshev UCL 168.1 99% KM Chebyshev UCL 253.1

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.534 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.78 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.319 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.334 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.325 k star (bias corrected MLE) 0.281
Theta hat (MLE) 3058 Theta star (bias corrected MLE) 3538
nu hat (MLE) 4.553 nu star (bias corrected) 3.935
Mean (detects) 994.6

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 24.61
Maximum 6000 Median 0.01
SD 357.7 CV 14.54
k hat (MLE) 0.106 k star (bias corrected MLE) 0.108
Theta hat (MLE) 231.4 Theta star (bias corrected MLE) 228.7
nu hat (MLE) 60.2 nu star (bias corrected) 60.9
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (60.90, α) 43.95 Adjusted Chi Square Value (60.90, β) 43.88
95% Gamma Approximate UCL (use when n>=50) 34.1 95% Gamma Adjusted UCL (use when n<50) 34.16

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 24.96 SD (KM) 357.1
Variance (KM) 127502 SE of Mean (KM) 22.93
k hat (KM) 0.00489 k star (KM) 0.00719
nu hat (KM) 2.766 nu star (KM) 4.07
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 5108 theta star (KM) 3471
80% gamma percentile (KM) 6.54E‐11 90% gamma percentile (KM) 8.49E‐04
95% gamma percentile (KM) 1.566 99% gamma percentile (KM) 566.2

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.07, α) 0.75 Adjusted Chi Square Value (4.07, β) 0.743
95% Gamma Approximate KM‐UCL (use when n>=50) 135.5 95% Gamma Adjusted KM‐UCL (use when n<50) 136.8

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.935 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.202 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 24.6 Mean in Log Scale ‐13.99
SD in Original Scale 357.7 SD in Log Scale 6.257
   95% t UCL (assumes normality of ROS data) 59.69    95% Percentile Bootstrap UCL 66.82
   95% BCA Bootstrap UCL 110.5    95% Bootstrap t UCL 451.2
   95% H‐UCL (Log ROS) 6161

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.876 KM Geo Mean 0.416
KM SD (logged) 0.985    95% Critical H Value (KM‐Log) 2.123
KM Standard Error of Mean (logged) 0.0634    95% H‐UCL (KM ‐Log) 0.766
KM SD (logged) 0.985    95% Critical H Value (KM‐Log) 2.123
KM Standard Error of Mean (logged) 0.0634

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 26.37 Mean in Log Scale ‐0.661
SD in Original Scale 357.8 SD in Log Scale 1.201
   95% t UCL (Assumes normality) 61.47    95% H‐Stat UCL 1.253
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 135.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

2Butanone

General Statistics
Total Number of Observations 284 Number of Distinct Observations 71
Number of Detects 27 Number of Non‐Detects 257
Number of Distinct Detects 21 Number of Distinct Non‐Detects 54
Minimum Detect 4.2 Minimum Non‐Detect 2.1
Maximum Detect 77 Maximum Non‐Detect 2700
Variance Detects 326.8 Percent Non‐Detects 90.49%
Mean Detects 20.1 SD Detects 18.08
Median Detects 16 CV Detects 0.9
Skewness Detects 2.339 Kurtosis Detects 5.671
Mean of Logged Detects 2.72 SD of Logged Detects 0.737

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.71 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.923 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.236 Lilliefors GOF Test
5% Lilliefors Critical Value 0.167 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 3.894 KM Standard Error of Mean 0.479
KM SD 7.758    95% KM (BCA) UCL 5.374
   95% KM (t) UCL 4.685    95% KM (Percentile Bootstrap) UCL 5.142
   95% KM (z) UCL 4.683    95% KM Bootstrap t UCL 4.827
90% KM Chebyshev UCL 5.333 95% KM Chebyshev UCL 5.984
97.5% KM Chebyshev UCL 6.888 99% KM Chebyshev UCL 8.665

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.672 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.757 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.134 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.171 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.933 k star (bias corrected MLE) 1.743
Theta hat (MLE) 10.4 Theta star (bias corrected MLE) 11.53
nu hat (MLE) 104.4 nu star (bias corrected) 94.13
Mean (detects) 20.1

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 1.92
Maximum 77 Median 0.01
SD 8.053 CV 4.195
k hat (MLE) 0.166 k star (bias corrected MLE) 0.167
Theta hat (MLE) 11.56 Theta star (bias corrected MLE) 11.52
nu hat (MLE) 94.3 nu star (bias corrected) 94.63
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (94.63, α) 73.2 Adjusted Chi Square Value (94.63, β) 73.1
95% Gamma Approximate UCL (use when n>=50) 2.482 95% Gamma Adjusted UCL (use when n<50) 2.485

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 3.894 SD (KM) 7.758
Variance (KM) 60.19 SE of Mean (KM) 0.479
k hat (KM) 0.252 k star (KM) 0.252
nu hat (KM) 143.1 nu star (KM) 142.9
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 15.46 theta star (KM) 15.48
80% gamma percentile (KM) 5.669 90% gamma percentile (KM) 11.68
95% gamma percentile (KM) 18.81 99% gamma percentile (KM) 37.77

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (142.93, α) 116.3 Adjusted Chi Square Value (142.93, β) 116.2
95% Gamma Approximate KM‐UCL (use when n>=50) 4.786 95% Gamma Adjusted KM‐UCL (use when n<50) 4.791

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.963 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.923 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.0852 Lilliefors GOF Test
5% Lilliefors Critical Value 0.167 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 2.601 Mean in Log Scale ‐0.593
SD in Original Scale 7.937 SD in Log Scale 1.628
   95% t UCL (assumes normality of ROS data) 3.378    95% Percentile Bootstrap UCL 3.403
   95% BCA Bootstrap UCL 3.586    95% Bootstrap t UCL 3.678
   95% H‐UCL (Log ROS) 2.708

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.941 KM Geo Mean 2.562
KM SD (logged) 0.635    95% Critical H Value (KM‐Log) 1.873
KM Standard Error of Mean (logged) 0.0393    95% H‐UCL (KM ‐Log) 3.363
KM SD (logged) 0.635    95% Critical H Value (KM‐Log) 1.873
KM Standard Error of Mean (logged) 0.0393

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 25.15 Mean in Log Scale 1.124
SD in Original Scale 127.6 SD in Log Scale 1.225
   95% t UCL (Assumes normality) 37.65    95% H‐Stat UCL 7.717
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 4.786 95% GROS Approximate Gamma UCL 2.482

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

4Isopropyltoluene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 59
Number of Detects 8 Number of Non‐Detects 275
Number of Distinct Detects 8 Number of Distinct Non‐Detects 53
Minimum Detect 0.44 Minimum Non‐Detect 0.18
Maximum Detect 2000 Maximum Non‐Detect 270
Variance Detects 465525 Percent Non‐Detects 97.17%
Mean Detects 441.5 SD Detects 682.3
Median Detects 155 CV Detects 1.546
Skewness Detects 2.1 Kurtosis Detects 4.646
Mean of Logged Detects 3.563 SD of Logged Detects 3.59

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.716 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.274 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Approximate Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 12.66 KM Standard Error of Mean 8.253
KM SD 129.9    95% KM (BCA) UCL 29.95
95% KM (t) UCL 26.28 95% KM (Percentile Bootstrap) UCL 26.55
   95% KM (z) UCL 26.24    95% KM Bootstrap t UCL 51.12
90% KM Chebyshev UCL 37.42 95% KM Chebyshev UCL 48.64
97.5% KM Chebyshev UCL 64.2 99% KM Chebyshev UCL 94.78

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.462 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.806 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.244 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.318 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.276 k star (bias corrected MLE) 0.256
Theta hat (MLE) 1597 Theta star (bias corrected MLE) 1723
nu hat (MLE) 4.424 nu star (bias corrected) 4.098
Mean (detects) 441.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 12.49
Maximum 2000 Median 0.01
SD 130.1 CV 10.42
k hat (MLE) 0.116 k star (bias corrected MLE) 0.117
Theta hat (MLE) 108.1 Theta star (bias corrected MLE) 107.1
nu hat (MLE) 65.39 nu star (bias corrected) 66.03
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (66.03, α) 48.33 Adjusted Chi Square Value (66.03, β) 48.26
95% Gamma Approximate UCL (use when n>=50) 17.06 95% Gamma Adjusted UCL (use when n<50) 17.09

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 12.66 SD (KM) 129.9
Variance (KM) 16865 SE of Mean (KM) 8.253
k hat (KM) 0.00951 k star (KM) 0.0118
nu hat (KM) 5.383 nu star (KM) 6.659
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1332 theta star (KM) 1076
80% gamma percentile (KM) 3.53E‐06 90% gamma percentile (KM) 0.0787
95% gamma percentile (KM) 7.855 99% gamma percentile (KM) 349.5

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (6.66, α) 1.985 Adjusted Chi Square Value (6.66, β) 1.972
   95% Gamma Approximate KM‐UCL (use when n>=50) 42.48    95% Gamma Adjusted KM‐UCL (use when n<50) 42.75

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.818 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.267 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 12.48 Mean in Log Scale ‐20.1
SD in Original Scale 130.1 SD in Log Scale 8.559
   95% t UCL (assumes normality of ROS data) 25.24    95% Percentile Bootstrap UCL 27.5
   95% BCA Bootstrap UCL 37.54    95% Bootstrap t UCL 71.25
   95% H‐UCL (Log ROS) 5.17E+09

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.563 KM Geo Mean 0.21
KM SD (logged) 1.043    95% Critical H Value (KM‐Log) 2.171
KM Standard Error of Mean (logged) 0.0665    95% H‐UCL (KM ‐Log) 0.413
KM SD (logged) 1.043    95% Critical H Value (KM‐Log) 2.171
KM Standard Error of Mean (logged) 0.0665

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 14.27 Mean in Log Scale ‐1.299
SD in Original Scale 130.5 SD in Log Scale 1.363
   95% t UCL (Assumes normality) 27.07    95% H‐Stat UCL 0.843
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 26.28

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

4Methyl2pentanone

General Statistics
Total Number of Observations 282 Number of Distinct Observations 42
Number of Detects 1 Number of Non‐Detects 281
Number of Distinct Detects 1 Number of Distinct Non‐Detects 41

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable H was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Benzene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 66
Number of Detects 20 Number of Non‐Detects 263
Number of Distinct Detects 19 Number of Distinct Non‐Detects 54
Minimum Detect 0.35 Minimum Non‐Detect 0.18
Maximum Detect 2300 Maximum Non‐Detect 270
Variance Detects 268559 Percent Non‐Detects 92.93%
Mean Detects 139.7 SD Detects 518.2
Median Detects 1.2 CV Detects 3.71
Skewness Detects 4.229 Kurtosis Detects 18.29
Mean of Logged Detects 0.954 SD of Logged Detects 2.275

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.301 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.905 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.495 Lilliefors GOF Test
5% Lilliefors Critical Value 0.192 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 10.05 KM Standard Error of Mean 8.475
KM SD 139    95% KM (BCA) UCL 26.26
   95% KM (t) UCL 24.03    95% KM (Percentile Bootstrap) UCL 26.28
   95% KM (z) UCL 23.99    95% KM Bootstrap t UCL 1853
90% KM Chebyshev UCL 35.47 95% KM Chebyshev UCL 46.99
97.5% KM Chebyshev UCL 62.97 99% KM Chebyshev UCL 94.37

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 4.382 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.905 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.396 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.216 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.187 k star (bias corrected MLE) 0.192
Theta hat (MLE) 748.4 Theta star (bias corrected MLE) 727.6
nu hat (MLE) 7.465 nu star (bias corrected) 7.679
Mean (detects) 139.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 9.88
Maximum 2300 Median 0.01
SD 139.2 CV 14.09
k hat (MLE) 0.122 k star (bias corrected MLE) 0.123
Theta hat (MLE) 81.18 Theta star (bias corrected MLE) 80.47
nu hat (MLE) 68.89 nu star (bias corrected) 69.49
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (69.49, α) 51.3 Adjusted Chi Square Value (69.49, β) 51.22
95% Gamma Approximate UCL (use when n>=50) 13.38 95% Gamma Adjusted UCL (use when n<50) 13.4

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 10.05 SD (KM) 139
Variance (KM) 19308 SE of Mean (KM) 8.475
k hat (KM) 0.00523 k star (KM) 0.00753
nu hat (KM) 2.959 nu star (KM) 4.261
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1922 theta star (KM) 1335
80% gamma percentile (KM) 1.01E‐10 90% gamma percentile (KM) 6.29E‐04
95% gamma percentile (KM) 0.828 99% gamma percentile (KM) 234.5

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.26, α) 0.827 Adjusted Chi Square Value (4.26, β) 0.82
   95% Gamma Approximate KM‐UCL (use when n>=50) 51.74    95% Gamma Adjusted KM‐UCL (use when n<50) 52.2

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.739 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.905 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.229 Lilliefors GOF Test
5% Lilliefors Critical Value 0.192 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 9.873 Mean in Log Scale ‐9.83
SD in Original Scale 139.2 SD in Log Scale 4.847
   95% t UCL (assumes normality of ROS data) 23.53    95% Percentile Bootstrap UCL 26.1
   95% BCA Bootstrap UCL 40.74    95% Bootstrap t UCL 1806
   95% H‐UCL (Log ROS) 46.02

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.512 KM Geo Mean 0.22
KM SD (logged) 0.91    95% Critical H Value (KM‐Log) 2.063
KM Standard Error of Mean (logged) 0.0566    95% H‐UCL (KM ‐Log) 0.373
KM SD (logged) 0.91    95% Critical H Value (KM‐Log) 2.063
KM Standard Error of Mean (logged) 0.0566

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 11.97 Mean in Log Scale ‐1.235
SD in Original Scale 139.6 SD in Log Scale 1.319
   95% t UCL (Assumes normality) 25.66    95% H‐Stat UCL 0.839
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 46.99

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Carbon disulfide

General Statistics
Total Number of Observations 283 Number of Distinct Observations 66
Number of Detects 8 Number of Non‐Detects 275
Number of Distinct Detects 8 Number of Distinct Non‐Detects 63
Minimum Detect 1.1 Minimum Non‐Detect 0.36
Maximum Detect 3.7 Maximum Non‐Detect 680
Variance Detects 0.961 Percent Non‐Detects 97.17%
Mean Detects 1.988 SD Detects 0.98
Median Detects 1.6 CV Detects 0.493
Skewness Detects 1.163 Kurtosis Detects ‐0.167
Mean of Logged Detects 0.593 SD of Logged Detects 0.448

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.823 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.245 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.409 KM Standard Error of Mean 0.0207
KM SD 0.318    95% KM (BCA) UCL 0.617
95% KM (t) UCL 0.443 95% KM (Percentile Bootstrap) UCL 0.603
   95% KM (z) UCL 0.443    95% KM Bootstrap t UCL 0.443
90% KM Chebyshev UCL 0.471 95% KM Chebyshev UCL 0.499
97.5% KM Chebyshev UCL 0.538 99% KM Chebyshev UCL 0.615

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.518 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.719 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.209 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.295 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 5.499 k star (bias corrected MLE) 3.52
Theta hat (MLE) 0.361 Theta star (bias corrected MLE) 0.565
nu hat (MLE) 87.98 nu star (bias corrected) 56.32
Mean (detects) 1.988

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0659
Maximum 3.7 Median 0.01
SD 0.363 CV 5.506
k hat (MLE) 0.381 k star (bias corrected MLE) 0.38
Theta hat (MLE) 0.173 Theta star (bias corrected MLE) 0.174
nu hat (MLE) 215.9 nu star (bias corrected) 214.9
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (214.92, α) 182 Adjusted Chi Square Value (214.92, β) 181.8
95% Gamma Approximate UCL (use when n>=50) 0.0778 95% Gamma Adjusted UCL (use when n<50) 0.0779

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.409 SD (KM) 0.318
Variance (KM) 0.101 SE of Mean (KM) 0.0207
k hat (KM) 1.65 k star (KM) 1.635
nu hat (KM) 934.1 nu star (KM) 925.5
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 0.248 theta star (KM) 0.25
80% gamma percentile (KM) 0.626 90% gamma percentile (KM) 0.834
95% gamma percentile (KM) 1.034 99% gamma percentile (KM) 1.484

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (925.53, α) 855.9 Adjusted Chi Square Value (925.53, β) 855.6
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.442    95% Gamma Adjusted KM‐UCL (use when n<50) 0.442

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.899 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.181 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.15 Mean in Log Scale ‐2.68
SD in Original Scale 0.361 SD in Log Scale 1.112
   95% t UCL (assumes normality of ROS data) 0.185    95% Percentile Bootstrap UCL 0.185
   95% BCA Bootstrap UCL 0.198    95% Bootstrap t UCL 0.203
   95% H‐UCL (Log ROS) 0.147

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.973 KM Geo Mean 0.378
KM SD (logged) 0.284    95% Critical H Value (KM‐Log) 1.708
KM Standard Error of Mean (logged) 0.0186    95% H‐UCL (KM ‐Log) 0.405
KM SD (logged) 0.284    95% Critical H Value (KM‐Log) 1.708
KM Standard Error of Mean (logged) 0.0186

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 5.833 Mean in Log Scale ‐0.628
SD in Original Scale 32.07 SD in Log Scale 1.158
   95% t UCL (Assumes normality) 8.979    95% H‐Stat UCL 1.221
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.443

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Chloroethane

General Statistics
Total Number of Observations 283 Number of Distinct Observations 64
Number of Detects 0 Number of Non‐Detects 283
Number of Distinct Detects 0 Number of Distinct Non‐Detects 64

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable K was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Chloroform

General Statistics
Total Number of Observations 283 Number of Distinct Observations 57
Number of Detects 1 Number of Non‐Detects 282
Number of Distinct Detects 1 Number of Distinct Non‐Detects 56

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable L was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

cis1,2Dichloroethene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 58
Number of Detects 2 Number of Non‐Detects 281
Number of Distinct Detects 2 Number of Distinct Non‐Detects 56
Minimum Detect 0.27 Minimum Non‐Detect 0.18
Maximum Detect 0.75 Maximum Non‐Detect 270
Variance Detects 0.115 Percent Non‐Detects 99.29%
Mean Detects 0.51 SD Detects 0.339
Median Detects 0.51 CV Detects 0.666
Skewness Detects     N/A     Kurtosis Detects     N/A    
Mean of Logged Detects ‐0.799 SD of Logged Detects 0.722

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.212 KM Standard Error of Mean 0.0346
KM SD 0.0537    95% KM (BCA) UCL     N/A    
   95% KM (t) UCL 0.269    95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.269    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.316 95% KM Chebyshev UCL 0.363
97.5% KM Chebyshev UCL 0.428 99% KM Chebyshev UCL 0.557

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 4.154 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 0.123 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 16.62 nu star (bias corrected)     N/A    
Mean (detects) 0.51

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.212 SD (KM) 0.0537
Variance (KM) 0.00289 SE of Mean (KM) 0.0346
k hat (KM) 15.58 k star (KM) 15.42
nu hat (KM) 8819 nu star (KM) 8727
theta hat (KM) 0.0136 theta star (KM) 0.0138
80% gamma percentile (KM) 0.256 90% gamma percentile (KM) 0.284
95% gamma percentile (KM) 0.308 99% gamma percentile (KM) 0.357

Gamma Kaplan‐Meier (KM) Statistics
Adjusted Level of Significance (β) 0.0492

Approximate Chi Square Value (N/A, α) 8511 Adjusted Chi Square Value (N/A, β) 8509
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.217    95% Gamma Adjusted KM‐UCL (use when n<50) 0.217

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.178 Mean in Log Scale ‐1.809
SD in Original Scale 0.0784 SD in Log Scale 0.406
   95% t UCL (assumes normality of ROS data) 0.186    95% Percentile Bootstrap UCL 0.186
   95% BCA Bootstrap UCL 0.186    95% Bootstrap t UCL 0.186
   95% H‐UCL (Log ROS) 0.186

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

KM Mean (logged) ‐1.575 KM Geo Mean 0.207
KM SD (logged) 0.207    95% Critical H Value (KM‐Log) 1.685
KM Standard Error of Mean (logged) 0.156    95% H‐UCL (KM ‐Log) 0.216
KM SD (logged) 0.207    95% Critical H Value (KM‐Log) 1.685
KM Standard Error of Mean (logged) 0.156

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 2.353 Mean in Log Scale ‐1.366
SD in Original Scale 12.79 SD in Log Scale 1.095
   95% t UCL (Assumes normality) 3.608    95% H‐Stat UCL 0.537
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 0.363

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Ethylbenzene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 57
Number of Detects 6 Number of Non‐Detects 277
Number of Distinct Detects 6 Number of Distinct Non‐Detects 53
Minimum Detect 2.1 Minimum Non‐Detect 0.18
Maximum Detect 280 Maximum Non‐Detect 270
Variance Detects 12306 Percent Non‐Detects 97.88%
Mean Detects 147.2 SD Detects 110.9
Median Detects 143 CV Detects 0.754
Skewness Detects ‐0.088 Kurtosis Detects ‐2.104
Mean of Logged Detects 4.309 SD of Logged Detects 1.84

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.911 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.239 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 3.311 KM Standard Error of Mean 1.685
KM SD 25.84    95% KM (BCA) UCL 6.263
95% KM (t) UCL 6.092 95% KM (Percentile Bootstrap) UCL 5.924
   95% KM (z) UCL 6.083    95% KM Bootstrap t UCL 6.026
90% KM Chebyshev UCL 8.366 95% KM Chebyshev UCL 10.66
97.5% KM Chebyshev UCL 13.83 99% KM Chebyshev UCL 20.08

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.555 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.718 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.26 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.342 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.861 k star (bias corrected MLE) 0.542
Theta hat (MLE) 171 Theta star (bias corrected MLE) 271.8
nu hat (MLE) 10.33 nu star (bias corrected) 6.499
Mean (detects) 147.2

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 3.13
Maximum 280 Median 0.01
SD 25.87 CV 8.264
k hat (MLE) 0.14 k star (bias corrected MLE) 0.141
Theta hat (MLE) 22.4 Theta star (bias corrected MLE) 22.26
nu hat (MLE) 79.08 nu star (bias corrected) 79.58
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (79.58, α) 60.02 Adjusted Chi Square Value (79.58, β) 59.94
95% Gamma Approximate UCL (use when n>=50) 4.15 95% Gamma Adjusted UCL (use when n<50) 4.156

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 3.311 SD (KM) 25.84
Variance (KM) 667.7 SE of Mean (KM) 1.685
k hat (KM) 0.0164 k star (KM) 0.0186
nu hat (KM) 9.294 nu star (KM) 10.53

Page 21 of 46 Geosyntec Consultants



APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 201.7 theta star (KM) 178
80% gamma percentile (KM) 6.26E‐04 90% gamma percentile (KM) 0.353
95% gamma percentile (KM) 6.678 99% gamma percentile (KM) 93.19

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (10.53, α) 4.275 Adjusted Chi Square Value (10.53, β) 4.255
   95% Gamma Approximate KM‐UCL (use when n>=50) 8.155    95% Gamma Adjusted KM‐UCL (use when n<50) 8.194

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.749 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.335 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 3.205 Mean in Log Scale ‐5.593
SD in Original Scale 25.86 SD in Log Scale 3.386
   95% t UCL (assumes normality of ROS data) 5.742    95% Percentile Bootstrap UCL 5.918
   95% BCA Bootstrap UCL 7.302    95% Bootstrap t UCL 8.151
   95% H‐UCL (Log ROS) 3.017

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.586 KM Geo Mean 0.205
KM SD (logged) 0.905    95% Critical H Value (KM‐Log) 2.058
KM Standard Error of Mean (logged) 0.0591    95% H‐UCL (KM ‐Log) 0.344
KM SD (logged) 0.905    95% Critical H Value (KM‐Log) 2.058
KM Standard Error of Mean (logged) 0.0591

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 4.976 Mean in Log Scale ‐1.335
SD in Original Scale 28.43 SD in Log Scale 1.248
   95% t UCL (Assumes normality) 7.764    95% H‐Stat UCL 0.682
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 6.092

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Isopropylbenzene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 59
Number of Detects 6 Number of Non‐Detects 277
Number of Distinct Detects 6 Number of Distinct Non‐Detects 53
Minimum Detect 3.4 Minimum Non‐Detect 0.18
Maximum Detect 2300 Maximum Non‐Detect 270
Variance Detects 851868 Percent Non‐Detects 97.88%
Mean Detects 574.7 SD Detects 923
Median Detects 63 CV Detects 1.606
Skewness Detects 1.754 Kurtosis Detects 2.629
Mean of Logged Detects 4.67 SD of Logged Detects 2.338

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.707 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.377 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 12.37 KM Standard Error of Mean 9.637
KM SD 148    95% KM (BCA) UCL 30.59
   95% KM (t) UCL 28.28    95% KM (Percentile Bootstrap) UCL 27.99
   95% KM (z) UCL 28.22    95% KM Bootstrap t UCL 235.4
90% KM Chebyshev UCL 41.28 95% KM Chebyshev UCL 54.38
97.5% KM Chebyshev UCL 72.56 99% KM Chebyshev UCL 108.3

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.48 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.752 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.341 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.353 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.392 k star (bias corrected MLE) 0.307
Theta hat (MLE) 1466 Theta star (bias corrected MLE) 1871
nu hat (MLE) 4.704 nu star (bias corrected) 3.686
Mean (detects) 574.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 12.19
Maximum 2300 Median 0.01
SD 148.3 CV 12.16
k hat (MLE) 0.115 k star (bias corrected MLE) 0.117
Theta hat (MLE) 105.7 Theta star (bias corrected MLE) 104.7
nu hat (MLE) 65.3 nu star (bias corrected) 65.95
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (65.95, α) 48.26 Adjusted Chi Square Value (65.95, β) 48.18
95% Gamma Approximate UCL (use when n>=50) 16.66 95% Gamma Adjusted UCL (use when n<50) 16.69

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 12.37 SD (KM) 148
Variance (KM) 21902 SE of Mean (KM) 9.637
k hat (KM) 0.00699 k star (KM) 0.00927
nu hat (KM) 3.956 nu star (KM) 5.248
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1770 theta star (KM) 1335
80% gamma percentile (KM) 2.66E‐08 90% gamma percentile (KM) 0.00876
95% gamma percentile (KM) 2.994 99% gamma percentile (KM) 319.4

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.25, α) 1.268 Adjusted Chi Square Value (5.25, β) 1.259
95% Gamma Approximate KM‐UCL (use when n>=50) 51.19 95% Gamma Adjusted KM‐UCL (use when n<50) 51.59

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.926 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.253 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 12.19 Mean in Log Scale ‐13.61
SD in Original Scale 148.3 SD in Log Scale 6.263
   95% t UCL (assumes normality of ROS data) 26.73    95% Percentile Bootstrap UCL 28.28
   95% BCA Bootstrap UCL 41.05    95% Bootstrap t UCL 335.6
   95% H‐UCL (Log ROS) 9433

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.578 KM Geo Mean 0.206
KM SD (logged) 0.974    95% Critical H Value (KM‐Log) 2.114
KM Standard Error of Mean (logged) 0.0637    95% H‐UCL (KM ‐Log) 0.375
KM SD (logged) 0.974    95% Critical H Value (KM‐Log) 2.114
KM Standard Error of Mean (logged) 0.0637

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 13.91 Mean in Log Scale ‐1.33
SD in Original Scale 148.6 SD in Log Scale 1.288
   95% t UCL (Assumes normality) 28.49    95% H‐Stat UCL 0.729
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 51.19

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Methyltertbutyl ether (MTBE)

General Statistics
Total Number of Observations 283 Number of Distinct Observations 65
Number of Detects 3 Number of Non‐Detects 280
Number of Distinct Detects 3 Number of Distinct Non‐Detects 64
Minimum Detect 0.82 Minimum Non‐Detect 0.36
Maximum Detect 2.4 Maximum Non‐Detect 540
Variance Detects 0.68 Percent Non‐Detects 98.94%
Mean Detects 1.473 SD Detects 0.825
Median Detects 1.2 CV Detects 0.56
Skewness Detects 1.328 Kurtosis Detects     N/A    
Mean of Logged Detects 0.286 SD of Logged Detects 0.544

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.918 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.297 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.374 KM Standard Error of Mean 0.0106
KM SD 0.139    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.391 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.391    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.405 95% KM Chebyshev UCL 0.42
97.5% KM Chebyshev UCL 0.44 99% KM Chebyshev UCL 0.479

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 5.107 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 0.288 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 30.64 nu star (bias corrected)     N/A    
Mean (detects) 1.473

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0255
Maximum 2.4 Median 0.01
SD 0.165 CV 6.484
k hat (MLE) 0.685 k star (bias corrected MLE) 0.68
Theta hat (MLE) 0.0372 Theta star (bias corrected MLE) 0.0375
nu hat (MLE) 387.8 nu star (bias corrected) 385
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (385.01, α) 340.5 Adjusted Chi Square Value (385.01, β) 340.3
95% Gamma Approximate UCL (use when n>=50) 0.0288 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.374 SD (KM) 0.139
Variance (KM) 0.0192 SE of Mean (KM) 0.0106
k hat (KM) 7.27 k star (KM) 7.195
nu hat (KM) 4115 nu star (KM) 4072
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 0.0514 theta star (KM) 0.0519
80% gamma percentile (KM) 0.483 90% gamma percentile (KM) 0.56
95% gamma percentile (KM) 0.628 99% gamma percentile (KM) 0.771

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 3925 Adjusted Chi Square Value (N/A, β) 3924
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.388    95% Gamma Adjusted KM‐UCL (use when n<50) 0.388

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.973 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.242 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0401 Mean in Log Scale ‐4.327
SD in Original Scale 0.167 SD in Log Scale 1.307
   95% t UCL (assumes normality of ROS data) 0.0564    95% Percentile Bootstrap UCL 0.0588
   95% BCA Bootstrap UCL 0.068    95% Bootstrap t UCL 0.107
   95% H‐UCL (Log ROS) 0.0374

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.005 KM Geo Mean 0.366
KM SD (logged) 0.151    95% Critical H Value (KM‐Log) 1.672
KM Standard Error of Mean (logged) 0.012    95% H‐UCL (KM ‐Log) 0.376
KM SD (logged) 0.151    95% Critical H Value (KM‐Log) 1.672
KM Standard Error of Mean (logged) 0.012

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 4.706 Mean in Log Scale ‐0.666
SD in Original Scale 25.46 SD in Log Scale 1.099
   95% t UCL (Assumes normality) 7.204    95% H‐Stat UCL 1.086
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.391

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Naphthalene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 67
Number of Detects 10 Number of Non‐Detects 273
Number of Distinct Detects 10 Number of Distinct Non‐Detects 58
Minimum Detect 0.87 Minimum Non‐Detect 0.36
Maximum Detect 2900 Maximum Non‐Detect 540
Variance Detects 866030 Percent Non‐Detects 96.47%
Mean Detects 605.3 SD Detects 930.6
Median Detects 172 CV Detects 1.537
Skewness Detects 1.988 Kurtosis Detects 4.025
Mean of Logged Detects 4.117 SD of Logged Detects 3.087

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.725 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.258 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Approximate Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 21.75 KM Standard Error of Mean 12.54
KM SD 200    95% KM (BCA) UCL 45.19
95% KM (t) UCL 42.44 95% KM (Percentile Bootstrap) UCL 43.19
   95% KM (z) UCL 42.37    95% KM Bootstrap t UCL 80.16
90% KM Chebyshev UCL 59.36 95% KM Chebyshev UCL 76.39
97.5% KM Chebyshev UCL 100 99% KM Chebyshev UCL 146.5

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.424 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.813 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.238 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.288 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.301 k star (bias corrected MLE) 0.277
Theta hat (MLE) 2010 Theta star (bias corrected MLE) 2182
nu hat (MLE) 6.022 nu star (bias corrected) 5.549
Mean (detects) 605.3

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 21.4
Maximum 2900 Median 0.01
SD 200.4 CV 9.366
k hat (MLE) 0.109 k star (bias corrected MLE) 0.11
Theta hat (MLE) 196.1 Theta star (bias corrected MLE) 194
nu hat (MLE) 61.76 nu star (bias corrected) 62.44
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (62.44, α) 45.26 Adjusted Chi Square Value (62.44, β) 45.19
95% Gamma Approximate UCL (use when n>=50) 29.52 95% Gamma Adjusted UCL (use when n<50) 29.57

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 21.75 SD (KM) 200
Variance (KM) 40019 SE of Mean (KM) 12.54
k hat (KM) 0.0118 k star (KM) 0.0141
nu hat (KM) 6.692 nu star (KM) 7.955
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1840 theta star (KM) 1548
80% gamma percentile (KM) 1.12E‐04 90% gamma percentile (KM) 0.488
95% gamma percentile (KM) 23.19 99% gamma percentile (KM) 614

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (7.95, α) 2.709 Adjusted Chi Square Value (7.95, β) 2.693
   95% Gamma Approximate KM‐UCL (use when n>=50) 63.88    95% Gamma Adjusted KM‐UCL (use when n<50) 64.25

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.878 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.228 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 21.39 Mean in Log Scale ‐15.83
SD in Original Scale 200.4 SD in Log Scale 7.17
   95% t UCL (assumes normality of ROS data) 41.05    95% Percentile Bootstrap UCL 43.39
   95% BCA Bootstrap UCL 53.04    95% Bootstrap t UCL 86.48
   95% H‐UCL (Log ROS) 1190076

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.838 KM Geo Mean 0.433
KM SD (logged) 1.099    95% Critical H Value (KM‐Log) 2.218
KM Standard Error of Mean (logged) 0.069    95% H‐UCL (KM ‐Log) 0.915
KM SD (logged) 1.099    95% Critical H Value (KM‐Log) 2.218
KM Standard Error of Mean (logged) 0.069

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 24.52 Mean in Log Scale ‐0.611
SD in Original Scale 201.4 SD in Log Scale 1.345
   95% t UCL (Assumes normality) 44.27    95% H‐Stat UCL 1.629
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 42.44

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 28 of 46 Geosyntec Consultants



APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

nButylbenzene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 65
Number of Detects 4 Number of Non‐Detects 279
Number of Distinct Detects 4 Number of Distinct Non‐Detects 61
Minimum Detect 2.4 Minimum Non‐Detect 0.36
Maximum Detect 1700 Maximum Non‐Detect 540
Variance Detects 597089 Percent Non‐Detects 98.59%
Mean Detects 628.1 SD Detects 772.7
Median Detects 405 CV Detects 1.23
Skewness Detects 1.247 Kurtosis Detects 0.852
Mean of Logged Detects 4.926 SD of Logged Detects 2.902

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.885 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.24 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 9.241 KM Standard Error of Mean 7.463
KM SD 108.7    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 21.56 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 21.52    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 31.63 95% KM Chebyshev UCL 41.77
97.5% KM Chebyshev UCL 55.85 99% KM Chebyshev UCL 83.5

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.229 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.689 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.213 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.413 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.429 k star (bias corrected MLE) 0.274
Theta hat (MLE) 1464 Theta star (bias corrected MLE) 2293
nu hat (MLE) 3.432 nu star (bias corrected) 2.191
Mean (detects) 628.1

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 8.888
Maximum 1700 Median 0.01
SD 108.9 CV 12.26
k hat (MLE) 0.119 k star (bias corrected MLE) 0.12
Theta hat (MLE) 74.52 Theta star (bias corrected MLE) 73.85
nu hat (MLE) 67.5 nu star (bias corrected) 68.12
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (68.12, α) 50.12 Adjusted Chi Square Value (68.12, β) 50.04
95% Gamma Approximate UCL (use when n>=50) 12.08 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 9.241 SD (KM) 108.7
Variance (KM) 11821 SE of Mean (KM) 7.463
k hat (KM) 0.00722 k star (KM) 0.0095
nu hat (KM) 4.089 nu star (KM) 5.379
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1279 theta star (KM) 972.4
80% gamma percentile (KM) 3.49E‐08 90% gamma percentile (KM) 0.00843
95% gamma percentile (KM) 2.498 99% gamma percentile (KM) 240.8

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.38, α) 1.331 Adjusted Chi Square Value (5.38, β) 1.321
   95% Gamma Approximate KM‐UCL (use when n>=50) 37.34    95% Gamma Adjusted KM‐UCL (use when n<50) 37.63

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.907 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.242 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 8.878 Mean in Log Scale ‐20.55
SD in Original Scale 108.9 SD in Log Scale 7.576
   95% t UCL (assumes normality of ROS data) 19.57    95% Percentile Bootstrap UCL 20.44
   95% BCA Bootstrap UCL 30.05    95% Bootstrap t UCL 3926
   95% H‐UCL (Log ROS) 339654

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.937 KM Geo Mean 0.392
KM SD (logged) 0.765    95% Critical H Value (KM‐Log) 1.956
KM Standard Error of Mean (logged) 0.0526    95% H‐UCL (KM ‐Log) 0.574
KM SD (logged) 0.765    95% Critical H Value (KM‐Log) 1.956
KM Standard Error of Mean (logged) 0.0526

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 12.62 Mean in Log Scale ‐0.654
SD in Original Scale 111.1 SD in Log Scale 1.208
   95% t UCL (Assumes normality) 23.52    95% H‐Stat UCL 1.275
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 21.56

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

nPropylbenzene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 58
Number of Detects 6 Number of Non‐Detects 277
Number of Distinct Detects 6 Number of Distinct Non‐Detects 52
Minimum Detect 12 Minimum Non‐Detect 0.18
Maximum Detect 1600 Maximum Non‐Detect 270
Variance Detects 385879 Percent Non‐Detects 97.88%
Mean Detects 355.7 SD Detects 621.2
Median Detects 73.5 CV Detects 1.747
Skewness Detects 2.262 Kurtosis Detects 5.197
Mean of Logged Detects 4.631 SD of Logged Detects 1.739

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.638 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.343 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 7.728 KM Standard Error of Mean 6.327
KM SD 97.16    95% KM (BCA) UCL 18.55
   95% KM (t) UCL 18.17    95% KM (Percentile Bootstrap) UCL 18.96
   95% KM (z) UCL 18.14    95% KM Bootstrap t UCL 87.81
90% KM Chebyshev UCL 26.71 95% KM Chebyshev UCL 35.31
97.5% KM Chebyshev UCL 47.24 99% KM Chebyshev UCL 70.68

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.453 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.735 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.284 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.348 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.509 k star (bias corrected MLE) 0.366
Theta hat (MLE) 698.3 Theta star (bias corrected MLE) 972.3
nu hat (MLE) 6.112 nu star (bias corrected) 4.389
Mean (detects) 355.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 7.55
Maximum 1600 Median 0.01
SD 97.35 CV 12.89
k hat (MLE) 0.123 k star (bias corrected MLE) 0.124
Theta hat (MLE) 61.43 Theta star (bias corrected MLE) 60.91
nu hat (MLE) 69.57 nu star (bias corrected) 70.16
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (70.16, α) 51.88 Adjusted Chi Square Value (70.16, β) 51.8
95% Gamma Approximate UCL (use when n>=50) 10.21 95% Gamma Adjusted UCL (use when n<50) 10.23

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 7.728 SD (KM) 97.16
Variance (KM) 9441 SE of Mean (KM) 6.327
k hat (KM) 0.00633 k star (KM) 0.00861
nu hat (KM) 3.581 nu star (KM) 4.876
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1222 theta star (KM) 897.1
80% gamma percentile (KM) 2.86E‐09 90% gamma percentile (KM) 0.00248
95% gamma percentile (KM) 1.318 99% gamma percentile (KM) 193.5

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.88, α) 1.095 Adjusted Chi Square Value (4.88, β) 1.086
95% Gamma Approximate KM‐UCL (use when n>=50) 34.4 95% Gamma Adjusted KM‐UCL (use when n<50) 34.68

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.968 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.194 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 7.558 Mean in Log Scale ‐9.342
SD in Original Scale 97.34 SD in Log Scale 4.787
   95% t UCL (assumes normality of ROS data) 17.11    95% Percentile Bootstrap UCL 18.92
   95% BCA Bootstrap UCL 28.48    95% Bootstrap t UCL 123.9
   95% H‐UCL (Log ROS) 53.73

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.579 KM Geo Mean 0.206
KM SD (logged) 0.947    95% Critical H Value (KM‐Log) 2.091
KM Standard Error of Mean (logged) 0.0619    95% H‐UCL (KM ‐Log) 0.363
KM SD (logged) 0.947    95% Critical H Value (KM‐Log) 2.091
KM Standard Error of Mean (logged) 0.0619

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 9.272 Mean in Log Scale ‐1.33
SD in Original Scale 97.9 SD in Log Scale 1.268
   95% t UCL (Assumes normality) 18.88    95% H‐Stat UCL 0.707
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 34.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

secButylbenzene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 63
Number of Detects 3 Number of Non‐Detects 280
Number of Distinct Detects 3 Number of Distinct Non‐Detects 60
Minimum Detect 67 Minimum Non‐Detect 0.36
Maximum Detect 1600 Maximum Non‐Detect 270
Variance Detects 598746 Percent Non‐Detects 98.94%
Mean Detects 772.3 SD Detects 773.8
Median Detects 650 CV Detects 1.002
Skewness Detects 0.694 Kurtosis Detects     N/A    
Mean of Logged Detects 6.02 SD of Logged Detects 1.635

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.981 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.229 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 8.548 KM Standard Error of Mean 7.454
KM SD 102.4    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 20.85 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 20.81    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 30.91 95% KM Chebyshev UCL 41.04
97.5% KM Chebyshev UCL 55.1 99% KM Chebyshev UCL 82.71

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.925 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 834.6 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 5.552 nu star (bias corrected)     N/A    
Mean (detects) 772.3

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 8.197
Maximum 1600 Median 0.01
SD 102.6 CV 12.52
k hat (MLE) 0.12 k star (bias corrected MLE) 0.121
Theta hat (MLE) 68.2 Theta star (bias corrected MLE) 67.59
nu hat (MLE) 68.03 nu star (bias corrected) 68.64
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (68.64, α) 50.57 Adjusted Chi Square Value (68.64, β) 50.49
95% Gamma Approximate UCL (use when n>=50) 11.13 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 8.548 SD (KM) 102.4
Variance (KM) 10482 SE of Mean (KM) 7.454
k hat (KM) 0.00697 k star (KM) 0.00925
nu hat (KM) 3.945 nu star (KM) 5.237
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1226 theta star (KM) 923.9
80% gamma percentile (KM) 1.75E‐08 90% gamma percentile (KM) 0.00592
95% gamma percentile (KM) 2.049 99% gamma percentile (KM) 220.5

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.24, α) 1.263 Adjusted Chi Square Value (5.24, β) 1.253
   95% Gamma Approximate KM‐UCL (use when n>=50) 35.44    95% Gamma Adjusted KM‐UCL (use when n<50) 35.71

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.941 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.277 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 8.19 Mean in Log Scale ‐12
SD in Original Scale 102.6 SD in Log Scale 5.124
   95% t UCL (assumes normality of ROS data) 18.25    95% Percentile Bootstrap UCL 19.26
   95% BCA Bootstrap UCL 27.68    95% Bootstrap t UCL 62085
   95% H‐UCL (Log ROS) 25.94

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.947 KM Geo Mean 0.388
KM SD (logged) 0.735    95% Critical H Value (KM‐Log) 1.937
KM Standard Error of Mean (logged) 0.0536    95% H‐UCL (KM ‐Log) 0.553
KM SD (logged) 0.735    95% Critical H Value (KM‐Log) 1.937
KM Standard Error of Mean (logged) 0.0536

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 10.27 Mean in Log Scale ‐0.684
SD in Original Scale 103.1 SD in Log Scale 1.102
   95% t UCL (Assumes normality) 20.38    95% H‐Stat UCL 1.071
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 20.85

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

tertButylbenzene

General Statistics
Total Number of Observations 283 Number of Distinct Observations 64
Number of Detects 1 Number of Non‐Detects 282
Number of Distinct Detects 1 Number of Distinct Non‐Detects 63

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable U was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Tetrachloroethene (PCE)

General Statistics
Total Number of Observations 283 Number of Distinct Observations 62
Number of Detects 6 Number of Non‐Detects 277
Number of Distinct Detects 6 Number of Distinct Non‐Detects 57
Minimum Detect 0.64 Minimum Non‐Detect 0.18
Maximum Detect 11 Maximum Non‐Detect 270
Variance Detects 16.81 Percent Non‐Detects 97.88%
Mean Detects 3.935 SD Detects 4.1
Median Detects 2.55 CV Detects 1.042
Skewness Detects 1.189 Kurtosis Detects 0.7
Mean of Logged Detects 0.82 SD of Logged Detects 1.208

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.85 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.248 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.263 KM Standard Error of Mean 0.0522
KM SD 0.784    95% KM (BCA) UCL 0.435
95% KM (t) UCL 0.349 95% KM (Percentile Bootstrap) UCL 0.395
   95% KM (z) UCL 0.349    95% KM Bootstrap t UCL 0.375
90% KM Chebyshev UCL 0.42 95% KM Chebyshev UCL 0.491
97.5% KM Chebyshev UCL 0.589 99% KM Chebyshev UCL 0.783

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.372 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.714 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.247 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.341 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.044 k star (bias corrected MLE) 0.633
Theta hat (MLE) 3.769 Theta star (bias corrected MLE) 6.215
nu hat (MLE) 12.53 nu star (bias corrected) 7.598
Mean (detects) 3.935

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0932
Maximum 11 Median 0.01
SD 0.787 CV 8.439
k hat (MLE) 0.322 k star (bias corrected MLE) 0.321
Theta hat (MLE) 0.29 Theta star (bias corrected MLE) 0.29
nu hat (MLE) 182.2 nu star (bias corrected) 181.6
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (181.62, α) 151.5 Adjusted Chi Square Value (181.62, β) 151.3
95% Gamma Approximate UCL (use when n>=50) 0.112 95% Gamma Adjusted UCL (use when n<50) 0.112

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.263 SD (KM) 0.784
Variance (KM) 0.615 SE of Mean (KM) 0.0522
k hat (KM) 0.113 k star (KM) 0.114
nu hat (KM) 63.73 nu star (KM) 64.39

Page 36 of 46 Geosyntec Consultants



APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 2.338 theta star (KM) 2.314
80% gamma percentile (KM) 0.217 90% gamma percentile (KM) 0.734
95% gamma percentile (KM) 1.512 99% gamma percentile (KM) 3.917

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (64.39, α) 46.93 Adjusted Chi Square Value (64.39, β) 46.85
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.361    95% Gamma Adjusted KM‐UCL (use when n<50) 0.362

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.896 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.201 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0854 Mean in Log Scale ‐9.639
SD in Original Scale 0.788 SD in Log Scale 3.573
   95% t UCL (assumes normality of ROS data) 0.163    95% Percentile Bootstrap UCL 0.167
   95% BCA Bootstrap UCL 0.214    95% Bootstrap t UCL 0.416
   95% H‐UCL (Log ROS) 0.112

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.658 KM Geo Mean 0.19
KM SD (logged) 0.408    95% Critical H Value (KM‐Log) 1.754
KM Standard Error of Mean (logged) 0.0272    95% H‐UCL (KM ‐Log) 0.216
KM SD (logged) 0.408    95% Critical H Value (KM‐Log) 1.754
KM Standard Error of Mean (logged) 0.0272

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 2.43 Mean in Log Scale ‐1.323
SD in Original Scale 12.8 SD in Log Scale 1.15
   95% t UCL (Assumes normality) 3.685    95% H‐Stat UCL 0.602
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.349

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Toluene

General Statistics

Total Number of Observations 283 Number of Distinct Observations 62

Number of Detects 25 Number of Non‐Detects 258

Number of Distinct Detects 21 Number of Distinct Non‐Detects 53

Minimum Detect 0.33 Minimum Non‐Detect 0.18

Maximum Detect 4200 Maximum Non‐Detect 270

Variance Detects 785186 Percent Non‐Detects 91.17%

Mean Detects 232.9 SD Detects 886.1

Median Detects 0.71 CV Detects 3.805

Skewness Detects 4.212 Kurtosis Detects 18.4

Mean of Logged Detects 0.426 SD of Logged Detects 2.306

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.296 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.918 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.523 Lilliefors GOF Test

5% Lilliefors Critical Value 0.173 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 20.74 KM Standard Error of Mean 16.16

KM SD 266.4    95% KM (BCA) UCL 52.54

   95% KM (t) UCL 47.41    95% KM (Percentile Bootstrap) UCL 50.44

   95% KM (z) UCL 47.32    95% KM Bootstrap t UCL 21572

90% KM Chebyshev UCL 69.22 95% KM Chebyshev UCL 91.18

97.5% KM Chebyshev UCL 121.7 99% KM Chebyshev UCL 181.5

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 7.401 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.943 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.53 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.197 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.153 k star (bias corrected MLE) 0.161
Theta hat (MLE) 1526 Theta star (bias corrected MLE) 1447
nu hat (MLE) 7.629 nu star (bias corrected) 8.047
Mean (detects) 232.9

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 20.58
Maximum 4200 Median 0.01
SD 266.8 CV 12.97
k hat (MLE) 0.111 k star (bias corrected MLE) 0.113
Theta hat (MLE) 184.6 Theta star (bias corrected MLE) 182.7
nu hat (MLE) 63.09 nu star (bias corrected) 63.75
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (63.75, α) 46.38 Adjusted Chi Square Value (63.75, β) 46.31
95% Gamma Approximate UCL (use when n>=50) 28.29 95% Gamma Adjusted UCL (use when n<50) 28.33
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 20.74 SD (KM) 266.4
Variance (KM) 70948 SE of Mean (KM) 16.16
k hat (KM) 0.00606 k star (KM) 0.00836
nu hat (KM) 3.433 nu star (KM) 4.73
theta hat (KM) 3420 theta star (KM) 2482
80% gamma percentile (KM) 3.55E‐09 90% gamma percentile (KM) 0.00469
95% gamma percentile (KM) 3.033 99% gamma percentile (KM) 512.1

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.73, α) 1.029 Adjusted Chi Square Value (4.73, β) 1.021
   95% Gamma Approximate KM‐UCL (use when n>=50) 95.31    95% Gamma Adjusted KM‐UCL (use when n<50) 96.1

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.534 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.374 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 20.57 Mean in Log Scale ‐8.088
SD in Original Scale 266.8 SD in Log Scale 4.113
   95% t UCL (assumes normality of ROS data) 46.75    95% Percentile Bootstrap UCL 50.24
   95% BCA Bootstrap UCL 74.28    95% Bootstrap t UCL 20083
   95% H‐UCL (Log ROS) 5.835

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.497 KM Geo Mean 0.224
KM SD (logged) 0.913    95% Critical H Value (KM‐Log) 2.064
KM Standard Error of Mean (logged) 0.0583    95% H‐UCL (KM ‐Log) 0.38
KM SD (logged) 0.913    95% Critical H Value (KM‐Log) 2.064
KM Standard Error of Mean (logged) 0.0583

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 22.66 Mean in Log Scale ‐1.235
SD in Original Scale 267 SD in Log Scale 1.319
   95% t UCL (Assumes normality) 48.85    95% H‐Stat UCL 0.84
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 91.18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

TPHGasoline (C4C12)

General Statistics
Total Number of Observations 284 Number of Distinct Observations 37
Number of Detects 32 Number of Non‐Detects 252
Number of Distinct Detects 30 Number of Distinct Non‐Detects 10
Minimum Detect 0.06 Minimum Non‐Detect 0.04
Maximum Detect 1300 Maximum Non‐Detect 0.14
Variance Detects 56330 Percent Non‐Detects 88.73%
Mean Detects 83.09 SD Detects 237.3
Median Detects 0.84 CV Detects 2.856
Skewness Detects 4.655 Kurtosis Detects 23.8
Mean of Logged Detects 1.036 SD of Logged Detects 3.017

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.393 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.363 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 9.398 KM Standard Error of Mean 4.986
KM SD 82.69    95% KM (BCA) UCL 19.12
   95% KM (t) UCL 17.63    95% KM (Percentile Bootstrap) UCL 17.95
   95% KM (z) UCL 17.6    95% KM Bootstrap t UCL 34.78
90% KM Chebyshev UCL 24.35 95% KM Chebyshev UCL 31.13
97.5% KM Chebyshev UCL 40.53 99% KM Chebyshev UCL 59

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 2.328 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.898 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.259 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.172 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.215 k star (bias corrected MLE) 0.216
Theta hat (MLE) 386.5 Theta star (bias corrected MLE) 385.3
nu hat (MLE) 13.76 nu star (bias corrected) 13.8
Mean (detects) 83.09

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 9.371
Maximum 1300 Median 0.01
SD 82.84 CV 8.84
k hat (MLE) 0.127 k star (bias corrected MLE) 0.128
Theta hat (MLE) 73.91 Theta star (bias corrected MLE) 73.32
nu hat (MLE) 72.02 nu star (bias corrected) 72.6
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (72.60, α) 53.98 Adjusted Chi Square Value (72.60, β) 53.89
95% Gamma Approximate UCL (use when n>=50) 12.6 95% Gamma Adjusted UCL (use when n<50) 12.62

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 9.398 SD (KM) 82.69
Variance (KM) 6838 SE of Mean (KM) 4.986
k hat (KM) 0.0129 k star (KM) 0.0151
nu hat (KM) 7.336 nu star (KM) 8.592
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 727.6 theta star (KM) 621.3
80% gamma percentile (KM) 1.39E‐04 90% gamma percentile (KM) 0.334
95% gamma percentile (KM) 12.12 99% gamma percentile (KM) 266.2

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (8.59, α) 3.083 Adjusted Chi Square Value (8.59, β) 3.066
   95% Gamma Approximate KM‐UCL (use when n>=50) 26.2    95% Gamma Adjusted KM‐UCL (use when n<50) 26.34

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.895 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.197 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 9.364 Mean in Log Scale ‐11.85
SD in Original Scale 82.84 SD in Log Scale 7.36
   95% t UCL (assumes normality of ROS data) 17.48    95% Percentile Bootstrap UCL 18.81
   95% BCA Bootstrap UCL 24.64    95% Bootstrap t UCL 35.28
   95% H‐UCL (Log ROS) 3.12E+08

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.739 KM Geo Mean 0.0647
KM SD (logged) 1.674    95% Critical H Value (KM‐Log) 2.776
KM Standard Error of Mean (logged) 0.101    95% H‐UCL (KM ‐Log) 0.346
KM SD (logged) 1.674    95% Critical H Value (KM‐Log) 2.776
KM Standard Error of Mean (logged) 0.101

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 9.389 Mean in Log Scale ‐3.027
SD in Original Scale 82.84 SD in Log Scale 1.771
   95% t UCL (Assumes normality) 17.5    95% H‐Stat UCL 0.315
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 31.13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Trichloroethene (TCE)

General Statistics
Total Number of Observations 283 Number of Distinct Observations 59
Number of Detects 4 Number of Non‐Detects 279
Number of Distinct Detects 4 Number of Distinct Non‐Detects 56
Minimum Detect 0.43 Minimum Non‐Detect 0.18
Maximum Detect 3.5 Maximum Non‐Detect 270
Variance Detects 1.71 Percent Non‐Detects 98.59%
Mean Detects 1.908 SD Detects 1.308
Median Detects 1.85 CV Detects 0.686
Skewness Detects 0.221 Kurtosis Detects ‐0.637
Mean of Logged Detects 0.395 SD of Logged Detects 0.907

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.996 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.151 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.206 KM Standard Error of Mean 0.0175
KM SD 0.25    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.235 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.235    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.259 95% KM Chebyshev UCL 0.282
97.5% KM Chebyshev UCL 0.315 99% KM Chebyshev UCL 0.38

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.23 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.66 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.195 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.398 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 2.142 k star (bias corrected MLE) 0.702
Theta hat (MLE) 0.891 Theta star (bias corrected MLE) 2.717
nu hat (MLE) 17.13 nu star (bias corrected) 5.617
Mean (detects) 1.908

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0368
Maximum 3.5 Median 0.01
SD 0.262 CV 7.111
k hat (MLE) 0.513 k star (bias corrected MLE) 0.51
Theta hat (MLE) 0.0717 Theta star (bias corrected MLE) 0.0722
nu hat (MLE) 290.5 nu star (bias corrected) 288.7
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (288.71, α) 250.4 Adjusted Chi Square Value (288.71, β) 250.2
95% Gamma Approximate UCL (use when n>=50) 0.0425 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.206 SD (KM) 0.25
Variance (KM) 0.0624 SE of Mean (KM) 0.0175
k hat (KM) 0.679 k star (KM) 0.674
nu hat (KM) 384.4 nu star (KM) 381.7
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 0.303 theta star (KM) 0.305
80% gamma percentile (KM) 0.339 90% gamma percentile (KM) 0.521
95% gamma percentile (KM) 0.71 99% gamma percentile (KM) 1.163

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (381.68, α) 337.4 Adjusted Chi Square Value (381.68, β) 337.2
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.233    95% Gamma Adjusted KM‐UCL (use when n<50) 0.233

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.942 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.224 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0295 Mean in Log Scale ‐8.536
SD in Original Scale 0.263 SD in Log Scale 2.856
   95% t UCL (assumes normality of ROS data) 0.0553    95% Percentile Bootstrap UCL 0.0586
   95% BCA Bootstrap UCL 0.0737    95% Bootstrap t UCL 0.0996
   95% H‐UCL (Log ROS) 0.0234

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.682 KM Geo Mean 0.186
KM SD (logged) 0.274    95% Critical H Value (KM‐Log) 1.705
KM Standard Error of Mean (logged) 0.0194    95% H‐UCL (KM ‐Log) 0.198
KM SD (logged) 0.274    95% Critical H Value (KM‐Log) 1.705
KM Standard Error of Mean (logged) 0.0194

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 2.375 Mean in Log Scale ‐1.346
SD in Original Scale 12.79 SD in Log Scale 1.118
   95% t UCL (Assumes normality) 3.629    95% H‐Stat UCL 0.564
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.235

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Vinyl Chloride

General Statistics
Total Number of Observations 282 Number of Distinct Observations 63
Number of Detects 1 Number of Non‐Detects 281
Number of Distinct Detects 1 Number of Distinct Non‐Detects 63

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Z was not processed!
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Xylenes, Total

General Statistics
Total Number of Observations 283 Number of Distinct Observations 53
Number of Detects 7 Number of Non‐Detects 276
Number of Distinct Detects 7 Number of Distinct Non‐Detects 46
Minimum Detect 3.6 Minimum Non‐Detect 0.47
Maximum Detect 4300 Maximum Non‐Detect 540
Variance Detects 2577405 Percent Non‐Detects 97.53%
Mean Detects 1716 SD Detects 1605
Median Detects 1700 CV Detects 0.935
Skewness Detects 0.561 Kurtosis Detects ‐0.921
Mean of Logged Detects 6.366 SD of Logged Detects 2.452

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.92 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.228 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 42.93 KM Standard Error of Mean 22.76
KM SD 354.5    95% KM (BCA) UCL 84.97
95% KM (t) UCL 80.49 95% KM (Percentile Bootstrap) UCL 81.8
   95% KM (z) UCL 80.37    95% KM Bootstrap t UCL 94.59
90% KM Chebyshev UCL 111.2 95% KM Chebyshev UCL 142.1
97.5% KM Chebyshev UCL 185.1 99% KM Chebyshev UCL 269.4

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.405 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.747 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.24 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.326 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.575 k star (bias corrected MLE) 0.424
Theta hat (MLE) 2985 Theta star (bias corrected MLE) 4050
nu hat (MLE) 8.048 nu star (bias corrected) 5.932
Mean (detects) 1716

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 42.46
Maximum 4300 Median 0.01
SD 355.2 CV 8.365
k hat (MLE) 0.1 k star (bias corrected MLE) 0.102
Theta hat (MLE) 422.8 Theta star (bias corrected MLE) 417.4
nu hat (MLE) 56.84 nu star (bias corrected) 57.57
Adjusted Level of Significance (β) 0.0492
Approximate Chi Square Value (57.57, α) 41.13 Adjusted Chi Square Value (57.57, β) 41.06
95% Gamma Approximate UCL (use when n>=50) 59.43 95% Gamma Adjusted UCL (use when n<50) 59.54

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 42.93 SD (KM) 354.5
Variance (KM) 125664 SE of Mean (KM) 22.76
k hat (KM) 0.0147 k star (KM) 0.0169
nu hat (KM) 8.3 nu star (KM) 9.545
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APPENDIX B‐1D1
VOCs and TPH in Soil ‐ All Areas except for Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 2927 theta star (KM) 2545
80% gamma percentile (KM) 0.0026 90% gamma percentile (KM) 2.807
95% gamma percentile (KM) 71.12 99% gamma percentile (KM) 1215

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (9.55, α) 3.66 Adjusted Chi Square Value (9.55, β) 3.641
   95% Gamma Approximate KM‐UCL (use when n>=50) 112    95% Gamma Adjusted KM‐UCL (use when n<50) 112.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.789 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.803 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.27 Lilliefors GOF Test
5% Lilliefors Critical Value 0.304 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 42.55 Mean in Log Scale ‐9.766
SD in Original Scale 355.2 SD in Log Scale 5.829
   95% t UCL (assumes normality of ROS data) 77.39    95% Percentile Bootstrap UCL 78.34
   95% BCA Bootstrap UCL 96.09    95% Bootstrap t UCL 127.5
   95% H‐UCL (Log ROS) 21172

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.578 KM Geo Mean 0.561
KM SD (logged) 1.163    95% Critical H Value (KM‐Log) 2.275
KM Standard Error of Mean (logged) 0.0748    95% H‐UCL (KM ‐Log) 1.291
KM SD (logged) 1.163    95% Critical H Value (KM‐Log) 2.275
KM Standard Error of Mean (logged) 0.0748

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 45.69 Mean in Log Scale ‐0.36
SD in Original Scale 355.5 SD in Log Scale 1.379
   95% t UCL (Assumes normality) 80.56    95% H‐Stat UCL 2.213
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 80.49

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

111TCA

General Statistics
Total Number of Observations 60 Number of Distinct Observations 32
Number of Detects 1 Number of Non‐Detects 59
Number of Distinct Detects 1 Number of Distinct Non‐Detects 31

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable A was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

112TC122TF

General Statistics

Total Number of Observations 60 Number of Distinct Observations 32

Number of Detects 0 Number of Non‐Detects 60

Number of Distinct Detects 0 Number of Distinct Non‐Detects 32

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable B was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

11DCA

General Statistics

Total Number of Observations 60 Number of Distinct Observations 32

Number of Detects 1 Number of Non‐Detects 59

Number of Distinct Detects 1 Number of Distinct Non‐Detects 31

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable C was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

124TMB

General Statistics
Total Number of Observations 60 Number of Distinct Observations 38
Number of Detects 2 Number of Non‐Detects 58
Number of Distinct Detects 2 Number of Distinct Non‐Detects 36
Minimum Detect 1800 Minimum Non‐Detect 0.66
Maximum Detect 8600 Maximum Non‐Detect 210
Variance Detects 23120000 Percent Non‐Detects 96.67%
Mean Detects 5200 SD Detects 4808
Median Detects 5200 CV Detects 0.925
Skewness Detects     N/A     Kurtosis Detects     N/A    
Mean of Logged Detects 8.278 SD of Logged Detects 1.106

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 174 KM Standard Error of Mean 204.6
KM SD 1121    95% KM (BCA) UCL     N/A    
   95% KM (t) UCL 516    95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 510.6    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 787.9 95% KM Chebyshev UCL 1066
97.5% KM Chebyshev UCL 1452 99% KM Chebyshev UCL 2210

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 1.943 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 2676 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 7.772 nu star (bias corrected)     N/A    
Mean (detects) 5200

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 174 SD (KM) 1121
Variance (KM) 1256401 SE of Mean (KM) 204.6
k hat (KM) 0.0241 k star (KM) 0.034
nu hat (KM) 2.891 nu star (KM) 4.08
theta hat (KM) 7222 theta star (KM) 5117
80% gamma percentile (KM) 4.169 90% gamma percentile (KM) 136.6
95% gamma percentile (KM) 748.9 99% gamma percentile (KM) 4334

Gamma Kaplan‐Meier (KM) Statistics
Adjusted Level of Significance (β) 0.046

Approximate Chi Square Value (4.08, α) 0.753 Adjusted Chi Square Value (4.08, β) 0.721
   95% Gamma Approximate KM‐UCL (use when n>=50) 942.1    95% Gamma Adjusted KM‐UCL (use when n<50) 985

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 173.4 Mean in Log Scale ‐3.708
SD in Original Scale 1130 SD in Log Scale 3.131
   95% t UCL (assumes normality of ROS data) 417.3    95% Percentile Bootstrap UCL 460.1
   95% BCA Bootstrap UCL 633.4    95% Bootstrap t UCL 829815
   95% H‐UCL (Log ROS) 36.21

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

KM Mean (logged) ‐0.126 KM Geo Mean 0.882
KM SD (logged) 1.567    95% Critical H Value (KM‐Log) 3.281
KM Standard Error of Mean (logged) 0.286    95% H‐UCL (KM ‐Log) 5.879
KM SD (logged) 1.567    95% Critical H Value (KM‐Log) 3.281
KM Standard Error of Mean (logged) 0.286

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 180.8 Mean in Log Scale 0.0482
SD in Original Scale 1129 SD in Log Scale 2.242
   95% t UCL (Assumes normality) 424.5    95% H‐Stat UCL 45.97
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 1066

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

135TMB

General Statistics
Total Number of Observations 60 Number of Distinct Observations 38
Number of Detects 2 Number of Non‐Detects 58
Number of Distinct Detects 2 Number of Distinct Non‐Detects 36
Minimum Detect 480 Minimum Non‐Detect 0.66
Maximum Detect 1800 Maximum Non‐Detect 210
Variance Detects 871200 Percent Non‐Detects 96.67%
Mean Detects 1140 SD Detects 933.4
Median Detects 1140 CV Detects 0.819
Skewness Detects     N/A     Kurtosis Detects     N/A    
Mean of Logged Detects 6.835 SD of Logged Detects 0.935

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 38.64 KM Standard Error of Mean 43.34
KM SD 237.4    95% KM (BCA) UCL     N/A    
   95% KM (t) UCL 111.1    95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 109.9    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 168.7 95% KM Chebyshev UCL 227.5
97.5% KM Chebyshev UCL 309.3 99% KM Chebyshev UCL 469.9

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 2.604 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 437.8 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 10.42 nu star (bias corrected)     N/A    
Mean (detects) 1140

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 38.64 SD (KM) 237.4
Variance (KM) 56348 SE of Mean (KM) 43.34
k hat (KM) 0.0265 k star (KM) 0.0363
nu hat (KM) 3.179 nu star (KM) 4.354
theta hat (KM) 1458 theta star (KM) 1065
80% gamma percentile (KM) 1.315 90% gamma percentile (KM) 34.82
95% gamma percentile (KM) 174.4 99% gamma percentile (KM) 943.3

Gamma Kaplan‐Meier (KM) Statistics
Adjusted Level of Significance (β) 0.046

Approximate Chi Square Value (4.35, α) 0.866 Adjusted Chi Square Value (4.35, β) 0.83
   95% Gamma Approximate KM‐UCL (use when n>=50) 194.2    95% Gamma Adjusted KM‐UCL (use when n<50) 202.7

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 38.11 Mean in Log Scale ‐3.295
SD in Original Scale 239.5 SD in Log Scale 2.646
   95% t UCL (assumes normality of ROS data) 89.77    95% Percentile Bootstrap UCL 98.05
   95% BCA Bootstrap UCL 150.1    95% Bootstrap t UCL 48655
   95% H‐UCL (Log ROS) 7.288

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

KM Mean (logged) ‐0.174 KM Geo Mean 0.84
KM SD (logged) 1.307    95% Critical H Value (KM‐Log) 2.945
KM Standard Error of Mean (logged) 0.239    95% H‐UCL (KM ‐Log) 3.259
KM SD (logged) 1.307    95% Critical H Value (KM‐Log) 2.945
KM Standard Error of Mean (logged) 0.239

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 45.51 Mean in Log Scale 9.32E‐05
SD in Original Scale 239.3 SD in Log Scale 2.07
   95% t UCL (Assumes normality) 97.13    95% H‐Stat UCL 25.11
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 227.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

2Butanone

General Statistics
Total Number of Observations 60 Number of Distinct Observations 36
Number of Detects 5 Number of Non‐Detects 55
Number of Distinct Detects 5 Number of Distinct Non‐Detects 31
Minimum Detect 6.9 Minimum Non‐Detect 3.3
Maximum Detect 46 Maximum Non‐Detect 6000
Variance Detects 277.4 Percent Non‐Detects 91.67%
Mean Detects 16.94 SD Detects 16.66
Median Detects 8 CV Detects 0.983
Skewness Detects 1.988 Kurtosis Detects 3.966
Mean of Logged Detects 2.533 SD of Logged Detects 0.796

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.705 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.323 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Approximate Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.667 KM Standard Error of Mean 0.987
KM SD 6.24    95% KM (BCA) UCL 6.668
95% KM (t) UCL 6.316 95% KM (Percentile Bootstrap) UCL 6.415
   95% KM (z) UCL 6.29    95% KM Bootstrap t UCL 8.313
90% KM Chebyshev UCL 7.628 95% KM Chebyshev UCL 8.969
97.5% KM Chebyshev UCL 10.83 99% KM Chebyshev UCL 14.49

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.663 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.685 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.34 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.361 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.836 k star (bias corrected MLE) 0.868
Theta hat (MLE) 9.227 Theta star (bias corrected MLE) 19.52
nu hat (MLE) 18.36 nu star (bias corrected) 8.677
Mean (detects) 16.94

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 1.421
Maximum 46 Median 0.01
SD 6.409 CV 4.511
k hat (MLE) 0.173 k star (bias corrected MLE) 0.175
Theta hat (MLE) 8.232 Theta star (bias corrected MLE) 8.116
nu hat (MLE) 20.71 nu star (bias corrected) 21.01
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (21.01, α) 11.6 Adjusted Chi Square Value (21.01, β) 11.43
95% Gamma Approximate UCL (use when n>=50) 2.574 95% Gamma Adjusted UCL (use when n<50) 2.613

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.667 SD (KM) 6.24
Variance (KM) 38.94 SE of Mean (KM) 0.987
k hat (KM) 0.559 k star (KM) 0.543
nu hat (KM) 67.13 nu star (KM) 65.11
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 8.343 theta star (KM) 8.602
80% gamma percentile (KM) 7.686 90% gamma percentile (KM) 12.41
95% gamma percentile (KM) 17.41 99% gamma percentile (KM) 29.62

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (65.11, α) 47.54 Adjusted Chi Square Value (65.11, β) 47.17
   95% Gamma Approximate KM‐UCL (use when n>=50) 6.392    95% Gamma Adjusted KM‐UCL (use when n<50) 6.442

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.812 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.316 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.634 Mean in Log Scale ‐1.505
SD in Original Scale 6.366 SD in Log Scale 1.583
   95% t UCL (assumes normality of ROS data) 3.007    95% Percentile Bootstrap UCL 3.131
   95% BCA Bootstrap UCL 3.891    95% Bootstrap t UCL 6.693
   95% H‐UCL (Log ROS) 1.533

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.329 KM Geo Mean 3.775
KM SD (logged) 0.461    95% Critical H Value (KM‐Log) 1.872
KM Standard Error of Mean (logged) 0.073    95% H‐UCL (KM ‐Log) 4.698
KM SD (logged) 0.461    95% Critical H Value (KM‐Log) 1.872
KM Standard Error of Mean (logged) 0.073

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 141.2 Mean in Log Scale 1.818
SD in Original Scale 449.5 SD in Log Scale 2.154
   95% t UCL (Assumes normality) 238.2    95% H‐Stat UCL 201.4
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 6.316

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

4‐Isopropyltoluene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 33
Number of Detects 3 Number of Non‐Detects 57
Number of Distinct Detects 3 Number of Distinct Non‐Detects 30
Minimum Detect 0.82 Minimum Non‐Detect 0.33
Maximum Detect 2100 Maximum Non‐Detect 210
Variance Detects 1242650 Percent Non‐Detects 95%
Mean Detects 833.6 SD Detects 1115
Median Detects 400 CV Detects 1.337
Skewness Detects 1.486 Kurtosis Detects     N/A    
Mean of Logged Detects 4.481 SD of Logged Detects 4.136

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.887 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.318 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 42 KM Standard Error of Mean 43.13
KM SD 272.8    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 114.1 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 112.9    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 171.4 95% KM Chebyshev UCL 230
97.5% KM Chebyshev UCL 311.3 99% KM Chebyshev UCL 471.1

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.306 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 2723 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 1.837 nu star (bias corrected)     N/A    
Mean (detects) 833.6

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 41.69
Maximum 2100 Median 0.01
SD 275.1 CV 6.599
k hat (MLE) 0.103 k star (bias corrected MLE) 0.109
Theta hat (MLE) 405.9 Theta star (bias corrected MLE) 383.6
nu hat (MLE) 12.32 nu star (bias corrected) 13.04
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (13.04, α) 5.92 Adjusted Chi Square Value (13.04, β) 5.802
95% Gamma Approximate UCL (use when n>=50) 91.83 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 42 SD (KM) 272.8
Variance (KM) 74403 SE of Mean (KM) 43.13
k hat (KM) 0.0237 k star (KM) 0.0336
nu hat (KM) 2.844 nu star (KM) 4.035
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1772 theta star (KM) 1249
80% gamma percentile (KM) 0.947 90% gamma percentile (KM) 32.19
95% gamma percentile (KM) 179.3 99% gamma percentile (KM) 1050

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.04, α) 0.736 Adjusted Chi Square Value (4.04, β) 0.703
   95% Gamma Approximate KM‐UCL (use when n>=50) 230.3    95% Gamma Adjusted KM‐UCL (use when n<50) 240.9

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.9 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.309 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 41.68 Mean in Log Scale ‐22.82
SD in Original Scale 275.1 SD in Log Scale 8.936
   95% t UCL (assumes normality of ROS data) 101    95% Percentile Bootstrap UCL 111.7
   95% BCA Bootstrap UCL 175    95% Bootstrap t UCL 108328
   95% H‐UCL (Log ROS) 4.42E+14

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.827 KM Geo Mean 0.437
KM SD (logged) 1.434    95% Critical H Value (KM‐Log) 3.117
KM Standard Error of Mean (logged) 0.227    95% H‐UCL (KM ‐Log) 2.187
KM SD (logged) 1.434    95% Critical H Value (KM‐Log) 3.117
KM Standard Error of Mean (logged) 0.227

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 49.01 Mean in Log Scale ‐0.557
SD in Original Scale 274.9 SD in Log Scale 2.319
   95% t UCL (Assumes normality) 108.3    95% H‐Stat UCL 32.79
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 114.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

4‐Methyl‐2‐pentanone

General Statistics
Total Number of Observations 60 Number of Distinct Observations 23
Number of Detects 0 Number of Non‐Detects 60
Number of Distinct Detects 0 Number of Distinct Non‐Detects 23

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable H was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Benzene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 32
Number of Detects 5 Number of Non‐Detects 55
Number of Distinct Detects 4 Number of Distinct Non‐Detects 29
Minimum Detect 0.45 Minimum Non‐Detect 0.33
Maximum Detect 82 Maximum Non‐Detect 600
Variance Detects 1322 Percent Non‐Detects 91.67%
Mean Detects 16.96 SD Detects 36.36
Median Detects 0.6 CV Detects 2.144
Skewness Detects 2.236 Kurtosis Detects 4.998
Mean of Logged Detects 0.512 SD of Logged Detects 2.22

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.56 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.467 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.873 KM Standard Error of Mean 1.675
KM SD 11.01    95% KM (BCA) UCL     N/A    
   95% KM (t) UCL 4.672    95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 4.628    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 6.897 95% KM Chebyshev UCL 9.173
97.5% KM Chebyshev UCL 12.33 99% KM Chebyshev UCL 18.54

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.035 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.74 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.44 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.38 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.298 k star (bias corrected MLE) 0.252
Theta hat (MLE) 56.96 Theta star (bias corrected MLE) 67.18
nu hat (MLE) 2.978 nu star (bias corrected) 2.524
Mean (detects) 16.96

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 1.423
Maximum 82 Median 0.01
SD 10.58 CV 7.438
k hat (MLE) 0.167 k star (bias corrected MLE) 0.17
Theta hat (MLE) 8.52 Theta star (bias corrected MLE) 8.381
nu hat (MLE) 20.04 nu star (bias corrected) 20.37
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (20.37, α) 11.12 Adjusted Chi Square Value (20.37, β) 10.95
95% Gamma Approximate UCL (use when n>=50) 2.605 95% Gamma Adjusted UCL (use when n<50) 2.645

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.873 SD (KM) 11.01
Variance (KM) 121.2 SE of Mean (KM) 1.675
k hat (KM) 0.029 k star (KM) 0.0386
nu hat (KM) 3.474 nu star (KM) 4.634
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 64.69 theta star (KM) 48.5
80% gamma percentile (KM) 0.0871 90% gamma percentile (KM) 1.905
95% gamma percentile (KM) 8.8 99% gamma percentile (KM) 44.8

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.63, α) 0.987 Adjusted Chi Square Value (4.63, β) 0.948
   95% Gamma Approximate KM‐UCL (use when n>=50) 8.793    95% Gamma Adjusted KM‐UCL (use when n<50) 9.16

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.7 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.345 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.414 Mean in Log Scale ‐8.001
SD in Original Scale 10.58 SD in Log Scale 3.385
   95% t UCL (assumes normality of ROS data) 3.697    95% Percentile Bootstrap UCL 4.138
   95% BCA Bootstrap UCL 6.89    95% Bootstrap t UCL 155.4
   95% H‐UCL (Log ROS) 1.633

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.952 KM Geo Mean 0.386
KM SD (logged) 0.767    95% Critical H Value (KM‐Log) 2.102
KM Standard Error of Mean (logged) 0.117    95% H‐UCL (KM ‐Log) 0.639
KM SD (logged) 0.767    95% Critical H Value (KM‐Log) 2.102
KM Standard Error of Mean (logged) 0.117

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 15.01 Mean in Log Scale ‐0.552
SD in Original Scale 45.81 SD in Log Scale 2.187
   95% t UCL (Assumes normality) 24.89    95% H‐Stat UCL 20.99
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 9.173

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Carbon disulfide

General Statistics
Total Number of Observations 60 Number of Distinct Observations 40
Number of Detects 4 Number of Non‐Detects 56
Number of Distinct Detects 4 Number of Distinct Non‐Detects 37
Minimum Detect 1.2 Minimum Non‐Detect 0.66
Maximum Detect 210 Maximum Non‐Detect 1500
Variance Detects 10841 Percent Non‐Detects 93.33%
Mean Detects 53.83 SD Detects 104.1
Median Detects 2.05 CV Detects 1.934
Skewness Detects 2 Kurtosis Detects 3.999
Mean of Logged Detects 1.715 SD of Logged Detects 2.447

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.635 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.438 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.603 KM Standard Error of Mean 4.434
KM SD 28.22    95% KM (BCA) UCL     N/A    
   95% KM (t) UCL 12.01    95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 11.9    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 17.9 95% KM Chebyshev UCL 23.93
97.5% KM Chebyshev UCL 32.29 99% KM Chebyshev UCL 48.72

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.769 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.704 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.438 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.418 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.303 k star (bias corrected MLE) 0.242
Theta hat (MLE) 177.6 Theta star (bias corrected MLE) 222
nu hat (MLE) 2.425 nu star (bias corrected) 1.94
Mean (detects) 53.83

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 3.598
Maximum 210 Median 0.01
SD 27.1 CV 7.533
k hat (MLE) 0.142 k star (bias corrected MLE) 0.146
Theta hat (MLE) 25.37 Theta star (bias corrected MLE) 24.67
nu hat (MLE) 17.02 nu star (bias corrected) 17.5
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (17.50, α) 9.03 Adjusted Chi Square Value (17.50, β) 8.88
95% Gamma Approximate UCL (use when n>=50) 6.972 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.603 SD (KM) 28.22
Variance (KM) 796.1 SE of Mean (KM) 4.434
k hat (KM) 0.0266 k star (KM) 0.0364
nu hat (KM) 3.193 nu star (KM) 4.367
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 173 theta star (KM) 126.5
80% gamma percentile (KM) 0.159 90% gamma percentile (KM) 4.173
95% gamma percentile (KM) 20.81 99% gamma percentile (KM) 112.3

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.37, α) 0.872 Adjusted Chi Square Value (4.37, β) 0.835
   95% Gamma Approximate KM‐UCL (use when n>=50) 23.06    95% Gamma Adjusted KM‐UCL (use when n<50) 24.06

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.745 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.366 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 3.589 Mean in Log Scale ‐9.418
SD in Original Scale 27.1 SD in Log Scale 3.69
   95% t UCL (assumes normality of ROS data) 9.436    95% Percentile Bootstrap UCL 10.57
   95% BCA Bootstrap UCL 14.14    95% Bootstrap t UCL 446.4
   95% H‐UCL (Log ROS) 1.877

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.254 KM Geo Mean 0.776
KM SD (logged) 0.804    95% Critical H Value (KM‐Log) 2.137
KM Standard Error of Mean (logged) 0.127    95% H‐UCL (KM ‐Log) 1.341
KM SD (logged) 0.804    95% Critical H Value (KM‐Log) 2.137
KM Standard Error of Mean (logged) 0.127

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 37.42 Mean in Log Scale 0.187
SD in Original Scale 114.5 SD in Log Scale 2.269
   95% t UCL (Assumes normality) 62.12    95% H‐Stat UCL 57.81
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 23.93

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Chloroethane

General Statistics
Total Number of Observations 60 Number of Distinct Observations 39
Number of Detects 1 Number of Non‐Detects 59
Number of Distinct Detects 1 Number of Distinct Non‐Detects 38

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable K was not processed!

Page 17 of 43 Geosyntec Consultants



APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Chloroform

General Statistics
Total Number of Observations 60 Number of Distinct Observations 32
Number of Detects 0 Number of Non‐Detects 60
Number of Distinct Detects 0 Number of Distinct Non‐Detects 32

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable L was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

cis‐1,2‐Dichloroethene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 32
Number of Detects 1 Number of Non‐Detects 59
Number of Distinct Detects 1 Number of Distinct Non‐Detects 31

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable M was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Ethylbenzene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 32
Number of Detects 4 Number of Non‐Detects 56
Number of Distinct Detects 4 Number of Distinct Non‐Detects 28
Minimum Detect 0.91 Minimum Non‐Detect 0.33
Maximum Detect 730 Maximum Non‐Detect 210
Variance Detects 136148 Percent Non‐Detects 93.33%
Mean Detects 345 SD Detects 369
Median Detects 324.5 CV Detects 1.07
Skewness Detects 0.102 Kurtosis Detects ‐5.177
Mean of Logged Detects 4.239 SD of Logged Detects 3.105

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.852 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.281 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 23.4 KM Standard Error of Mean 17.77
KM SD 119.2    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 53.09 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 52.62    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 76.7 95% KM Chebyshev UCL 100.8
97.5% KM Chebyshev UCL 134.4 99% KM Chebyshev UCL 200.2

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.386 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.692 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.311 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.414 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.409 k star (bias corrected MLE) 0.269
Theta hat (MLE) 844 Theta star (bias corrected MLE) 1283
nu hat (MLE) 3.27 nu star (bias corrected) 2.151
Mean (detects) 345

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 23.01
Maximum 730 Median 0.01
SD 120.2 CV 5.225
k hat (MLE) 0.112 k star (bias corrected MLE) 0.117
Theta hat (MLE) 205.6 Theta star (bias corrected MLE) 195.9
nu hat (MLE) 13.43 nu star (bias corrected) 14.09
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (14.09, α) 6.635 Adjusted Chi Square Value (14.09, β) 6.509
95% Gamma Approximate UCL (use when n>=50) 48.87 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 23.4 SD (KM) 119.2
Variance (KM) 14199 SE of Mean (KM) 17.77
k hat (KM) 0.0386 k star (KM) 0.0477
nu hat (KM) 4.628 nu star (KM) 5.729
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 606.8 theta star (KM) 490.1
80% gamma percentile (KM) 2.684 90% gamma percentile (KM) 33.56
95% gamma percentile (KM) 122.3 99% gamma percentile (KM) 518.3

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.73, α) 1.503 Adjusted Chi Square Value (5.73, β) 1.451
   95% Gamma Approximate KM‐UCL (use when n>=50) 89.19    95% Gamma Adjusted KM‐UCL (use when n<50) 92.39

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.858 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.255 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 23 Mean in Log Scale ‐11.55
SD in Original Scale 120.2 SD in Log Scale 5.773
   95% t UCL (assumes normality of ROS data) 48.94    95% Percentile Bootstrap UCL 50.66
   95% BCA Bootstrap UCL 67.97    95% Bootstrap t UCL 370.5
   95% H‐UCL (Log ROS) 438572

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.742 KM Geo Mean 0.476
KM SD (logged) 1.516    95% Critical H Value (KM‐Log) 3.212
KM Standard Error of Mean (logged) 0.228    95% H‐UCL (KM ‐Log) 2.834
KM SD (logged) 1.516    95% Critical H Value (KM‐Log) 3.212
KM Standard Error of Mean (logged) 0.228

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 29.94 Mean in Log Scale ‐0.554
SD in Original Scale 120.8 SD in Log Scale 2.308
   95% t UCL (Assumes normality) 56    95% H‐Stat UCL 31.67
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 53.09

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Isopropylbenzene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 33
Number of Detects 6 Number of Non‐Detects 54
Number of Distinct Detects 6 Number of Distinct Non‐Detects 27
Minimum Detect 0.77 Minimum Non‐Detect 0.33
Maximum Detect 1200 Maximum Non‐Detect 210
Variance Detects 207895 Percent Non‐Detects 90%
Mean Detects 305.3 SD Detects 456
Median Detects 149.5 CV Detects 1.493
Skewness Detects 2.058 Kurtosis Detects 4.436
Mean of Logged Detects 3.869 SD of Logged Detects 2.96

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.732 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.312 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Approximate Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 31.01 KM Standard Error of Mean 22.69
KM SD 160.3    95% KM (BCA) UCL 71.15
95% KM (t) UCL 68.92 95% KM (Percentile Bootstrap) UCL 69.32
   95% KM (z) UCL 68.33    95% KM Bootstrap t UCL 136.1
90% KM Chebyshev UCL 99.07 95% KM Chebyshev UCL 129.9
97.5% KM Chebyshev UCL 172.7 99% KM Chebyshev UCL 256.7

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.276 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.757 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.207 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.354 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.361 k star (bias corrected MLE) 0.292
Theta hat (MLE) 845.2 Theta star (bias corrected MLE) 1047
nu hat (MLE) 4.334 nu star (bias corrected) 3.5
Mean (detects) 305.3

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 30.54
Maximum 1200 Median 0.01
SD 161.7 CV 5.295
k hat (MLE) 0.112 k star (bias corrected MLE) 0.117
Theta hat (MLE) 273.7 Theta star (bias corrected MLE) 260.8
nu hat (MLE) 13.39 nu star (bias corrected) 14.05
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (14.05, α) 6.608 Adjusted Chi Square Value (14.05, β) 6.482
95% Gamma Approximate UCL (use when n>=50) 64.95 95% Gamma Adjusted UCL (use when n<50) 66.21

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 31.01 SD (KM) 160.3
Variance (KM) 25707 SE of Mean (KM) 22.69
k hat (KM) 0.0374 k star (KM) 0.0467
nu hat (KM) 4.49 nu star (KM) 5.598
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 828.9 theta star (KM) 664.7
80% gamma percentile (KM) 3.259 90% gamma percentile (KM) 43.05
95% gamma percentile (KM) 160.6 99% gamma percentile (KM) 693

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.60, α) 1.438 Adjusted Chi Square Value (5.60, β) 1.388
   95% Gamma Approximate KM‐UCL (use when n>=50) 120.7    95% Gamma Adjusted KM‐UCL (use when n<50) 125.1

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.884 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.264 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 30.53 Mean in Log Scale ‐8.099
SD in Original Scale 161.7 SD in Log Scale 5.121
   95% t UCL (assumes normality of ROS data) 65.42    95% Percentile Bootstrap UCL 68.33
   95% BCA Bootstrap UCL 105.3    95% Bootstrap t UCL 200.8
   95% H‐UCL (Log ROS) 60495

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.597 KM Geo Mean 0.551
KM SD (logged) 1.734    95% Critical H Value (KM‐Log) 3.512
KM Standard Error of Mean (logged) 0.248    95% H‐UCL (KM ‐Log) 5.471
KM SD (logged) 1.734    95% Critical H Value (KM‐Log) 3.512
KM Standard Error of Mean (logged) 0.248

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 36.81 Mean in Log Scale ‐0.487
SD in Original Scale 161.9 SD in Log Scale 2.386
   95% t UCL (Assumes normality) 71.74    95% H‐Stat UCL 44.88
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 68.92

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Methyl‐tert‐butyl ether (MTBE)

General Statistics
Total Number of Observations 60 Number of Distinct Observations 39
Number of Detects 0 Number of Non‐Detects 60
Number of Distinct Detects 0 Number of Distinct Non‐Detects 39

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable P was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Naphthalene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 41
Number of Detects 6 Number of Non‐Detects 54
Number of Distinct Detects 6 Number of Distinct Non‐Detects 36
Minimum Detect 1.1 Minimum Non‐Detect 0.66
Maximum Detect 7400 Maximum Non‐Detect 430
Variance Detects 9802385 Percent Non‐Detects 90%
Mean Detects 1940 SD Detects 3131
Median Detects 67.55 CV Detects 1.614
Skewness Detects 1.419 Kurtosis Detects 0.77
Mean of Logged Detects 4.094 SD of Logged Detects 3.871

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.715 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.385 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 194.8 KM Standard Error of Mean 152
KM SD 1075    95% KM (BCA) UCL 498.4
   95% KM (t) UCL 448.8    95% KM (Percentile Bootstrap) UCL 443.9
   95% KM (z) UCL 444.8    95% KM Bootstrap t UCL 8660
90% KM Chebyshev UCL 650.8 95% KM Chebyshev UCL 857.3
97.5% KM Chebyshev UCL 1144 99% KM Chebyshev UCL 1707

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.531 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.798 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.274 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.363 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.21 k star (bias corrected MLE) 0.216
Theta hat (MLE) 9234 Theta star (bias corrected MLE) 8974
nu hat (MLE) 2.521 nu star (bias corrected) 2.594
Mean (detects) 1940

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 194
Maximum 7400 Median 0.01
SD 1084 CV 5.588
k hat (MLE) 0.0912 k star (bias corrected MLE) 0.0978
Theta hat (MLE) 2126 Theta star (bias corrected MLE) 1984
nu hat (MLE) 10.95 nu star (bias corrected) 11.73
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (11.73, α) 5.052 Adjusted Chi Square Value (11.73, β) 4.944
95% Gamma Approximate UCL (use when n>=50) 450.5 95% Gamma Adjusted UCL (use when n<50) 460.4

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 194.8 SD (KM) 1075
Variance (KM) 1155202 SE of Mean (KM) 152
k hat (KM) 0.0328 k star (KM) 0.0423
nu hat (KM) 3.941 nu star (KM) 5.077
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 5931 theta star (KM) 4603
80% gamma percentile (KM) 13.74 90% gamma percentile (KM) 232.6
95% gamma percentile (KM) 963.5 99% gamma percentile (KM) 4513

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.08, α) 1.188 Adjusted Chi Square Value (5.08, β) 1.143
95% Gamma Approximate KM‐UCL (use when n>=50) 832.4 95% Gamma Adjusted KM‐UCL (use when n<50) 864.9

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.871 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.238 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 194 Mean in Log Scale ‐12.42
SD in Original Scale 1084 SD in Log Scale 6.5
   95% t UCL (assumes normality of ROS data) 427.8    95% Percentile Bootstrap UCL 445.2
   95% BCA Bootstrap UCL 630    95% Bootstrap t UCL 12582
   95% H‐UCL (Log ROS) 95904474

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.0527 KM Geo Mean 1.054
KM SD (logged) 1.766    95% Critical H Value (KM‐Log) 3.558
KM Standard Error of Mean (logged) 0.252    95% H‐UCL (KM ‐Log) 11.37
KM SD (logged) 1.766    95% Critical H Value (KM‐Log) 3.558
KM Standard Error of Mean (logged) 0.252

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 207.9 Mean in Log Scale 0.246
SD in Original Scale 1082 SD in Log Scale 2.471
   95% t UCL (Assumes normality) 441.4    95% H‐Stat UCL 128.7
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 832.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

n‐Butylbenzene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 38
Number of Detects 6 Number of Non‐Detects 54
Number of Distinct Detects 6 Number of Distinct Non‐Detects 34
Minimum Detect 0.9 Minimum Non‐Detect 0.66
Maximum Detect 3800 Maximum Non‐Detect 430
Variance Detects 2197346 Percent Non‐Detects 90%
Mean Detects 798.7 SD Detects 1482
Median Detects 265 CV Detects 1.856
Skewness Detects 2.362 Kurtosis Detects 5.662
Mean of Logged Detects 4.24 SD of Logged Detects 3.419

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.611 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.424 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 80.77 KM Standard Error of Mean 69.36
KM SD 490.4    95% KM (BCA) UCL 207.4
   95% KM (t) UCL 196.7    95% KM (Percentile Bootstrap) UCL 206
   95% KM (z) UCL 194.9    95% KM Bootstrap t UCL 669.6
90% KM Chebyshev UCL 288.8 95% KM Chebyshev UCL 383.1
97.5% KM Chebyshev UCL 513.9 99% KM Chebyshev UCL 770.9

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.343 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.772 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.211 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.358 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.285 k star (bias corrected MLE) 0.253
Theta hat (MLE) 2806 Theta star (bias corrected MLE) 3151
nu hat (MLE) 3.416 nu star (bias corrected) 3.041
Mean (detects) 798.7

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 79.88
Maximum 3800 Median 0.01
SD 494.6 CV 6.192
k hat (MLE) 0.1 k star (bias corrected MLE) 0.106
Theta hat (MLE) 797 Theta star (bias corrected MLE) 751.3
nu hat (MLE) 12.03 nu star (bias corrected) 12.76
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (12.76, α) 5.731 Adjusted Chi Square Value (12.76, β) 5.614
95% Gamma Approximate UCL (use when n>=50) 177.8 95% Gamma Adjusted UCL (use when n<50) 181.5

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 80.77 SD (KM) 490.4
Variance (KM) 240450 SE of Mean (KM) 69.36
k hat (KM) 0.0271 k star (KM) 0.0369
nu hat (KM) 3.256 nu star (KM) 4.427
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 2977 theta star (KM) 2190
80% gamma percentile (KM) 2.993 90% gamma percentile (KM) 75.25
95% gamma percentile (KM) 368.6 99% gamma percentile (KM) 1961

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.43, α) 0.897 Adjusted Chi Square Value (4.43, β) 0.86
95% Gamma Approximate KM‐UCL (use when n>=50) 398.6 95% Gamma Adjusted KM‐UCL (use when n<50) 415.7

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.865 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.263 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 79.87 Mean in Log Scale ‐9.36
SD in Original Scale 494.6 SD in Log Scale 5.435
   95% t UCL (assumes normality of ROS data) 186.6    95% Percentile Bootstrap UCL 205.4
   95% BCA Bootstrap UCL 280.7    95% Bootstrap t UCL 842.7
   95% H‐UCL (Log ROS) 207844

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.0629 KM Geo Mean 1.065
KM SD (logged) 1.722    95% Critical H Value (KM‐Log) 3.495
KM Standard Error of Mean (logged) 0.246    95% H‐UCL (KM ‐Log) 10.26
KM SD (logged) 1.722    95% Critical H Value (KM‐Log) 3.495
KM Standard Error of Mean (logged) 0.246

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 92.44 Mean in Log Scale 0.177
SD in Original Scale 494.3 SD in Log Scale 2.379
   95% t UCL (Assumes normality) 199.1    95% H‐Stat UCL 84.88
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 398.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

n‐Propylbenzene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 33
Number of Detects 5 Number of Non‐Detects 55
Number of Distinct Detects 5 Number of Distinct Non‐Detects 28
Minimum Detect 0.66 Minimum Non‐Detect 0.33
Maximum Detect 2100 Maximum Non‐Detect 210
Variance Detects 733931 Percent Non‐Detects 91.67%
Mean Detects 604.1 SD Detects 856.7
Median Detects 310 CV Detects 1.418
Skewness Detects 1.979 Kurtosis Detects 4.072
Mean of Logged Detects 4.791 SD of Logged Detects 3.088

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.751 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.353 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 50.76 KM Standard Error of Mean 40
KM SD 277.1    95% KM (BCA) UCL 115.6
   95% KM (t) UCL 117.6    95% KM (Percentile Bootstrap) UCL 120.8
   95% KM (z) UCL 116.6    95% KM Bootstrap t UCL 222.6
90% KM Chebyshev UCL 170.8 95% KM Chebyshev UCL 225.1
97.5% KM Chebyshev UCL 300.5 99% KM Chebyshev UCL 448.7

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.25 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.724 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.196 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.375 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.407 k star (bias corrected MLE) 0.296
Theta hat (MLE) 1485 Theta star (bias corrected MLE) 2041
nu hat (MLE) 4.068 nu star (bias corrected) 2.96
Mean (detects) 604.1

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 50.35
Maximum 2100 Median 0.01
SD 279.5 CV 5.55
k hat (MLE) 0.104 k star (bias corrected MLE) 0.11
Theta hat (MLE) 482.6 Theta star (bias corrected MLE) 456.8
nu hat (MLE) 12.52 nu star (bias corrected) 13.23
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (13.23, α) 6.047 Adjusted Chi Square Value (13.23, β) 5.927
95% Gamma Approximate UCL (use when n>=50) 110.2 95% Gamma Adjusted UCL (use when n<50) 112.4

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 50.76 SD (KM) 277.1
Variance (KM) 76780 SE of Mean (KM) 40
k hat (KM) 0.0336 k star (KM) 0.043
nu hat (KM) 4.027 nu star (KM) 5.159
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1513 theta star (KM) 1181
80% gamma percentile (KM) 3.833 90% gamma percentile (KM) 62.2
95% gamma percentile (KM) 253.1 99% gamma percentile (KM) 1169

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.16, α) 1.226 Adjusted Chi Square Value (5.16, β) 1.181
95% Gamma Approximate KM‐UCL (use when n>=50) 213.5 95% Gamma Adjusted KM‐UCL (use when n<50) 221.8

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.852 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.3 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 50.35 Mean in Log Scale ‐9.594
SD in Original Scale 279.5 SD in Log Scale 5.699
   95% t UCL (assumes normality of ROS data) 110.6    95% Percentile Bootstrap UCL 122.3
   95% BCA Bootstrap UCL 163.5    95% Bootstrap t UCL 646.5
   95% H‐UCL (Log ROS) 1585711

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.61 KM Geo Mean 0.544
KM SD (logged) 1.822    95% Critical H Value (KM‐Log) 3.636
KM Standard Error of Mean (logged) 0.264    95% H‐UCL (KM ‐Log) 6.774
KM SD (logged) 1.822    95% Critical H Value (KM‐Log) 3.636
KM Standard Error of Mean (logged) 0.264

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 56.63 Mean in Log Scale ‐0.496
SD in Original Scale 279.1 SD in Log Scale 2.457
   95% t UCL (Assumes normality) 116.9    95% H‐Stat UCL 58.22
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 213.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

sec‐Butylbenzene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 38
Number of Detects 4 Number of Non‐Detects 56
Number of Distinct Detects 4 Number of Distinct Non‐Detects 35
Minimum Detect 110 Minimum Non‐Detect 0.66
Maximum Detect 1000 Maximum Non‐Detect 210
Variance Detects 163367 Percent Non‐Detects 93.33%
Mean Detects 405 SD Detects 404.2
Median Detects 255 CV Detects 0.998
Skewness Detects 1.781 Kurtosis Detects 3.295
Mean of Logged Detects 5.665 SD of Logged Detects 0.927

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.801 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.352 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 27.72 KM Standard Error of Mean 20.2
KM SD 135.4    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 61.47 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 60.94    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 88.31 95% KM Chebyshev UCL 115.8
97.5% KM Chebyshev UCL 153.9 99% KM Chebyshev UCL 228.7

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.347 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.662 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.287 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.399 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.621 k star (bias corrected MLE) 0.572
Theta hat (MLE) 249.8 Theta star (bias corrected MLE) 708.1
nu hat (MLE) 12.97 nu star (bias corrected) 4.575
Mean (detects) 405

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 27.01
Maximum 1000 Median 0.01
SD 136.7 CV 5.061
k hat (MLE) 0.111 k star (bias corrected MLE) 0.117
Theta hat (MLE) 243.3 Theta star (bias corrected MLE) 231.7
nu hat (MLE) 13.32 nu star (bias corrected) 13.99
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (13.99, α) 6.565 Adjusted Chi Square Value (13.99, β) 6.439
95% Gamma Approximate UCL (use when n>=50) 57.56 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 27.72 SD (KM) 135.4
Variance (KM) 18347 SE of Mean (KM) 20.2
k hat (KM) 0.0419 k star (KM) 0.0509
nu hat (KM) 5.025 nu star (KM) 6.107
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 661.9 theta star (KM) 544.6
80% gamma percentile (KM) 3.999 90% gamma percentile (KM) 43.28
95% gamma percentile (KM) 148.3 99% gamma percentile (KM) 598.7

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (6.11, α) 1.695 Adjusted Chi Square Value (6.11, β) 1.639
   95% Gamma Approximate KM‐UCL (use when n>=50) 99.88    95% Gamma Adjusted KM‐UCL (use when n<50) 103.3

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.965 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.233 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 27.9 Mean in Log Scale ‐0.243
SD in Original Scale 136.5 SD in Log Scale 1.975
   95% t UCL (assumes normality of ROS data) 57.35    95% Percentile Bootstrap UCL 59.31
   95% BCA Bootstrap UCL 77.7    95% Bootstrap t UCL 188
   95% H‐UCL (Log ROS) 14.86

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.00543 KM Geo Mean 0.995
KM SD (logged) 1.537    95% Critical H Value (KM‐Log) 3.241
KM Standard Error of Mean (logged) 0.23    95% H‐UCL (KM ‐Log) 6.203
KM SD (logged) 1.537    95% Critical H Value (KM‐Log) 3.241
KM Standard Error of Mean (logged) 0.23

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 33.47 Mean in Log Scale 0.036
SD in Original Scale 137 SD in Log Scale 2.123
   95% t UCL (Assumes normality) 63.03    95% H‐Stat UCL 30.73
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 61.47

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

tert‐Butylbenzene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 39
Number of Detects 0 Number of Non‐Detects 60
Number of Distinct Detects 0 Number of Distinct Non‐Detects 39

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable U was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Tetrachloroethene (PCE)

General Statistics
Total Number of Observations 60 Number of Distinct Observations 34
Number of Detects 3 Number of Non‐Detects 57
Number of Distinct Detects 3 Number of Distinct Non‐Detects 32
Minimum Detect 0.45 Minimum Non‐Detect 0.33
Maximum Detect 2.2 Maximum Non‐Detect 600
Variance Detects 0.771 Percent Non‐Detects 95%
Mean Detects 1.283 SD Detects 0.878
Median Detects 1.2 CV Detects 0.684
Skewness Detects 0.423 Kurtosis Detects     N/A    
Mean of Logged Detects 0.0574 SD of Logged Detects 0.801

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.993 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.204 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.388 KM Standard Error of Mean 0.0497
KM SD 0.287    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.471 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.47    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.537 95% KM Chebyshev UCL 0.605
97.5% KM Chebyshev UCL 0.698 99% KM Chebyshev UCL 0.882

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 2.759 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 0.465 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 16.55 nu star (bias corrected)     N/A    
Mean (detects) 1.283

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0737
Maximum 2.2 Median 0.01
SD 0.323 CV 4.387
k hat (MLE) 0.377 k star (bias corrected MLE) 0.369
Theta hat (MLE) 0.196 Theta star (bias corrected MLE) 0.2
nu hat (MLE) 45.2 nu star (bias corrected) 44.28
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (44.28, α) 30.02 Adjusted Chi Square Value (44.28, β) 29.73
95% Gamma Approximate UCL (use when n>=50) 0.109 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.388 SD (KM) 0.287
Variance (KM) 0.0821 SE of Mean (KM) 0.0497
k hat (KM) 1.835 k star (KM) 1.754
nu hat (KM) 220.2 nu star (KM) 210.5
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 0.212 theta star (KM) 0.221
80% gamma percentile (KM) 0.59 90% gamma percentile (KM) 0.779
95% gamma percentile (KM) 0.96 99% gamma percentile (KM) 1.366

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (210.48, α) 177.9 Adjusted Chi Square Value (210.48, β) 177.2
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.459    95% Gamma Adjusted KM‐UCL (use when n<50) 0.461

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.982 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.229 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.074 Mean in Log Scale ‐4.908
SD in Original Scale 0.323 SD in Log Scale 1.619
   95% t UCL (assumes normality of ROS data) 0.144    95% Percentile Bootstrap UCL 0.147
   95% BCA Bootstrap UCL 0.188    95% Bootstrap t UCL 0.395
   95% H‐UCL (Log ROS) 0.0555

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.036 KM Geo Mean 0.355
KM SD (logged) 0.321    95% Critical H Value (KM‐Log) 1.698
KM Standard Error of Mean (logged) 0.0558    95% H‐UCL (KM ‐Log) 0.401
KM SD (logged) 0.321    95% Critical H Value (KM‐Log) 1.698
KM Standard Error of Mean (logged) 0.0558

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 14.05 Mean in Log Scale ‐0.556
SD in Original Scale 44.97 SD in Log Scale 2.153
   95% t UCL (Assumes normality) 23.75    95% H‐Stat UCL 18.66
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.471

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 35 of 43 Geosyntec Consultants



APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Toluene

General Statistics
Total Number of Observations 60 Number of Distinct Observations 33
Number of Detects 6 Number of Non‐Detects 54
Number of Distinct Detects 6 Number of Distinct Non‐Detects 28
Minimum Detect 0.53 Minimum Non‐Detect 0.33
Maximum Detect 520 Maximum Non‐Detect 600
Variance Detects 44804 Percent Non‐Detects 90%
Mean Detects 87.94 SD Detects 211.7
Median Detects 1.75 CV Detects 2.407
Skewness Detects 2.449 Kurtosis Detects 5.999
Mean of Logged Detects 1.163 SD of Logged Detects 2.604

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.501 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.489 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 9.256 KM Standard Error of Mean 9.565
KM SD 67.07    95% KM (BCA) UCL 26.82
   95% KM (t) UCL 25.24    95% KM (Percentile Bootstrap) UCL 26.9
   95% KM (z) UCL 24.99    95% KM Bootstrap t UCL 1542
90% KM Chebyshev UCL 37.95 95% KM Chebyshev UCL 50.95
97.5% KM Chebyshev UCL 68.99 99% KM Chebyshev UCL 104.4

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.217 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.795 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.459 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.363 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.219 k star (bias corrected MLE) 0.221
Theta hat (MLE) 401.7 Theta star (bias corrected MLE) 398.7
nu hat (MLE) 2.627 nu star (bias corrected) 2.647
Mean (detects) 87.94

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 8.803
Maximum 520 Median 0.01
SD 67.12 CV 7.624
k hat (MLE) 0.127 k star (bias corrected MLE) 0.132
Theta hat (MLE) 69.39 Theta star (bias corrected MLE) 66.87
nu hat (MLE) 15.22 nu star (bias corrected) 15.8
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (15.80, α) 7.819 Adjusted Chi Square Value (15.80, β) 7.68
95% Gamma Approximate UCL (use when n>=50) 17.78 95% Gamma Adjusted UCL (use when n<50) 18.11

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 9.256 SD (KM) 67.07
Variance (KM) 4498 SE of Mean (KM) 9.565
k hat (KM) 0.019 k star (KM) 0.0292
nu hat (KM) 2.286 nu star (KM) 3.505
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 485.9 theta star (KM) 316.9
80% gamma percentile (KM) 0.0876 90% gamma percentile (KM) 5.017
95% gamma percentile (KM) 34.92 99% gamma percentile (KM) 240.7

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (3.50, α) 0.536 Adjusted Chi Square Value (3.50, β) 0.511
   95% Gamma Approximate KM‐UCL (use when n>=50) 60.47    95% Gamma Adjusted KM‐UCL (use when n<50) 63.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.734 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.343 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 8.794 Mean in Log Scale ‐8.785
SD in Original Scale 67.12 SD in Log Scale 4.255
   95% t UCL (assumes normality of ROS data) 23.27    95% Percentile Bootstrap UCL 26.11
   95% BCA Bootstrap UCL 43.38    95% Bootstrap t UCL 2947
   95% H‐UCL (Log ROS) 88.58

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.86 KM Geo Mean 0.423
KM SD (logged) 1.033    95% Critical H Value (KM‐Log) 2.405
KM Standard Error of Mean (logged) 0.149    95% H‐UCL (KM ‐Log) 0.997
KM SD (logged) 1.033    95% Critical H Value (KM‐Log) 2.405
KM Standard Error of Mean (logged) 0.149

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 21.11 Mean in Log Scale ‐0.478
SD in Original Scale 78.63 SD in Log Scale 2.234
   95% t UCL (Assumes normality) 38.07    95% H‐Stat UCL 26.43
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
97.5% KM (Chebyshev) UCL 68.99

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

TPH‐Gasoline (C4‐C12)

General Statistics
Total Number of Observations 60 Number of Distinct Observations 20
Number of Detects 19 Number of Non‐Detects 41
Number of Distinct Detects 17 Number of Distinct Non‐Detects 4
Minimum Detect 0.08 Minimum Non‐Detect 0.05
Maximum Detect 2400 Maximum Non‐Detect 0.1
Variance Detects 296023 Percent Non‐Detects 68.33%
Mean Detects 213.6 SD Detects 544.1
Median Detects 39 CV Detects 2.547
Skewness Detects 3.995 Kurtosis Detects 16.69
Mean of Logged Detects 2.089 SD of Logged Detects 3.558

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.418 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.347 Lilliefors GOF Test
5% Lilliefors Critical Value 0.197 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 67.67 KM Standard Error of Mean 41.66
KM SD 314.1    95% KM (BCA) UCL 151.1
   95% KM (t) UCL 137.3    95% KM (Percentile Bootstrap) UCL 141.2
   95% KM (z) UCL 136.2    95% KM Bootstrap t UCL 344.5
90% KM Chebyshev UCL 192.7 95% KM Chebyshev UCL 249.3
97.5% KM Chebyshev UCL 327.9 99% KM Chebyshev UCL 482.2

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.944 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.881 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.249 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.219 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.221 k star (bias corrected MLE) 0.221
Theta hat (MLE) 965.6 Theta star (bias corrected MLE) 964.9
nu hat (MLE) 8.405 nu star (bias corrected) 8.412
Mean (detects) 213.6

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 67.64
Maximum 2400 Median 0.01
SD 316.8 CV 4.683
k hat (MLE) 0.119 k star (bias corrected MLE) 0.124
Theta hat (MLE) 570.5 Theta star (bias corrected MLE) 546.6
nu hat (MLE) 14.23 nu star (bias corrected) 14.85
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (14.85, α) 7.157 Adjusted Chi Square Value (14.85, β) 7.025
95% Gamma Approximate UCL (use when n>=50) 140.3 95% Gamma Adjusted UCL (use when n<50) 143

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 67.67 SD (KM) 314.1
Variance (KM) 98673 SE of Mean (KM) 41.66
k hat (KM) 0.0464 k star (KM) 0.0552
nu hat (KM) 5.569 nu star (KM) 6.624
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 1458 theta star (KM) 1226
80% gamma percentile (KM) 12.75 90% gamma percentile (KM) 116.5
95% gamma percentile (KM) 371.4 99% gamma percentile (KM) 1414

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (6.62, α) 1.966 Adjusted Chi Square Value (6.62, β) 1.905
   95% Gamma Approximate KM‐UCL (use when n>=50) 227.9    95% Gamma Adjusted KM‐UCL (use when n<50) 235.3

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.865 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.222 Lilliefors GOF Test
5% Lilliefors Critical Value 0.197 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 67.64 Mean in Log Scale ‐5.651
SD in Original Scale 316.8 SD in Log Scale 6.642
   95% t UCL (assumes normality of ROS data) 136    95% Percentile Bootstrap UCL 142.7
   95% BCA Bootstrap UCL 190.2    95% Bootstrap t UCL 352.4
   95% H‐UCL (Log ROS) 2.64E+11

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.385 KM Geo Mean 0.25
KM SD (logged) 3.065    95% Critical H Value (KM‐Log) 5.78
KM Standard Error of Mean (logged) 0.407    95% H‐UCL (KM ‐Log) 275.3
KM SD (logged) 3.065    95% Critical H Value (KM‐Log) 5.78
KM Standard Error of Mean (logged) 0.407

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 67.65 Mean in Log Scale ‐1.772
SD in Original Scale 316.8 SD in Log Scale 3.303
   95% t UCL (Assumes normality) 136    95% H‐Stat UCL 557.9
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
99% KM (Chebyshev) UCL 482.2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Trichloroethene (TCE)

General Statistics

Total Number of Observations 60 Number of Distinct Observations 32

Number of Detects 1 Number of Non‐Detects 59

Number of Distinct Detects 1 Number of Distinct Non‐Detects 31

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Y was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Vinyl Chloride

General Statistics

Total Number of Observations 60 Number of Distinct Observations 39

Number of Detects 0 Number of Non‐Detects 60

Number of Distinct Detects 0 Number of Distinct Non‐Detects 39

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Z was not processed!
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

Xylenes, Total

General Statistics
Total Number of Observations 60 Number of Distinct Observations 31
Number of Detects 4 Number of Non‐Detects 56
Number of Distinct Detects 4 Number of Distinct Non‐Detects 28
Minimum Detect 1.3 Minimum Non‐Detect 0.86
Maximum Detect 7600 Maximum Non‐Detect 430
Variance Detects 12988585 Percent Non‐Detects 93.33%
Mean Detects 2328 SD Detects 3604
Median Detects 856 CV Detects 1.548
Skewness Detects 1.726 Kurtosis Detects 2.911
Mean of Logged Detects 4.78 SD of Logged Detects 4.083

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.778 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.319 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 156.1 KM Standard Error of Mean 148.1
KM SD 993.2    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 403.5 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 399.6    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 600.2 95% KM Chebyshev UCL 801.4
97.5% KM Chebyshev UCL 1081 99% KM Chebyshev UCL 1629

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.316 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.721 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.28 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.422 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.24 k star (bias corrected MLE) 0.227
Theta hat (MLE) 9683 Theta star (bias corrected MLE) 10267
nu hat (MLE) 1.924 nu star (bias corrected) 1.814
Mean (detects) 2328

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 155.2
Maximum 7600 Median 0.01
SD 1002 CV 6.453
k hat (MLE) 0.091 k star (bias corrected MLE) 0.0976
Theta hat (MLE) 1705 Theta star (bias corrected MLE) 1590
nu hat (MLE) 10.92 nu star (bias corrected) 11.71
Adjusted Level of Significance (β) 0.046
Approximate Chi Square Value (11.71, α) 5.038 Adjusted Chi Square Value (11.71, β) 4.93
95% Gamma Approximate UCL (use when n>=50) 360.9 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 156.1 SD (KM) 993.2
Variance (KM) 986483 SE of Mean (KM) 148.1
k hat (KM) 0.0247 k star (KM) 0.0346
nu hat (KM) 2.962 nu star (KM) 4.148
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APPENDIX B‐1D2
VOCs and TPH in Soil ‐ Zone 4
Surface Soil Samples from 0 ‐ 2 feet below ground surface ‐ micrograms per kilogram (µg/kg); TPH mg/kg

theta hat (KM) 6321 theta star (KM) 4515
80% gamma percentile (KM) 4.099 90% gamma percentile (KM) 127.1
95% gamma percentile (KM) 680.3 99% gamma percentile (KM) 3868

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (4.15, α) 0.781 Adjusted Chi Square Value (4.15, β) 0.747
   95% Gamma Approximate KM‐UCL (use when n>=50) 828.9    95% Gamma Adjusted KM‐UCL (use when n<50) 866.2

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.922 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.242 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 155.2 Mean in Log Scale ‐17.47
SD in Original Scale 1002 SD in Log Scale 8.224
   95% t UCL (assumes normality of ROS data) 371.3    95% Percentile Bootstrap UCL 380.4
   95% BCA Bootstrap UCL 592.3    95% Bootstrap t UCL 100395
   95% H‐UCL (Log ROS) 1.66E+13

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.187 KM Geo Mean 1.205
KM SD (logged) 1.536    95% Critical H Value (KM‐Log) 3.239
KM Standard Error of Mean (logged) 0.23    95% H‐UCL (KM ‐Log) 7.498
KM SD (logged) 1.536    95% Critical H Value (KM‐Log) 3.239
KM Standard Error of Mean (logged) 0.23

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 170 Mean in Log Scale 0.415
SD in Original Scale 1000 SD in Log Scale 2.313
   95% t UCL (Assumes normality) 385.8    95% H‐Stat UCL 84.96
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 403.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Antimony

General Statistics
Total Number of Observations 131 Number of Distinct Observations 21
Number of Detects 22 Number of Non‐Detects 109
Number of Distinct Detects 19 Number of Distinct Non‐Detects 2
Minimum Detect 4.3 Minimum Non‐Detect 2.7
Maximum Detect 50 Maximum Non‐Detect 4.1
Variance Detects 101 Percent Non‐Detects 83.21%
Mean Detects 10.09 SD Detects 10.05
Median Detects 6.25 CV Detects 0.997
Skewness Detects 3.321 Kurtosis Detects 12.47
Mean of Logged Detects 2.069 SD of Logged Detects 0.617

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.568 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.911 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.288 Lilliefors GOF Test
5% Lilliefors Critical Value 0.184 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 3.94 KM Standard Error of Mean 0.436
KM SD 4.881    95% KM (BCA) UCL 4.672
   95% KM (t) UCL 4.664    95% KM (Percentile Bootstrap) UCL 4.707
   95% KM (z) UCL 4.658    95% KM Bootstrap t UCL 5.316
90% KM Chebyshev UCL 5.25 95% KM Chebyshev UCL 5.843
97.5% KM Chebyshev UCL 6.666 99% KM Chebyshev UCL 8.283

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.787 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.755 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.231 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.188 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 2.221 k star (bias corrected MLE) 1.948
Theta hat (MLE) 4.542 Theta star (bias corrected MLE) 5.177
nu hat (MLE) 97.71 nu star (bias corrected) 85.72
Mean (detects) 10.09

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 1.702
Maximum 50 Median 0.01
SD 5.534 CV 3.251
k hat (MLE) 0.185 k star (bias corrected MLE) 0.186
Theta hat (MLE) 9.181 Theta star (bias corrected MLE) 9.14
nu hat (MLE) 48.58 nu star (bias corrected) 48.8
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (48.80, α) 33.76 Adjusted Chi Square Value (48.80, β) 33.62
95% Gamma Approximate UCL (use when n>=50) 2.46 95% Gamma Adjusted UCL (use when n<50) 2.47

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 3.94 SD (KM) 4.881
Variance (KM) 23.82 SE of Mean (KM) 0.436
k hat (KM) 0.652 k star (KM) 0.642
nu hat (KM) 170.8 nu star (KM) 168.2
theta hat (KM) 6.045 theta star (KM) 6.138
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 6.491 90% gamma percentile (KM) 10.09
95% gamma percentile (KM) 13.84 99% gamma percentile (KM) 22.84

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (168.19, α) 139.2 Adjusted Chi Square Value (168.19, β) 138.9
   95% Gamma Approximate KM‐UCL (use when n>=50) 4.761    95% Gamma Adjusted KM‐UCL (use when n<50) 4.771

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.838 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.911 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.207 Lilliefors GOF Test
5% Lilliefors Critical Value 0.184 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 2.454 Mean in Log Scale ‐0.163
SD in Original Scale 5.364 SD in Log Scale 1.472
   95% t UCL (assumes normality of ROS data) 3.23    95% Percentile Bootstrap UCL 3.317
   95% BCA Bootstrap UCL 3.572    95% Bootstrap t UCL 3.714
   95% H‐UCL (Log ROS) 3.538

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.174 KM Geo Mean 323.50%
KM SD (logged) 0.472    95% Critical H Value (KM‐Log) 1.809
KM Standard Error of Mean (logged) 0.0422    95% H‐UCL (KM ‐Log) 3.898
KM SD (logged) 0.472    95% Critical H Value (KM‐Log) 1.809
KM Standard Error of Mean (logged) 0.0422

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 3.314 Mean in Log Scale 0.894
SD in Original Scale 5.07 SD in Log Scale 0.601
   95% t UCL (Assumes normality) 4.048    95% H‐Stat UCL 3.234
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 5.843

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Arsenic

General Statistics
Total Number of Observations 131 Number of Distinct Observations 72
Number of Detects 112 Number of Non‐Detects 19
Number of Distinct Detects 71 Number of Distinct Non‐Detects 2
Minimum Detect 2.9 Minimum Non‐Detect 2.6
Maximum Detect 4300 Maximum Non‐Detect 2.9
Variance Detects 167478 Percent Non‐Detects 14.50%
Mean Detects 81.54 SD Detects 409.2
Median Detects 16 CV Detects 5.019
Skewness Detects 10.07 Kurtosis Detects 104.3
Mean of Logged Detects 3.055 SD of Logged Detects 1.283

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.176 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.424 Lilliefors GOF Test
5% Lilliefors Critical Value 0.084 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 70.09 KM Standard Error of Mean 33.15
KM SD 377.7    95% KM (BCA) UCL 135.1
   95% KM (t) UCL 125    95% KM (Percentile Bootstrap) UCL 135
   95% KM (z) UCL 124.6    95% KM Bootstrap t UCL 379.9
90% KM Chebyshev UCL 169.5 95% KM Chebyshev UCL 214.6
97.5% KM Chebyshev UCL 277.1 99% KM Chebyshev UCL 399.9

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 9.853 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.825 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.19 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0916 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.476 k star (bias corrected MLE) 0.469
Theta hat (MLE) 171.4 Theta star (bias corrected MLE) 173.9
nu hat (MLE) 106.6 nu star (bias corrected) 105
Mean (detects) 81.54

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 69.71
Maximum 4300 Median 12
SD 379.3 CV 5.44
k hat (MLE) 0.3 k star (bias corrected MLE) 0.298
Theta hat (MLE) 232.5 Theta star (bias corrected MLE) 233.9
nu hat (MLE) 78.56 nu star (bias corrected) 78.09
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (78.09, α) 58.73 Adjusted Chi Square Value (78.09, β) 58.55
95% Gamma Approximate UCL (use when n>=50) 92.69 95% Gamma Adjusted UCL (use when n<50) 92.99

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 70.09 SD (KM) 377.7
Variance (KM) 142681 SE of Mean (KM) 33.15
k hat (KM) 0.0344 k star (KM) 0.0387
nu hat (KM) 9.021 nu star (KM) 10.15
theta hat (KM) 2036 theta star (KM) 1810
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 3.304 90% gamma percentile (KM) 71.69
95% gamma percentile (KM) 329.9 99% gamma percentile (KM) 1675

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (10.15, α) 4.034 Adjusted Chi Square Value (10.15, β) 3.991
   95% Gamma Approximate KM‐UCL (use when n>=50) 176.3    95% Gamma Adjusted KM‐UCL (use when n<50) 178.2

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.935 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.74E‐05 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.122 Lilliefors GOF Test
5% Lilliefors Critical Value 0.084 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 69.91 Mean in Log Scale 2.638
SD in Original Scale 379.2 SD in Log Scale 1.576
   95% t UCL (assumes normality of ROS data) 124.8    95% Percentile Bootstrap UCL 135
   95% BCA Bootstrap UCL 197.9    95% Bootstrap t UCL 374.3
   95% H‐UCL (Log ROS) 71.08

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.751 KM Geo Mean 15.66
KM SD (logged) 1.393    95% Critical H Value (KM‐Log) 2.577
KM Standard Error of Mean (logged) 0.122    95% H‐UCL (KM ‐Log) 56.64
KM SD (logged) 1.39E+00    95% Critical H Value (KM‐Log) 2.577
KM Standard Error of Mean (logged) 0.122

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 69.91 Mean in Log Scale 2.658
SD in Original Scale 379.2 SD in Log Scale 1.531
   95% t UCL (Assumes normality) 124.8    95% H‐Stat UCL 66.46
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 214.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Barium

General Statistics
Total Number of Observations 131 Number of Distinct Observations 71

Number of Missing Observations 0
Minimum 15 Mean 312.8
Maximum 2400 Median 150
SD 441.9 Std. Error of Mean 38.61
Coefficient of Variation 1.413 Skewness 2.665

Normal GOF Test
Shapiro Wilk Test Statistic 0.618 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.296 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0778 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Normal UCL    95% UCLs (Adjusted for Skewness)
   95% Student's‐t UCL 376.8    95% Adjusted‐CLT UCL (Chen‐1995) 38590.00%

   95% Modified‐t UCL (Johnson‐1978) 378.3

Gamma GOF Test
A‐D Test Statistic 5.847 Anderson‐Darling Gamma GOF Test
5% A‐D Critical Value 0.786 Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.161 Kolmogorov‐Smirnov Gamma GOF Test
5% K‐S Critical Value 0.0841 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.936 k star (bias corrected MLE) 0.92
Theta hat (MLE) 334.1 Theta star (bias corrected MLE) 340
nu hat (MLE) 245.3 nu star (bias corrected) 241
MLE Mean (bias corrected) 312.8 MLE Sd (bias corrected) 326.1

Approximate Chi Square Value (0.05) 206.1
Adjusted Level of Significance 0.0482 Adjusted Chi Square Value 205.7

Assuming Gamma Distribution
   95% Approximate Gamma UCL (use when n>=50)) 365.8    95% Adjusted Gamma UCL (use when n<50) 366.5

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 2.95E‐04 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0842 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.0778 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data 2.708 Mean of logged Data 5.124
Maximum of Logged Data 7.783 SD of logged Data 1.05

Assuming Lognormal Distribution
   95% H‐UCL 358.4    90% Chebyshev (MVUE) UCL 387.3
   95% Chebyshev (MVUE) UCL 431.5  97.5% Chebyshev (MVUE) UCL 492.8
   99% Chebyshev (MVUE) UCL 613.3

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
   95% CLT UCL 376.3    95% Jackknife UCL 376.8
   95% Standard Bootstrap UCL 376.6    95% Bootstrap‐t UCL 394.5
   95% Hall's Bootstrap UCL 383.3    95% Percentile Bootstrap UCL 373.9
   95% BCA Bootstrap UCL 391.5
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

   90% Chebyshev(Mean, Sd) UCL 428.6    95% Chebyshev(Mean, Sd) UCL 481.1
 97.5% Chebyshev(Mean, Sd) UCL 553.9    99% Chebyshev(Mean, Sd) UCL 697

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 481.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Beryllium

General Statistics
Total Number of Observations 131 Number of Distinct Observations 15
Number of Detects 18 Number of Non‐Detects 113
Number of Distinct Detects 14 Number of Distinct Non‐Detects 2
Minimum Detect 0.59 Minimum Non‐Detect 0.33
Maximum Detect 4.7 Maximum Non‐Detect 0.59
Variance Detects 0.907 Percent Non‐Detects 86.26%
Mean Detects 0.946 SD Detects 0.953
Median Detects 0.66 CV Detects 1.007
Skewness Detects 4.022 Kurtosis Detects 16.62
Mean of Logged Detects ‐0.239 SD of Logged Detects 0.491

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.386 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.382 Lilliefors GOF Test
5% Lilliefors Critical Value 0.202 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.415 KM Standard Error of Mean 3.63%
KM SD 0.403    95% KM (BCA) UCL 0.481
95% KM (t) UCL 0.475 95% KM (Percentile Bootstrap) UCL 0.479
   95% KM (z) UCL 0.474    95% KM Bootstrap t UCL 0.577
90% KM Chebyshev UCL 0.523 95% KM Chebyshev UCL 0.573
97.5% KM Chebyshev UCL 0.641 99% KM Chebyshev UCL 0.776

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 3.322 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.747 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.34 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.205 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 2.875 k star (bias corrected MLE) 2.433
Theta hat (MLE) 0.329 Theta star (bias corrected MLE) 0.389
nu hat (MLE) 103.5 nu star (bias corrected) 87.59
Mean (detects) 0.946

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.139
Maximum 4.7 Median 0.01
SD 0.472 CV 3.402
k hat (MLE) 0.335 k star (bias corrected MLE) 0.333
Theta hat (MLE) 0.414 Theta star (bias corrected MLE) 0.417
nu hat (MLE) 87.85 nu star (bias corrected) 87.17
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (87.17, α) 66.64 Adjusted Chi Square Value (87.17, β) 66.45
95% Gamma Approximate UCL (use when n>=50) 0.182 95% Gamma Adjusted UCL (use when n<50) 0.182

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.415 SD (KM) 0.403
Variance (KM) 0.163 SE of Mean (KM) 0.0363
k hat (KM) 1.057 k star (KM) 1.037
nu hat (KM) 276.8 nu star (KM) 271.8
theta hat (KM) 0.392 theta star (KM) 0.4
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.665 90% gamma percentile (KM) 0.946
95% gamma percentile (KM) 1.226 99% gamma percentile (KM) 1.875

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (271.81, α) 234.6 Adjusted Chi Square Value (271.81, β) 234.3
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.48    95% Gamma Adjusted KM‐UCL (use when n<50) 0.481

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.586 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.29 Lilliefors GOF Test
5% Lilliefors Critical Value 0.202 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.252 Mean in Log Scale ‐1.995
SD in Original Scale 0.454 SD in Log Scale 1.086
   95% t UCL (assumes normality of ROS data) 0.318    95% Percentile Bootstrap UCL 0.324
   95% BCA Bootstrap UCL 0.353    95% Bootstrap t UCL 0.374
   95% H‐UCL (Log ROS) 0.304

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.989 KM Geo Mean 0.372
KM SD (logged) 0.348    95% Critical H Value (KM‐Log) 1.748
KM Standard Error of Mean (logged) 0.0313 95% H‐UCL (KM ‐Log) 0.417
KM SD (logged) 0.348    95% Critical H Value (KM‐Log) 1.748
KM Standard Error of Mean (logged) 0.0313

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.369 Mean in Log Scale ‐1.157
SD in Original Scale 0.417 SD in Log Scale 0.45
   95% t UCL (Assumes normality) 0.429    95% H‐Stat UCL 0.374
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.475 KM H‐UCL 0.417
95% KM (BCA) UCL 0.481

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Page 8 of 36 Geosyntec Consultants



APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Cadmium

General Statistics
Total Number of Observations 131 Number of Distinct Observations 23
Number of Detects 33 Number of Non‐Detects 98
Number of Distinct Detects 22 Number of Distinct Non‐Detects 2
Minimum Detect 0.21 Minimum Non‐Detect 0.21
Maximum Detect 4.1 Maximum Non‐Detect 1.3
Variance Detects 0.511 Percent Non‐Detects 74.81%
Mean Detects 0.655 SD Detects 0.715
Median Detects 0.42 CV Detects 1.092
Skewness Detects 3.754 Kurtosis Detects 17.25
Mean of Logged Detects ‐0.728 SD of Logged Detects 0.716

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.59 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.931 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.267 Lilliefors GOF Test
5% Lilliefors Critical Value 0.152 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.331 KM Standard Error of Mean 0.0366
KM SD 0.406    95% KM (BCA) UCL 0.396
   95% KM (t) UCL 0.392    95% KM (Percentile Bootstrap) UCL 0.395
   95% KM (z) UCL 0.391    95% KM Bootstrap t UCL 0.435
90% KM Chebyshev UCL 0.441 95% KM Chebyshev UCL 0.491
97.5% KM Chebyshev UCL 0.56 99% KM Chebyshev UCL 0.696

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.394 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.762 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.201 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.156 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.794 k star (bias corrected MLE) 1.651
Theta hat (MLE) 0.365 Theta star (bias corrected MLE) 0.396
nu hat (MLE) 118.4 nu star (bias corrected) 109
Mean (detects) 0.655

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.184
Maximum 4.1 Median 0.01
SD 0.456 CV 2.472
k hat (MLE) 0.364 k star (bias corrected MLE) 0.36
Theta hat (MLE) 0.507 Theta star (bias corrected MLE) 0.512
nu hat (MLE) 95.28 nu star (bias corrected) 94.43
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (94.43, α) 73.02 Adjusted Chi Square Value (94.43, β) 72.81
95% Gamma Approximate UCL (use when n>=50) 0.239 95% Gamma Adjusted UCL (use when n<50) 0.239

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.331 SD (KM) 0.406
Variance (KM) 0.165 SE of Mean (KM) 0.0366
k hat (KM) 0.664 k star (KM) 0.654
nu hat (KM) 173.9 nu star (KM) 171.3
theta hat (KM) 0.499 theta star (KM) 0.506
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.545 90% gamma percentile (KM) 0.845
95% gamma percentile (KM) 1.155 99% gamma percentile (KM) 1.901

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (171.30, α) 142 Adjusted Chi Square Value (171.30, β) 141.7
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.399    95% Gamma Adjusted KM‐UCL (use when n<50) 0.4

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.911 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.931 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.152 Lilliefors GOF Test
5% Lilliefors Critical Value 0.152 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.225 Mean in Log Scale ‐2.412
SD in Original Scale 0.441 SD in Log Scale 1.37
   95% t UCL (assumes normality of ROS data) 0.289    95% Percentile Bootstrap UCL 0.291
   95% BCA Bootstrap UCL 0.33    95% Bootstrap t UCL 0.323
   95% H‐UCL (Log ROS) 0.312

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.328 KM Geo Mean 0.265
KM SD (logged) 0.521    95% Critical H Value (KM‐Log) 1.837
KM Standard Error of Mean (logged) 0.0483 95% H‐UCL (KM ‐Log) 0.33
KM SD (logged) 0.521    95% Critical H Value (KM‐Log) 1.837
KM Standard Error of Mean (logged) 0.0483

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.31 Mean in Log Scale ‐1.647
SD in Original Scale 0.443 SD in Log Scale 0.869
   95% t UCL (Assumes normality) 0.374    95% H‐Stat UCL 0.329
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 0.33

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Chromium

General Statistics
Total Number of Observations 131 Number of Distinct Observations 43
Number of Detects 88 Number of Non‐Detects 43
Number of Distinct Detects 42 Number of Distinct Non‐Detects 2
Minimum Detect 0.73 Minimum Non‐Detect 0.7
Maximum Detect 380 Maximum Non‐Detect 1.5
Variance Detects 1626 Percent Non‐Detects 32.82%
Mean Detects 6.841 SD Detects 40.32
Median Detects 1.5 CV Detects 5.894
Skewness Detects 9.319 Kurtosis Detects 87.22
Mean of Logged Detects 0.657 SD of Logged Detects 0.936

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.141 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.457 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0946 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.851 KM Standard Error of Mean 2.898
KM SD 32.98    95% KM (BCA) UCL 10.83
   95% KM (t) UCL 9.652    95% KM (Percentile Bootstrap) UCL 10.6
   95% KM (z) UCL 9.618    95% KM Bootstrap t UCL 58.58
90% KM Chebyshev UCL 13.55 95% KM Chebyshev UCL 17.48
97.5% KM Chebyshev UCL 22.95 99% KM Chebyshev UCL 33.69

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 15.77 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.818 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.32 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.101 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.502 k star (bias corrected MLE) 0.492
Theta hat (MLE) 13.64 Theta star (bias corrected MLE) 13.9
nu hat (MLE) 88.28 nu star (bias corrected) 86.6
Mean (detects) 6.841

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 4.599
Maximum 380 Median 1
SD 33.14 CV 7.207
k hat (MLE) 0.27 k star (bias corrected MLE) 0.269
Theta hat (MLE) 17.02 Theta star (bias corrected MLE) 17.09
nu hat (MLE) 70.79 nu star (bias corrected) 70.5
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (70.50, α) 52.17 Adjusted Chi Square Value (70.50, β) 52
95% Gamma Approximate UCL (use when n>=50) 6.215 95% Gamma Adjusted UCL (use when n<50) 6.235

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.851 SD (KM) 32.98
Variance (KM) 1088 SE of Mean (KM) 2.898
k hat (KM) 0.0216 k star (KM) 0.0262
nu hat (KM) 5.666 nu star (KM) 6.87
theta hat (KM) 224.3 theta star (KM) 185
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.0214 90% gamma percentile (KM) 1.928
95% gamma percentile (KM) 16.32 99% gamma percentile (KM) 129.4

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (6.87, α) 2.099 Adjusted Chi Square Value (6.87, β) 2.07
   95% Gamma Approximate KM‐UCL (use when n>=50) 15.87    95% Gamma Adjusted KM‐UCL (use when n<50) 16.1

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.791 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.178 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0946 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 4.737 Mean in Log Scale 0.0828
SD in Original Scale 33.13 SD in Log Scale 1.197
   95% t UCL (assumes normality of ROS data) 9.532    95% Percentile Bootstrap UCL 10.45
   95% BCA Bootstrap UCL 13.78    95% Bootstrap t UCL 54.07
   95% H‐UCL (Log ROS) 2.855

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.352 KM Geo Mean 1.422
KM SD (logged) 0.885    95% Critical H Value (KM‐Log) 2.093
KM Standard Error of Mean (logged) 0.0782    95% H‐UCL (KM ‐Log) 2.476
KM SD (logged) 0.885    95% Critical H Value (KM‐Log) 2.093
KM Standard Error of Mean (logged) 0.0782

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 4.759 Mean in Log Scale 0.19
SD in Original Scale 33.12 SD in Log Scale 1.04
   95% t UCL (Assumes normality) 9.553    95% H‐Stat UCL 2.545
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 17.48

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Chromium, Hexavalent

General Statistics
Total Number of Observations 131 Number of Distinct Observations 500.00%
Number of Detects 4 Number of Non‐Detects 127
Number of Distinct Detects 4 Number of Distinct Non‐Detects 1
Minimum Detect 5.8 Minimum Non‐Detect 3.7
Maximum Detect 48 Maximum Non‐Detect 3.7
Variance Detects 361.9 Percent Non‐Detects 96.95%
Mean Detects 19.95 SD Detects 19.02
Median Detects 13 CV Detects 0.954
Skewness Detects 1.794 Kurtosis Detects 3.412
Mean of Logged Detects 2.688 SD of Logged Detects 0.877

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.793 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.373 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.196 KM Standard Error of Mean 0.405
KM SD 4.013    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 4.867 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 4.862    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 5.411 95% KM Chebyshev UCL 5.961
97.5% KM Chebyshev UCL 6.725 99% KM Chebyshev UCL 8.224

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.39 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.661 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.325 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.399 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.788 k star (bias corrected MLE) 0.614
Theta hat (MLE) 11.16 Theta star (bias corrected MLE) 32.51
nu hat (MLE) 14.3 nu star (bias corrected) 4.909
Mean (detects) 19.95

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.619
Maximum 48 Median 0.01
SD 4.496 CV 7.265
k hat (MLE) 0.19 k star (bias corrected MLE) 0.191
Theta hat (MLE) 3.256 Theta star (bias corrected MLE) 3.243
nu hat (MLE) 49.8 nu star (bias corrected) 49.99
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (49.99, α) 34.76 Adjusted Chi Square Value (49.99, β) 34.62
95% Gamma Approximate UCL (use when n>=50) 0.89 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.196 SD (KM) 4.013
Variance (KM) 16.1 SE of Mean (KM) 0.405
k hat (KM) 1.093 k star (KM) 1.073
nu hat (KM) 286.5 nu star (KM) 281.2
theta hat (KM) 3.838 theta star (KM) 3.909
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 6.713 90% gamma percentile (KM) 9.495
95% gamma percentile (KM) 12.26 99% gamma percentile (KM) 18.65

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (281.24, α) 243.4 Adjusted Chi Square Value (281.24, β) 243
   95% Gamma Approximate KM‐UCL (use when n>=50) 4.849    95% Gamma Adjusted KM‐UCL (use when n<50) 4.856

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.946 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.272 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.729 Mean in Log Scale ‐5.453
SD in Original Scale 4.498 SD in Log Scale 3.614
   95% t UCL (assumes normality of ROS data) 1.38    95% Percentile Bootstrap UCL 148.90%
   95% BCA Bootstrap UCL 2.102    95% Bootstrap t UCL 3.449
   95% H‐UCL (Log ROS) 15.91

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.35 KM Geo Mean 3.859
KM SD (logged) 0.272    95% Critical H Value (KM‐Log) 1.718
KM Standard Error of Mean (logged) 0.0274    95% H‐UCL (KM ‐Log) 4.172
KM SD (logged) 0.272    95% Critical H Value (KM‐Log) 1.718
KM Standard Error of Mean (logged) 0.0274

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 2.403 Mean in Log Scale 0.678
SD in Original Scale 4.257 SD in Log Scale 0.382
   95% t UCL (Assumes normality) 3.019    95% H‐Stat UCL 2.249
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 4.867

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Cobalt

General Statistics
Total Number of Observations 131 Number of Distinct Observations 61
Number of Detects 92 Number of Non‐Detects 39
Number of Distinct Detects 61 Number of Distinct Non‐Detects 2
Minimum Detect 0.68 Minimum Non‐Detect 0.68
Maximum Detect 380 Maximum Non‐Detect 1.2
Variance Detects 1594 Percent Non‐Detects 29.77%
Mean Detects 9.711 SD Detects 39.92
Median Detects 4.15 CV Detects 4.111
Skewness Detects 9.014 Kurtosis Detects 83.88
Mean of Logged Detects 1.356 SD of Logged Detects 0.999

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.19 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.414 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0926 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 7.025 KM Standard Error of Mean 2.945
KM SD 33.53    95% KM (BCA) UCL 12.77
   95% KM (t) UCL 11.9    95% KM (Percentile Bootstrap) UCL 12.36
   95% KM (z) UCL 11.87    95% KM Bootstrap t UCL 39.96
90% KM Chebyshev UCL 15.86 95% KM Chebyshev UCL 19.86
97.5% KM Chebyshev UCL 25.42 99% KM Chebyshev UCL 36.33

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 8.393 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.802 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.217 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0975 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.664 k star (bias corrected MLE) 0.649
Theta hat (MLE) 14.63 Theta star (bias corrected MLE) 14.95
nu hat (MLE) 122.1 nu star (bias corrected) 119.5
Mean (detects) 9.711

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 6.823
Maximum 380 Median 210.00%
SD 33.7 CV 4.939
k hat (MLE) 0.296 k star (bias corrected MLE) 0.294
Theta hat (MLE) 23.09 Theta star (bias corrected MLE) 23.22
nu hat (MLE) 77.43 nu star (bias corrected) 76.99
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (76.99, α) 57.78 Adjusted Chi Square Value (76.99, β) 57.59
95% Gamma Approximate UCL (use when n>=50) 9.091 95% Gamma Adjusted UCL (use when n<50) 9.121

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 7.025 SD (KM) 33.53
Variance (KM) 1124 SE of Mean (KM) 2.945
k hat (KM) 0.0439 k star (KM) 0.048
nu hat (KM) 11.5 nu star (KM) 12.57
theta hat (KM) 160 theta star (KM) 146.4
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.821 90% gamma percentile (KM) 10.15
95% gamma percentile (KM) 36.79 99% gamma percentile (KM) 155.3

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (12.57, α) 5.607 Adjusted Chi Square Value (12.57, β) 5.555
   95% Gamma Approximate KM‐UCL (use when n>=50) 15.75    95% Gamma Adjusted KM‐UCL (use when n<50) 15.9

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.934 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.33E‐04 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0641 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0926 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 6.963 Mean in Log Scale 0.684
SD in Original Scale 33.67 SD in Log Scale 1.376
   95% t UCL (assumes normality of ROS data) 11.84    95% Percentile Bootstrap UCL 12.69
   95% BCA Bootstrap UCL 16.33    95% Bootstrap t UCL 39.11
   95% H‐UCL (Log ROS) 6.956

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.842 KM Geo Mean 2.32
KM SD (logged) 1.148    95% Critical H Value (KM‐Log) 2.33
KM Standard Error of Mean (logged) 0.101 95% H‐UCL (KM ‐Log) 5.673
KM SD (logged) 1.148    95% Critical H Value (KM‐Log) 2.33
KM Standard Error of Mean (logged) 0.101

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 6.939 Mean in Log Scale 0.67
SD in Original Scale 33.67 SD in Log Scale 1.354
   95% t UCL (Assumes normality) 11.81    95% H‐Stat UCL 6.609
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 5.673

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Copper

General Statistics
Total Number of Observations 131 Number of Distinct Observations 50
Number of Detects 71 Number of Non‐Detects 60
Number of Distinct Detects 49 Number of Distinct Non‐Detects 2
Minimum Detect 3.7 Minimum Non‐Detect 1.5
Maximum Detect 450 Maximum Non‐Detect 3.7
Variance Detects 2834 Percent Non‐Detects 45.80%
Mean Detects 17.19 SD Detects 53.24
Median Detects 6.6 CV Detects 3.097
Skewness Detects 7.911 Kurtosis Detects 64.87
Mean of Logged Detects 2.182 SD of Logged Detects 0.813

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.232 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.4 Lilliefors GOF Test
5% Lilliefors Critical Value 0.105 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 10 KM Standard Error of Mean 3.493
KM SD 39.69    95% KM (BCA) UCL 17.39
   95% KM (t) UCL 15.79    95% KM (Percentile Bootstrap) UCL 16.92
   95% KM (z) UCL 15.75    95% KM Bootstrap t UCL 34.58
90% KM Chebyshev UCL 20.48 95% KM Chebyshev UCL 25.23
97.5% KM Chebyshev UCL 31.82 99% KM Chebyshev UCL 44.76

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 8.409 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.786 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.246 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.109 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.885 k star (bias corrected MLE) 0.857
Theta hat (MLE) 19.43 Theta star (bias corrected MLE) 20.07
nu hat (MLE) 125.6 nu star (bias corrected) 121.6
Mean (detects) 17.19

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 9.322
Maximum 450 Median 4.4
SD 40 CV 4.291
k hat (MLE) 0.228 k star (bias corrected MLE) 0.228
Theta hat (MLE) 40.86 Theta star (bias corrected MLE) 40.88
nu hat (MLE) 59.78 nu star (bias corrected) 59.75
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (59.75, α) 42.97 Adjusted Chi Square Value (59.75, β) 42.81
95% Gamma Approximate UCL (use when n>=50) 12.96 95% Gamma Adjusted UCL (use when n<50) 13.01

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 10 SD (KM) 39.69
Variance (KM) 1576 SE of Mean (KM) 3.493
k hat (KM) 0.0635 k star (KM) 0.0672
nu hat (KM) 16.64 nu star (KM) 17.6
theta hat (KM) 157.5 theta star (KM) 149
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 3.247 90% gamma percentile (KM) 20.87
95% gamma percentile (KM) 57.23 99% gamma percentile (KM) 192.1

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (17.60, α) 9.099 Adjusted Chi Square Value (17.60, β) 9.031
   95% Gamma Approximate KM‐UCL (use when n>=50) 19.35    95% Gamma Adjusted KM‐UCL (use when n<50) 19.49

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.822 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.16E‐11 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.177 Lilliefors GOF Test
5% Lilliefors Critical Value 0.105 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 9.959 Mean in Log Scale 1.246
SD in Original Scale 39.86 SD in Log Scale 1.273
   95% t UCL (assumes normality of ROS data) 15.73    95% Percentile Bootstrap UCL 16.65
   95% BCA Bootstrap UCL 23.87    95% Bootstrap t UCL 34.66
   95% H‐UCL (Log ROS) 10.29

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.368 KM Geo Mean 3.929
KM SD (logged) 1.066    95% Critical H Value (KM‐Log) 2.253
KM Standard Error of Mean (logged) 0.0938    95% H‐UCL (KM ‐Log) 8.563
KM SD (logged) 1.066    95% Critical H Value (KM‐Log) 2.253
KM Standard Error of Mean (logged) 0.0938

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 10.06 Mean in Log Scale 1.375
SD in Original Scale 39.84 SD in Log Scale 109.40%
   95% t UCL (Assumes normality) 15.82    95% H‐Stat UCL 8.953
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 25.23

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Page 18 of 36 Geosyntec Consultants



APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Lead

General Statistics
Total Number of Observations 131 Number of Distinct Observations 41
Number of Detects 67 Number of Non‐Detects 64
Number of Distinct Detects 39 Number of Distinct Non‐Detects 2
Minimum Detect 2.7 Minimum Non‐Detect 2.2
Maximum Detect 320 Maximum Non‐Detect 2.3
Variance Detects 1641 Percent Non‐Detects 48.85%
Mean Detects 18.24 SD Detects 40.51
Median Detects 9.6 CV Detects 2.221
Skewness Detects 6.71 Kurtosis Detects 48.65
Mean of Logged Detects 2.433 SD of Logged Detects 0.712

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.292 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.393 Lilliefors GOF Test
5% Lilliefors Critical Value 0.108 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 10.4 KM Standard Error of Mean 2.628
KM SD 29.85    95% KM (BCA) UCL 15.32
   95% KM (t) UCL 14.76    95% KM (Percentile Bootstrap) UCL 14.83
   95% KM (z) UCL 14.73    95% KM Bootstrap t UCL 24.93
90% KM Chebyshev UCL 18.29 95% KM Chebyshev UCL 21.86
97.5% KM Chebyshev UCL 26.81 99% KM Chebyshev UCL 36.55

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 8.675 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.776 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.288 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.112 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.201 k star (bias corrected MLE) 1.157
Theta hat (MLE) 15.19 Theta star (bias corrected MLE) 15.77
nu hat (MLE) 160.9 nu star (bias corrected) 155
Mean (detects) 18.24

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 9.335
Maximum 320 Median 3.2
SD 30.28 CV 3.244
k hat (MLE) 0.223 k star (bias corrected MLE) 0.223
Theta hat (MLE) 41.81 Theta star (bias corrected MLE) 41.81
nu hat (MLE) 58.5 nu star (bias corrected) 58.49
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (58.49, α) 41.91 Adjusted Chi Square Value (58.49, β) 41.75
95% Gamma Approximate UCL (use when n>=50) 13.03 95% Gamma Adjusted UCL (use when n<50) 13.08

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 10.4 SD (KM) 29.85
Variance (KM) 891 SE of Mean (KM) 2.628
k hat (KM) 0.122 k star (KM) 0.124
nu hat (KM) 31.83 nu star (KM) 32.44
theta hat (KM) 85.63 theta star (KM) 8404.00%
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 9.446 90% gamma percentile (KM) 29.72
95% gamma percentile (KM) 59.13 99% gamma percentile (KM) 148.2

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (32.44, α) 20.42 Adjusted Chi Square Value (32.44, β) 20.31
   95% Gamma Approximate KM‐UCL (use when n>=50) 16.53    95% Gamma Adjusted KM‐UCL (use when n<50) 16.61

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.819 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 4.43E‐11 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.191 Lilliefors GOF Test
5% Lilliefors Critical Value 0.108 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 10.45 Mean in Log Scale 1.572
SD in Original Scale 29.96 SD in Log Scale 1.108
   95% t UCL (assumes normality of ROS data) 14.79    95% Percentile Bootstrap UCL 15.47
   95% BCA Bootstrap UCL 18.29    95% Bootstrap t UCL 25.04
   95% H‐UCL (Log ROS) 11.11

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.629 KM Geo Mean 5.101
KM SD (logged) 0.965    95% Critical H Value (KM‐Log) 2.161
KM Standard Error of Mean (logged) 0.0849    95% H‐UCL (KM ‐Log) 9.754
KM SD (logged) 0.965    95% Critical H Value (KM‐Log) 2.161
KM Standard Error of Mean (logged) 0.0849

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 9.869 Mean in Log Scale 1.293
SD in Original Scale 30.12 SD in Log Scale 1.276
   95% t UCL (Assumes normality) 14.23    95% H‐Stat UCL 10.82
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 21.86

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Mercury

General Statistics
Total Number of Observations 131 Number of Distinct Observations 9
Number of Detects 9 Number of Non‐Detects 122
Number of Distinct Detects 8 Number of Distinct Non‐Detects 1
Minimum Detect 0.11 Minimum Non‐Detect 0.1
Maximum Detect 0.28 Maximum Non‐Detect 0.1
Variance Detects 0.00333 Percent Non‐Detects 93.13%
Mean Detects 0.176 SD Detects 0.0577
Median Detects 0.15 CV Detects 0.329
Skewness Detects 0.696 Kurtosis Detects ‐0.62
Mean of Logged Detects ‐1.786 SD of Logged Detects 0.32

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.918 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.829 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.227 Lilliefors GOF Test
5% Lilliefors Critical Value 0.274 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.105 KM Standard Error of Mean 0.00221
KM SD 0.0238    95% KM (BCA) UCL 0.109
95% KM (t) UCL 0.109 95% KM (Percentile Bootstrap) UCL 0.109
   95% KM (z) UCL 0.109    95% KM Bootstrap t UCL 0.111
90% KM Chebyshev UCL 0.112 95% KM Chebyshev UCL 0.115
97.5% KM Chebyshev UCL 0.119 99% KM Chebyshev UCL 0.127

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.339 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.722 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.213 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.279 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 10.98 k star (bias corrected MLE) 7.392
Theta hat (MLE) 0.016 Theta star (bias corrected MLE) 0.0238
nu hat (MLE) 197.6 nu star (bias corrected) 133.1
Mean (detects) 0.176

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0255
Maximum 0.28 Median 0.01
SD 0.0457 CV 1.792
k hat (MLE) 0.98 k star (bias corrected MLE) 0.963
Theta hat (MLE) 0.026 Theta star (bias corrected MLE) 0.0265
nu hat (MLE) 256.7 nu star (bias corrected) 252.2
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (252.20, α) 216.4 Adjusted Chi Square Value (252.20, β) 216.1
95% Gamma Approximate UCL (use when n>=50) 0.0297 95% Gamma Adjusted UCL (use when n<50) 0.0298

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.105 SD (KM) 0.0238
Variance (KM) 5.68E‐04 SE of Mean (KM) 0.00221
k hat (KM) 19.46 k star (KM) 19.02
nu hat (KM) 5100 nu star (KM) 4984
theta hat (KM) 0.0054 theta star (KM) 0.00553
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.125 90% gamma percentile (KM) 0.137
95% gamma percentile (KM) 0.148 99% gamma percentile (KM) 0.169

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 4821 Adjusted Chi Square Value (N/A, β) 4819
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.109    95% Gamma Adjusted KM‐UCL (use when n<50) 0.109

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.944 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.829 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.191 Lilliefors GOF Test
5% Lilliefors Critical Value 0.274 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0395 Mean in Log Scale ‐3.724
SD in Original Scale 0.0459 SD in Log Scale 1.004
   95% t UCL (assumes normality of ROS data) 0.0461    95% Percentile Bootstrap UCL 0.0465
   95% BCA Bootstrap UCL 0.0473    95% Bootstrap t UCL 0.0474
   95% H‐UCL (Log ROS) 0.0485

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.267 KM Geo Mean 0.104
KM SD (logged) 0.153    95% Critical H Value (KM‐Log) 1.681
KM Standard Error of Mean (logged) 0.0142    95% H‐UCL (KM ‐Log) 0.107
KM SD (logged) 0.153    95% Critical H Value (KM‐Log) 1.681
KM Standard Error of Mean (logged) 0.0142

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.0586 Mean in Log Scale ‐2.913
SD in Original Scale 0.0349 SD in Log Scale 0.317
   95% t UCL (Assumes normality) 0.0637    95% H‐Stat UCL 0.06
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.109

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Molybdenum

General Statistics
Total Number of Observations 131 Number of Distinct Observations 53
Number of Detects 85 Number of Non‐Detects 46
Number of Distinct Detects 52 Number of Distinct Non‐Detects 2
Minimum Detect 2.9 Minimum Non‐Detect 2.3
Maximum Detect 43 Maximum Non‐Detect 2.9
Variance Detects 32.17 Percent Non‐Detects 35.11%
Mean Detects 7.385 SD Detects 5.672
Median Detects 5.5 CV Detects 0.768
Skewness Detects 3.562 Kurtosis Detects 18.36
Mean of Logged Detects 1.827 SD of Logged Detects 0.543

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.682 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.215 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0962 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 5.599 KM Standard Error of Mean 0.453
KM SD 5.15    95% KM (BCA) UCL 6.348
   95% KM (t) UCL 6.349    95% KM (Percentile Bootstrap) UCL 6.387
   95% KM (z) UCL 6.344    95% KM Bootstrap t UCL 6.624
90% KM Chebyshev UCL 6.957 95% KM Chebyshev UCL 7.572
97.5% KM Chebyshev UCL 8.426 99% KM Chebyshev UCL 10.1

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 2.87 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.759 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.164 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0977 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 3.048 k star (bias corrected MLE) 2.949
Theta hat (MLE) 2.422 Theta star (bias corrected MLE) 2.504
nu hat (MLE) 518.2 nu star (bias corrected) 501.3
Mean (detects) 7.385

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 4.83
Maximum 43 Median 4
SD 5.741 CV 1.189
k hat (MLE) 0.38 k star (bias corrected MLE) 0.376
Theta hat (MLE) 12.71 Theta star (bias corrected MLE) 12.84
nu hat (MLE) 99.52 nu star (bias corrected) 98.58
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (98.58, α) 76.67 Adjusted Chi Square Value (98.58, β) 76.46
95% Gamma Approximate UCL (use when n>=50) 6.209 95% Gamma Adjusted UCL (use when n<50) 6.227

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 5.599 SD (KM) 5.15
Variance (KM) 26.52 SE of Mean (KM) 0.453
k hat (KM) 1.182 k star (KM) 1.16
nu hat (KM) 309.7 nu star (KM) 304
theta hat (KM) 4.736 theta star (KM) 4.826
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 8.895 90% gamma percentile (KM) 12.43
95% gamma percentile (KM) 15.92 99% gamma percentile (KM) 23.95

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (303.97, α) 264.6 Adjusted Chi Square Value (303.97, β) 264.2
   95% Gamma Approximate KM‐UCL (use when n>=50) 6.433    95% Gamma Adjusted KM‐UCL (use when n<50) 6.443

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.928 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 8.42E‐05 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.125 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0962 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 5.415 Mean in Log Scale 1.363
SD in Original Scale 5.305 SD in Log Scale 0.803
   95% t UCL (assumes normality of ROS data) 6.183    95% Percentile Bootstrap UCL 6.235
   95% BCA Bootstrap UCL 6.377    95% Bootstrap t UCL 6.415
   95% H‐UCL (Log ROS) 6.221

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.478 KM Geo Mean 4.382
KM SD (logged) 0.643    95% Critical H Value (KM‐Log) 1.913
KM Standard Error of Mean (logged) 0.0565    95% H‐UCL (KM ‐Log) 6.004
KM SD (logged) 0.643    95% Critical H Value (KM‐Log) 1.913
KM Standard Error of Mean (logged) 0.0565

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 5.264 Mean in Log Scale 1.287
SD in Original Scale 5.401 SD in Log Scale 0.858
   95% t UCL (Assumes normality) 6.046    95% H‐Stat UCL 6.117
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 7.572

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Nickel

General Statistics
Total Number of Observations 131 Number of Distinct Observations 66
Number of Detects 97 Number of Non‐Detects 34
Number of Distinct Detects 64 Number of Distinct Non‐Detects 2
Minimum Detect 1.1 Minimum Non‐Detect 0.8
Maximum Detect 420 Maximum Non‐Detect 1
Variance Detects 2386 Percent Non‐Detects 25.95%
Mean Detects 14.58 SD Detects 48.84
Median Detects 4.8 CV Detects 3.35
Skewness Detects 7.049 Kurtosis Detects 53.85
Mean of Logged Detects 1.644 SD of Logged Detects 1.13

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.269 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.392 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0902 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 11 KM Standard Error of Mean 3.71
KM SD 42.25    95% KM (BCA) UCL 17.8
   95% KM (t) UCL 17.15    95% KM (Percentile Bootstrap) UCL 17.76
   95% KM (z) UCL 17.1    95% KM Bootstrap t UCL 37.21
90% KM Chebyshev UCL 22.13 95% KM Chebyshev UCL 27.17
97.5% KM Chebyshev UCL 34.17 99% KM Chebyshev UCL 47.92

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 8.567 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.809 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.229 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0955 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.597 k star (bias corrected MLE) 0.586
Theta hat (MLE) 24.41 Theta star (bias corrected MLE) 24.89
nu hat (MLE) 115.9 nu star (bias corrected) 113.6
Mean (detects) 14.58

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 10.8
Maximum 420 Median 2.8
SD 42.46 CV 3.932
k hat (MLE) 0.294 k star (bias corrected MLE) 0.292
Theta hat (MLE) 36.77 Theta star (bias corrected MLE) 36.98
nu hat (MLE) 76.92 nu star (bias corrected) 76.5
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (76.50, α) 57.35 Adjusted Chi Square Value (76.50, β) 57.17
95% Gamma Approximate UCL (use when n>=50) 14.4 95% Gamma Adjusted UCL (use when n<50) 14.45

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 11 SD (KM) 42.25
Variance (KM) 1785 SE of Mean (KM) 3.71
k hat (KM) 0.0678 k star (KM) 0.0714
nu hat (KM) 17.77 nu star (KM) 18.7
theta hat (KM) 162.2 theta star (KM) 154.2
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 4.119 90% gamma percentile (KM) 24.1
95% gamma percentile (KM) 63.42 99% gamma percentile (KM) 205.5

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (18.70, α) 9.897 Adjusted Chi Square Value (18.70, β) 9.825
   95% Gamma Approximate KM‐UCL (use when n>=50) 20.79    95% Gamma Adjusted KM‐UCL (use when n<50) 20.94

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.917 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.29E‐06 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0853 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0902 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 10.91 Mean in Log Scale 0.971
SD in Original Scale 42.43 SD in Log Scale 1.537
   95% t UCL (assumes normality of ROS data) 17.06    95% Percentile Bootstrap UCL 17.6
   95% BCA Bootstrap UCL 21.05    95% Bootstrap t UCL 34.94
   95% H‐UCL (Log ROS) 12.43

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.16 KM Geo Mean 3.189
KM SD (logged) 1.268    95% Critical H Value (KM‐Log) 2.447
KM Standard Error of Mean (logged) 0.111 95% H‐UCL (KM ‐Log) 9.349
KM SD (logged) 1.268    95% Critical H Value (KM‐Log) 2.447
KM Standard Error of Mean (logged) 0.111

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 10.92 Mean in Log Scale 1.021
SD in Original Scale 42.43 SD in Log Scale 1.437
   95% t UCL (Assumes normality) 17.06    95% H‐Stat UCL 10.85
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 9.349

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Selenium

General Statistics
Total Number of Observations 131 Number of Distinct Observations 10
Number of Detects 8 Number of Non‐Detects 123
Number of Distinct Detects 7 Number of Distinct Non‐Detects 3
Minimum Detect 4.9 Minimum Non‐Detect 4.6
Maximum Detect 20 Maximum Non‐Detect 28
Variance Detects 25.83 Percent Non‐Detects 93.89%
Mean Detects 7.588 SD Detects 5.083
Median Detects 5.65 CV Detects 0.67
Skewness Detects 2.685 Kurtosis Detects 7.371
Mean of Logged Detects 1.906 SD of Logged Detects 0.461

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.561 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.405 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.79 KM Standard Error of Mean 0.13
KM SD 1.383    95% KM (BCA) UCL 5.042
95% KM (t) UCL 5.005 95% KM (Percentile Bootstrap) UCL 5.013
   95% KM (z) UCL 5.004    95% KM Bootstrap t UCL 5.552
90% KM Chebyshev UCL 5.18 95% KM Chebyshev UCL 5.356
97.5% KM Chebyshev UCL 5.602 99% KM Chebyshev UCL 6.083

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.361 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.719 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.354 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.295 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 4.322 k star (bias corrected MLE) 2.785
Theta hat (MLE) 1.755 Theta star (bias corrected MLE) 2.725
nu hat (MLE) 69.16 nu star (bias corrected) 44.56
Mean (detects) 7.588

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.522
Maximum 20 Median 0.01
SD 2.177 CV 4.168
k hat (MLE) 0.215 k star (bias corrected MLE) 0.215
Theta hat (MLE) 2.426 Theta star (bias corrected MLE) 2.424
nu hat (MLE) 56.41 nu star (bias corrected) 56.45
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (56.45, α) 40.18 Adjusted Chi Square Value (56.45, β) 40.03
95% Gamma Approximate UCL (use when n>=50) 0.734 95% Gamma Adjusted UCL (use when n<50) 0.737

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.79 SD (KM) 1.383
Variance (KM) 1.913 SE of Mean (KM) 0.13
k hat (KM) 12 k star (KM) 11.73
nu hat (KM) 3143 nu star (KM) 3072
theta hat (KM) 0.399 theta star (KM) 0.408
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 5.91 90% gamma percentile (KM) 6.647
95% gamma percentile (KM) 7.299 99% gamma percentile (KM) 8.628

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 2944 Adjusted Chi Square Value (N/A, β) 2943
   95% Gamma Approximate KM‐UCL (use when n>=50) 4.998    95% Gamma Adjusted KM‐UCL (use when n<50) 5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.679 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.317 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.367 Mean in Log Scale ‐0.316
SD in Original Scale 2.154 SD in Log Scale 1.114
   95% t UCL (assumes normality of ROS data) 1.679    95% Percentile Bootstrap UCL 1.7
   95% BCA Bootstrap UCL 1.793    95% Bootstrap t UCL 1.847
   95% H‐UCL (Log ROS) 1.698

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.551 KM Geo Mean 4.714
KM SD (logged) 0.142    95% Critical H Value (KM‐Log) 1.678
KM Standard Error of Mean (logged) 0.0134 95% H‐UCL (KM ‐Log) 4.862
KM SD (logged) 0.142    95% Critical H Value (KM‐Log) 1.678
KM Standard Error of Mean (logged) 0.0134

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 2.855 Mean in Log Scale 0.962
SD in Original Scale 2.008 SD in Log Scale 0.335
   95% t UCL (Assumes normality) 3.146    95% H‐Stat UCL 2.914
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 5.005 KM H‐UCL 4.862
95% KM (BCA) UCL 5.042

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Silver

General Statistics
Total Number of Observations 131 Number of Distinct Observations 6
Number of Detects 5 Number of Non‐Detects 126
Number of Distinct Detects 4 Number of Distinct Non‐Detects 3
Minimum Detect 2 Minimum Non‐Detect 1.2
Maximum Detect 2.8 Maximum Non‐Detect 4.8
Variance Detects 0.082 Percent Non‐Detects 96.18%
Mean Detects 2.42 SD Detects 0.286
Median Detects 2.4 CV Detects 0.118
Skewness Detects ‐0.332 Kurtosis Detects 1.669
Mean of Logged Detects 0.878 SD of Logged Detects 0.121

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.942 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.272 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.247 KM Standard Error of Mean 0.0235
KM SD 0.24    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 1.286 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 1.286    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 1.318 95% KM Chebyshev UCL 1.349
97.5% KM Chebyshev UCL 1.394 99% KM Chebyshev UCL 1.481

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.348 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.678 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.283 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.357 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 86.84 k star (bias corrected MLE) 34.87
Theta hat (MLE) 0.0279 Theta star (bias corrected MLE) 0.0694
nu hat (MLE) 868.4 nu star (bias corrected) 348.7
Mean (detects) 2.42

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.569
Maximum 2.8 Median 0.344
SD 0.654 CV 1.15
k hat (MLE) 0.469 k star (bias corrected MLE) 0.463
Theta hat (MLE) 1.214 Theta star (bias corrected MLE) 1.229
nu hat (MLE) 122.8 nu star (bias corrected) 121.3
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (121.28, α) 96.85 Adjusted Chi Square Value (121.28, β) 96.61
95% Gamma Approximate UCL (use when n>=50) 0.713 95% Gamma Adjusted UCL (use when n<50) 0.714

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.247 SD (KM) 0.24
Variance (KM) 0.0576 SE of Mean (KM) 0.0235
k hat (KM) 27.01 k star (KM) 26.4
nu hat (KM) 7076 nu star (KM) 6916
theta hat (KM) 0.0462 theta star (KM) 0.0472

Page 29 of 36 Geosyntec Consultants



APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 1.445 90% gamma percentile (KM) 1.566
95% gamma percentile (KM) 1.671 99% gamma percentile (KM) 1.88

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 6723 Adjusted Chi Square Value (N/A, β) 6721
   95% Gamma Approximate KM‐UCL (use when n>=50) 1.283    95% Gamma Adjusted KM‐UCL (use when n<50) 1.283

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.93 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.292 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.042 Mean in Log Scale ‐0.0472
SD in Original Scale 0.458 SD in Log Scale 0.421
   95% t UCL (assumes normality of ROS data) 1.108    95% Percentile Bootstrap UCL 1.107
   95% BCA Bootstrap UCL 1.116    95% Bootstrap t UCL 1.113
   95% H‐UCL (Log ROS) 1.113

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.209 KM Geo Mean 1.233
KM SD (logged) 0.135    95% Critical H Value (KM‐Log) 1.677
KM Standard Error of Mean (logged) 0.0133    95% H‐UCL (KM ‐Log) 1.269
KM SD (logged) 0.135    95% Critical H Value (KM‐Log) 1.677
KM Standard Error of Mean (logged) 0.0133

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.019 Mean in Log Scale ‐0.0183
SD in Original Scale 0.337 SD in Log Scale 0.256
   95% t UCL (Assumes normality) 1.068    95% H‐Stat UCL 1.055
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 1.286

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Thallium

General Statistics
Total Number of Observations 100 Number of Distinct Observations 24
Number of Detects 27 Number of Non‐Detects 73
Number of Distinct Detects 23 Number of Distinct Non‐Detects 2
Minimum Detect 3.5 Minimum Non‐Detect 3.5
Maximum Detect 43 Maximum Non‐Detect 14
Variance Detects 58.2 Percent Non‐Detects 73%
Mean Detects 8.393 SD Detects 7.629
Median Detects 6.5 CV Detects 0.909
Skewness Detects 3.935 Kurtosis Detects 17.37
Mean of Logged Detects 1.943 SD of Logged Detects 0.532

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.527 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.923 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.326 Lilliefors GOF Test
5% Lilliefors Critical Value 0.167 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.837 KM Standard Error of Mean 0.455
KM SD 4.459    95% KM (BCA) UCL 5.575
   95% KM (t) UCL 5.593    95% KM (Percentile Bootstrap) UCL 5.678
   95% KM (z) UCL 5.586    95% KM Bootstrap t UCL 6.442
90% KM Chebyshev UCL 6.202 95% KM Chebyshev UCL 6.821
97.5% KM Chebyshev UCL 7.679 99% KM Chebyshev UCL 9.365

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.816 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.752 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.223 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.17 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 2.869 k star (bias corrected MLE) 2.575
Theta hat (MLE) 2.925 Theta star (bias corrected MLE) 3.259
nu hat (MLE) 154.9 nu star (bias corrected) 139.1
Mean (detects) 8.393

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 2.287
Maximum 43 Median 0.01
SD 5.406 CV 2.364
k hat (MLE) 0.206 k star (bias corrected MLE) 0.207
Theta hat (MLE) 11.1 Theta star (bias corrected MLE) 11.07
nu hat (MLE) 41.21 nu star (bias corrected) 41.3
Adjusted Level of Significance (β) 0.0476
Approximate Chi Square Value (41.30, α) 27.57 Adjusted Chi Square Value (41.30, β) 27.41
95% Gamma Approximate UCL (use when n>=50) 3.425 95% Gamma Adjusted UCL (use when n<50) 3.446

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.837 SD (KM) 4.459
Variance (KM) 19.88 SE of Mean (KM) 0.455
k hat (KM) 1.177 k star (KM) 1.148
nu hat (KM) 235.4 nu star (KM) 229.6
theta hat (KM) 4.11 theta star (KM) 4.213
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 7.691 90% gamma percentile (KM) 10.76
95% gamma percentile (KM) 13.8 99% gamma percentile (KM) 20.8

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (229.64, α) 195.6 Adjusted Chi Square Value (229.64, β) 195.1
   95% Gamma Approximate KM‐UCL (use when n>=50) 5.68    95% Gamma Adjusted KM‐UCL (use when n<50) 5.693

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.868 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.923 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.168 Lilliefors GOF Test
5% Lilliefors Critical Value 0.167 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 3.367 Mean in Log Scale 0.659
SD in Original Scale 5.033 SD in Log Scale 1.042
   95% t UCL (assumes normality of ROS data) 4.202    95% Percentile Bootstrap UCL 4.235
   95% BCA Bootstrap UCL 4.625    95% Bootstrap t UCL 4.73
   95% H‐UCL (Log ROS) 4.229

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 1.442 KM Geo Mean 4.23
KM SD (logged) 0.411    95% Critical H Value (KM‐Log) 1.802
KM Standard Error of Mean (logged) 0.0421    95% H‐UCL (KM ‐Log) 4.957
KM SD (logged) 0.411    95% Critical H Value (KM‐Log) 1.802
KM Standard Error of Mean (logged) 0.0421

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 3.649 Mean in Log Scale 0.961
SD in Original Scale 4.923 SD in Log Scale 0.687
   95% t UCL (Assumes normality) 4.466    95% H‐Stat UCL 3.805
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 6.821

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Vanadium

General Statistics
Total Number of Observations 131 Number of Distinct Observations 33
Number of Detects 61 Number of Non‐Detects 70
Number of Distinct Detects 31 Number of Distinct Non‐Detects 2
Minimum Detect 0.88 Minimum Non‐Detect 0.7
Maximum Detect 280 Maximum Non‐Detect 0.87
Variance Detects 1275 Percent Non‐Detects 53.44%
Mean Detects 8.53 SD Detects 35.71
Median Detects 2.2 CV Detects 4.186
Skewness Detects 7.572 Kurtosis Detects 58.39
Mean of Logged Detects 1.024 SD of Logged Detects 1.035

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.204 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.434 Lilliefors GOF Test
5% Lilliefors Critical Value 0.113 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 4.346 KM Standard Error of Mean 2.156
KM SD 24.48    95% KM (BCA) UCL 9.149
   95% KM (t) UCL 7.919    95% KM (Percentile Bootstrap) UCL 8.517
   95% KM (z) UCL 7.893    95% KM Bootstrap t UCL 27.81
90% KM Chebyshev UCL 10.82 95% KM Chebyshev UCL 13.75
97.5% KM Chebyshev UCL 17.81 99% KM Chebyshev UCL 25.8

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 8.408 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.811 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.302 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.12 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.558 k star (bias corrected MLE) 0.541
Theta hat (MLE) 15.29 Theta star (bias corrected MLE) 15.76
nu hat (MLE) 68.05 nu star (bias corrected) 66.03
Mean (detects) 8.53

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 3.978
Maximum 280 Median 0.01
SD 24.63 CV 6.192
k hat (MLE) 0.216 k star (bias corrected MLE) 0.216
Theta hat (MLE) 18.41 Theta star (bias corrected MLE) 18.4
nu hat (MLE) 56.61 nu star (bias corrected) 56.65
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (56.65, α) 40.35 Adjusted Chi Square Value (56.65, β) 40.2
95% Gamma Approximate UCL (use when n>=50) 5.584 95% Gamma Adjusted UCL (use when n<50) 5.606

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 4.346 SD (KM) 24.48
Variance (KM) 599.2 SE of Mean (KM) 2.156
k hat (KM) 0.0315 k star (KM) 0.0359
nu hat (KM) 8.259 nu star (KM) 9.404
theta hat (KM) 137.9 theta star (KM) 121.1
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.14 90% gamma percentile (KM) 3.831
95% gamma percentile (KM) 19.47 99% gamma percentile (KM) 106.5

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (9.40, α) 3.573 Adjusted Chi Square Value (9.40, β) 3.533
   95% Gamma Approximate KM‐UCL (use when n>=50) 11.44    95% Gamma Adjusted KM‐UCL (use when n<50) 11.57

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.84 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 9.93E‐09 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.163 Lilliefors GOF Test
5% Lilliefors Critical Value 0.113 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 4.108 Mean in Log Scale ‐0.468
SD in Original Scale 24.61 SD in Log Scale 1.733
   95% t UCL (assumes normality of ROS data) 7.67    95% Percentile Bootstrap UCL 8.288
   95% BCA Bootstrap UCL 12.37    95% Bootstrap t UCL 25.73
   95% H‐UCL (Log ROS) 4.401

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 0.286 KM Geo Mean 1.331
KM SD (logged) 0.982    95% Critical H Value (KM‐Log) 2.177
KM Standard Error of Mean (logged) 0.0865    95% H‐UCL (KM ‐Log) 2.602
KM SD (logged) 0.982    95% Critical H Value (KM‐Log) 2.177
KM Standard Error of Mean (logged) 0.0865

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 4.195 Mean in Log Scale 0.007
SD in Original Scale 24.6 SD in Log Scale 1.186
   95% t UCL (Assumes normality) 7.755    95% H‐Stat UCL 2.602
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 13.75

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

Zinc

General Statistics
Total Number of Observations 131 Number of Distinct Observations 45
Number of Detects 60 Number of Non‐Detects 71
Number of Distinct Detects 45 Number of Distinct Non‐Detects 2
Minimum Detect 7.4 Minimum Non‐Detect 7.4
Maximum Detect 670 Maximum Non‐Detect 9.6
Variance Detects 17472 Percent Non‐Detects 54.20%
Mean Detects 80.81 SD Detects 132.2
Median Detects 26 CV Detects 1.636
Skewness Detects 2.885 Kurtosis Detects 8.645
Mean of Logged Detects 3.592 SD of Logged Detects 1.176

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.583 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.314 Lilliefors GOF Test
5% Lilliefors Critical Value 0.114 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 41.03 KM Standard Error of Mean 8.454
KM SD 95.95    95% KM (BCA) UCL 56.61
   95% KM (t) UCL 55.03    95% KM (Percentile Bootstrap) UCL 55.86
   95% KM (z) UCL 54.93    95% KM Bootstrap t UCL 60.21
90% KM Chebyshev UCL 66.39 95% KM Chebyshev UCL 77.88
97.5% KM Chebyshev UCL 93.82 99% KM Chebyshev UCL 125.1

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 3.59 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.792 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.194 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.119 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.749 k star (bias corrected MLE) 0.722
Theta hat (MLE) 107.9 Theta star (bias corrected MLE) 111.9
nu hat (MLE) 89.84 nu star (bias corrected) 86.68
Mean (detects) 80.81

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 37.02
Maximum 670 Median 0.01
SD 97.79 CV 2.642
k hat (MLE) 0.169 k star (bias corrected MLE) 0.17
Theta hat (MLE) 218.8 Theta star (bias corrected MLE) 217.2
nu hat (MLE) 44.33 nu star (bias corrected) 44.65
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (44.65, α) 30.32 Adjusted Chi Square Value (44.65, β) 30.19
95% Gamma Approximate UCL (use when n>=50) 54.51 95% Gamma Adjusted UCL (use when n<50) 54.74

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 41.03 SD (KM) 95.95
Variance (KM) 9207 SE of Mean (KM) 8.454
k hat (KM) 0.183 k star (KM) 0.184
nu hat (KM) 47.9 nu star (KM) 48.13
theta hat (KM) 224.4 theta star (KM) 223.3
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APPENDIX B‐2A
Metals in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 51.54 90% gamma percentile (KM) 123.8
95% gamma percentile (KM) 216 99% gamma percentile (KM) 473.2

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (48.13, α) 33.21 Adjusted Chi Square Value (48.13, β) 33.07
   95% Gamma Approximate KM‐UCL (use when n>=50) 59.46    95% Gamma Adjusted KM‐UCL (use when n<50) 59.71

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.913 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 2.34E‐04 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.138 Lilliefors GOF Test
5% Lilliefors Critical Value 0.114 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 38.25 Mean in Log Scale 1.803
SD in Original Scale 97.34 SD in Log Scale 2.038
   95% t UCL (assumes normality of ROS data) 52.34    95% Percentile Bootstrap UCL 52.91
   95% BCA Bootstrap UCL 56.83    95% Bootstrap t UCL 59.07
   95% H‐UCL (Log ROS) 87.48

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.731 KM Geo Mean 15.34
KM SD (logged) 1.118    95% Critical H Value (KM‐Log) 2.301
KM Standard Error of Mean (logged) 0.0985    95% H‐UCL (KM ‐Log) 35.91
KM SD (logged) 1.118    95% Critical H Value (KM‐Log) 2.301
KM Standard Error of Mean (logged) 0.0985

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 39.13 Mean in Log Scale 2.38
SD in Original Scale 97 SD in Log Scale 1.372
   95% t UCL (Assumes normality) 53.17    95% H‐Stat UCL 37.7
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 77.88

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1,1,2‐Tetrachloroethane

General Statistics
Total Number of Observations 129 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 129
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable A was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1,1‐Trichloroethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 4
Number of Detects 2 Number of Non‐Detects 126
Number of Distinct Detects 2 Number of Distinct Non‐Detects 2
Minimum Detect 1.3 Minimum Non‐Detect 0.2
Maximum Detect 18 Maximum Non‐Detect 0.25
Variance Detects 139.4 Percent Non‐Detects 98.44%
Mean Detects 9.65 SD Detects 11.81
Median Detects 9.65 CV Detects 1.224
Skewness Detects     N/A     Kurtosis Detects     N/A    
Mean of Logged Detects 1.576 SD of Logged Detects 1.858

Warning: Data set has only 2 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Not Enough Data to Perform GOF Test

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.348 KM Standard Error of Mean 0.196
KM SD 1.569    95% KM (BCA) UCL     N/A    
   95% KM (t) UCL 0.673    95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.67    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.936 95% KM Chebyshev UCL 1.203
97.5% KM Chebyshev UCL 1.573 99% KM Chebyshev UCL 2.3

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.852 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 11.32 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 3.409 nu star (bias corrected)     N/A    
Mean (detects) 9.65

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.348 SD (KM) 1.569
Variance (KM) 2.463 SE of Mean (KM) 0.196
k hat (KM) 0.0491 k star (KM) 0.0531
nu hat (KM) 12.56 nu star (KM) 13.6
theta hat (KM) 7.08E+00 theta star (KM) 6.54E+00
80% gamma percentile (KM) 0.058 90% gamma percentile (KM) 0.572
95% gamma percentile (KM) 1.887 99% gamma percentile (KM) 7.38

Gamma Kaplan‐Meier (KM) Statistics
Adjusted Level of Significance (β) 0.0481

Approximate Chi Square Value (13.60, α) 6.299 Adjusted Chi Square Value (13.60, β) 6.243
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.751    95% Gamma Adjusted KM‐UCL (use when n<50) 0.757

Lognormal GOF Test on Detected Observations Only
Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.151 Mean in Log Scale ‐23.91
SD in Original Scale 1.594 SD in Log Scale 10.03
   95% t UCL (assumes normality of ROS data) 0.385    95% Percentile Bootstrap UCL 0.432
   95% BCA Bootstrap UCL 0.703    95% Bootstrap t UCL 75.85
   95% H‐UCL (Log ROS)     N/A    

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

KM Mean (logged) ‐1.56 KM Geo Mean 0.21
KM SD (logged) 0.428    95% Critical H Value (KM‐Log) 1.785
KM Standard Error of Mean (logged) 0.0535    95% H‐UCL (KM ‐Log) 0.247
KM SD (logged) 0.428    95% Critical H Value (KM‐Log) 1.785
KM Standard Error of Mean (logged) 0.0535

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.271 Mean in Log Scale ‐2.05
SD in Original Scale 1.583 SD in Log Scale 0.493
   95% t UCL (Assumes normality) 0.503    95% H‐Stat UCL 0.157
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 1.203

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1,2,2‐Tetrachloroethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable C was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1,2‐Trichloro‐1,2,2‐trifluoroethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 3
Number of Detects 1 Number of Non‐Detects 127
Number of Distinct Detects 1 Number of Distinct Non‐Detects 2

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable D was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1,2‐Trichloroethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable E was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1‐Dichloroethane

General Statistics
Total Number of Observations 129 Number of Distinct Observations 6
Number of Detects 4 Number of Non‐Detects 125
Number of Distinct Detects 4 Number of Distinct Non‐Detects 2
Minimum Detect 0.26 Minimum Non‐Detect 0.11
Maximum Detect 52 Maximum Non‐Detect 0.25
Variance Detects 623.2 Percent Non‐Detects 96.90%
Mean Detects 14.69 SD Detects 24.96
Median Detects 3.25 CV Detects 1.699
Skewness Detects 1.957 Kurtosis Detects 3.849
Mean of Logged Detects 1.129 SD of Logged Detects 2.245

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.701 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.398 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.562 KM Standard Error of Mean 0.465
KM SD 4.569    95% KM (BCA) UCL     N/A    
   95% KM (t) UCL 1.332    95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 1.326    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 1.956 95% KM Chebyshev UCL 2.587
97.5% KM Chebyshev UCL 3.463 99% KM Chebyshev UCL 5.184

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.32 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.69 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.264 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.413 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.419 k star (bias corrected MLE) 0.271
Theta hat (MLE) 35.05 Theta star (bias corrected MLE) 54.12
nu hat (MLE) 3.353 nu star (bias corrected) 2.172
Mean (detects) 14.69

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.465
Maximum 52 Median 0.01
SD 4.597 CV 9.882
k hat (MLE) 0.201 k star (bias corrected MLE) 0.201
Theta hat (MLE) 2.316 Theta star (bias corrected MLE) 2.311
nu hat (MLE) 51.81 nu star (bias corrected) 51.94
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (51.94, α) 36.39 Adjusted Chi Square Value (51.94, β) 36.24
95% Gamma Approximate UCL (use when n>=50) 0.664 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.562 SD (KM) 4.569
Variance (KM) 20.88 SE of Mean (KM) 0.465
k hat (KM) 0.0151 k star (KM) 0.0199
nu hat (KM) 3.904 nu star (KM) 5.146
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 37.15 theta star (KM) 28.18
80% gamma percentile (KM) 2.23E‐04 90% gamma percentile (KM) 0.082
95% gamma percentile (KM) 1.285 99% gamma percentile (KM) 15.71

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.15, α) 1.22 Adjusted Chi Square Value (5.15, β) 1.199
95% Gamma Approximate KM‐UCL (use when n>=50) 2.37 95% Gamma Adjusted KM‐UCL (use when n<50) 2.412

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.993 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.158 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.456 Mean in Log Scale ‐19.99
SD in Original Scale 4.598 SD in Log Scale 9.279
   95% t UCL (assumes normality of ROS data) 1.127    95% Percentile Bootstrap UCL 1.253
   95% BCA Bootstrap UCL 2.077    95% Bootstrap t UCL 18.37
   95% H‐UCL (Log ROS) 4.71E+14

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.104 KM Geo Mean 0.122
KM SD (logged) 0.672    95% Critical H Value (KM‐Log) 1.931
KM Standard Error of Mean (logged) 0.0683    95% H‐UCL (KM ‐Log) 0.171
KM SD (logged) 0.672    95% Critical H Value (KM‐Log) 1.931
KM Standard Error of Mean (logged) 0.0683

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.568 Mean in Log Scale ‐2.082
SD in Original Scale 4.587 SD in Log Scale 0.724
   95% t UCL (Assumes normality) 1.237    95% H‐Stat UCL 0.184
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 2.37

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 8 of 95 Geosyntec Consultants



APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1‐Dichloroethene

General Statistics
Total Number of Observations 130 Number of Distinct Observations 3
Number of Detects 1 Number of Non‐Detects 129
Number of Distinct Detects 1 Number of Distinct Non‐Detects 2

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable G was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,1‐Dichloropropene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 129
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable H was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2,3‐Trichlorobenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 3
Number of Detects 1 Number of Non‐Detects 12700.00%
Number of Distinct Detects 1 Number of Distinct Non‐Detects 2

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable I was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2,3‐Trichloropropane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable J was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2,4‐Trichlorobenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable K was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2,4‐Trimethylbenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 9
Number of Detects 8 Number of Non‐Detects 120
Number of Distinct Detects 8 Number of Distinct Non‐Detects 2
Minimum Detect 0.25 Minimum Non‐Detect 0.2
Maximum Detect 4.9 Maximum Non‐Detect 0.25
Variance Detects 3.337 Percent Non‐Detects 93.75%
Mean Detects 1.616 SD Detects 1.827
Median Detects 0.74 CV Detects 1.13
Skewness Detects 1.264 Kurtosis Detects 0.00617
Mean of Logged Detects ‐0.113 SD of Logged Detects 1.175

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.77 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.292 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.289 KM Standard Error of Mean 0.0518
KM SD 0.548    95% KM (BCA) UCL 0.392
   95% KM (t) UCL 0.374    95% KM (Percentile Bootstrap) UCL 0.376
   95% KM (z) UCL 0.374    95% KM Bootstrap t UCL 0.577
90% KM Chebyshev UCL 0.444 95% KM Chebyshev UCL 0.514
97.5% KM Chebyshev UCL 0.612 99% KM Chebyshev UCL 0.803

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.522 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.736 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.219 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.302 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.976 k star (bias corrected MLE) 0.693
Theta hat (MLE) 1.657 Theta star (bias corrected MLE) 2.332
nu hat (MLE) 15.61 nu star (bias corrected) 11.09
Mean (detects) 1.616

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.11
Maximum 4.9 Median 0.01
SD 0.58 CV 5.253
k hat (MLE) 0.322 k star (bias corrected MLE) 0.319
Theta hat (MLE) 0.343 Theta star (bias corrected MLE) 0.346
nu hat (MLE) 82.31 nu star (bias corrected) 81.71
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (81.71, α) 61.88 Adjusted Chi Square Value (81.71, β) 61.68
95% Gamma Approximate UCL (use when n>=50) 0.146 95% Gamma Adjusted UCL (use when n<50) 0.146

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.289 SD (KM) 0.548
Variance (KM) 0.3 SE of Mean (KM) 0.0518
k hat (KM) 0.277 k star (KM) 0.276
nu hat (KM) 71.03 nu star (KM) 70.7
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 1.04 theta star (KM) 1.045
80% gamma percentile (KM) 0.433 90% gamma percentile (KM) 0.859
95% gamma percentile (KM) 1.355 99% gamma percentile (KM) 2.658

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (70.70, α) 52.34 Adjusted Chi Square Value (70.70, β) 52.16
95% Gamma Approximate KM‐UCL (use when n>=50) 0.39 95% Gamma Adjusted KM‐UCL (use when n<50) 0.391

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.894 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.191 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.109 Mean in Log Scale ‐7.6
SD in Original Scale 0.581 SD in Log Scale 3.76
   95% t UCL (assumes normality of ROS data) 0.194    95% Percentile Bootstrap UCL 0.199
   95% BCA Bootstrap UCL 0.241    95% Bootstrap t UCL 0.399
   95% H‐UCL (Log ROS) 3.691

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.516 KM Geo Mean 0.22
KM SD (logged) 0.455    95% Critical H Value (KM‐Log) 1.799
KM Standard Error of Mean (logged) 0.043    95% H‐UCL (KM ‐Log) 0.262
KM SD (logged) 0.455    95% Critical H Value (KM‐Log) 1.799
KM Standard Error of Mean (logged) 0.043

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.215 Mean in Log Scale ‐1.984
SD in Original Scale 0.562 SD in Log Scale 0.563
   95% t UCL (Assumes normality) 0.297    95% H‐Stat UCL 0.177
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 0.39

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2‐Dibromo‐3‐chloropropane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable M was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2‐Dibromoethane

General Statistics
Total Number of Observations 129 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 129
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable N was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2‐Dichlorobenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 1 Number of Non‐Detects 127
Number of Distinct Detects 1 Number of Distinct Non‐Detects 2

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable O was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2‐Dichloroethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable P was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,2‐Dichloropropane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Q was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,3,5‐Trimethylbenzene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 6
Number of Detects 4 Number of Non‐Detects 125
Number of Distinct Detects 4 Number of Distinct Non‐Detects 2
Minimum Detect 0.44 Minimum Non‐Detect 0.17
Maximum Detect 1.2 Maximum Non‐Detect 0.25
Variance Detects 0.104 Percent Non‐Detects 96.90%
Mean Detects 0.875 SD Detects 0.322
Median Detects 0.93 CV Detects 0.368
Skewness Detects ‐0.921 Kurtosis Detects 1.17
Mean of Logged Detects ‐0.197 SD of Logged Detects 0.437

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.959 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.231 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.192 KM Standard Error of Mean 0.0134
KM SD 0.132    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.214 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.214    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.232 95% KM Chebyshev UCL 0.25
97.5% KM Chebyshev UCL 0.275 99% KM Chebyshev UCL 0.325

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.349 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.658 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.278 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.395 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 7.995 k star (bias corrected MLE) 2.165
Theta hat (MLE) 0.109 Theta star (bias corrected MLE) 0.404
nu hat (MLE) 63.96 nu star (bias corrected) 17.32
Mean (detects) 0.875

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0421
Maximum 1.2 Median 0.01
SD 0.161 CV 3.835
k hat (MLE) 0.519 k star (bias corrected MLE) 0.512
Theta hat (MLE) 0.0811 Theta star (bias corrected MLE) 0.0822
nu hat (MLE) 133.8 nu star (bias corrected) 132
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (132.04, α) 106.5 Adjusted Chi Square Value (132.04, β) 106.2
95% Gamma Approximate UCL (use when n>=50) 0.0521 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.192 SD (KM) 0.132
Variance (KM) 0.0173 SE of Mean (KM) 0.0134
k hat (KM) 2.123 k star (KM) 2.078
nu hat (KM) 547.6 nu star (KM) 536.2
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 0.0904 theta star (KM) 0.0923
80% gamma percentile (KM) 0.286 90% gamma percentile (KM) 0.37
95% gamma percentile (KM) 0.45 99% gamma percentile (KM) 0.626

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (536.22, α) 483.5 Adjusted Chi Square Value (536.22, β) 483
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.213    95% Gamma Adjusted KM‐UCL (use when n<50) 0.213

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.89 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.292 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0753 Mean in Log Scale ‐3.79
SD in Original Scale 0.167 SD in Log Scale 1.579
   95% t UCL (assumes normality of ROS data) 0.0997    95% Percentile Bootstrap UCL 0.101
   95% BCA Bootstrap UCL 0.108    95% Bootstrap t UCL 0.112
   95% H‐UCL (Log ROS) 0.116

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.723 KM Geo Mean 0.179
KM SD (logged) 0.281    95% Critical H Value (KM‐Log) 1.721
KM Standard Error of Mean (logged) 0.0286    95% H‐UCL (KM ‐Log) 0.194
KM SD (logged) 0.281    95% Critical H Value (KM‐Log) 1.721
KM Standard Error of Mean (logged) 0.0286

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.143 Mean in Log Scale ‐2.069
SD in Original Scale 0.141 SD in Log Scale 0.366
   95% t UCL (Assumes normality) 0.164    95% H‐Stat UCL 0.143
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.214

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,3‐Dichlorobenzene

General Statistics
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable S was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,3‐Dichloropropane

General Statistics
Total Number of Observations 129 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 129
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable T was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

1,4‐Dichlorobenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable U was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

2,2‐Dichloropropane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable V was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

2‐Butanone

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable W was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

2‐Chlorotoluene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable X was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

2‐Hexanone

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Y was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

4‐Chlorotoluene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 200.00%

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Z was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

4‐Isopropyltoluene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 7
Number of Detects 5 Number of Non‐Detects 123
Number of Distinct Detects 5 Number of Distinct Non‐Detects 2
Minimum Detect 0.26 Minimum Non‐Detect 0.2
Maximum Detect 4.5 Maximum Non‐Detect 0.25
Variance Detects 3.477 Percent Non‐Detects 96.09%
Mean Detects 1.166 SD Detects 1.865
Median Detects 0.38 CV Detects 1.599
Skewness Detects 2.23 Kurtosis Detects 4.98
Mean of Logged Detects ‐0.593 SD of Logged Detects 1.186

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.582 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.459 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.238 KM Standard Error of Mean 0.0375
KM SD 0.379    95% KM (BCA) UCL 0.305
   95% KM (t) UCL 0.3    95% KM (Percentile Bootstrap) UCL 0.305
   95% KM (z) UCL 0.299    95% KM Bootstrap t UCL 0.8
90% KM Chebyshev UCL 0.35 95% KM Chebyshev UCL 0.401
97.5% KM Chebyshev UCL 0.472 99% KM Chebyshev UCL 0.61

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.05 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.697 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.46 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.366 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.796 k star (bias corrected MLE) 0.452
Theta hat (MLE) 1.466 Theta star (bias corrected MLE) 2.582
nu hat (MLE) 7.956 nu star (bias corrected) 4.516
Mean (detects) 1.166

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0552
Maximum 4.5 Median 0.01
SD 0.4 CV 7.254
k hat (MLE) 0.421 k star (bias corrected MLE) 0.416
Theta hat (MLE) 0.131 Theta star (bias corrected MLE) 0.133
nu hat (MLE) 107.7 nu star (bias corrected) 106.5
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (106.55, α) 83.73 Adjusted Chi Square Value (106.55, β) 83.5
95% Gamma Approximate UCL (use when n>=50) 0.0702 95% Gamma Adjusted UCL (use when n<50) 0.0704

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.238 SD (KM) 0.379
Variance (KM) 0.144 SE of Mean (KM) 0.0375
k hat (KM) 0.393 k star (KM) 0.389
nu hat (KM) 100.7 nu star (KM) 99.67
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 0.604 theta star (KM) 0.611
80% gamma percentile (KM) 0.382 90% gamma percentile (KM) 0.675
95% gamma percentile (KM) 0.997 99% gamma percentile (KM) 1.81

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (99.67, α) 77.64 Adjusted Chi Square Value (99.67, β) 7742.00%
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.305    95% Gamma Adjusted KM‐UCL (use when n<50) 0.306

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.691 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.407 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0487 Mean in Log Scale ‐9.503
SD in Original Scale 0.401 SD in Log Scale 4.076
   95% t UCL (assumes normality of ROS data) 0.107    95% Percentile Bootstrap UCL 0.116
   95% BCA Bootstrap UCL 0.156    95% Bootstrap t UCL 0.452
   95% H‐UCL (Log ROS) 2.592

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.57 KM Geo Mean 0.208
KM SD (logged) 0.288    95% Critical H Value (KM‐Log) 1.723
KM Standard Error of Mean (logged) 0.0284    95% H‐UCL (KM ‐Log) 0.227
KM SD (logged) 0.288    95% Critical H Value (KM‐Log) 1.723
KM Standard Error of Mean (logged) 0.0284

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.163 Mean in Log Scale ‐2.049
SD in Original Scale 0.388 SD in Log Scale 0.37
   95% t UCL (Assumes normality) 0.219    95% H‐Stat UCL 0.146
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 0.401

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

4‐Methyl‐2‐pentanone

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable B was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Acetone

General Statistics
Total Number of Observations 130 Number of Distinct Observations 6
Number of Detects 19 Number of Non‐Detects 111
Number of Distinct Detects 6 Number of Distinct Non‐Detects 2
Minimum Detect 10 Minimum Non‐Detect 10
Maximum Detect 24 Maximum Non‐Detect 20
Variance Detects 13.61 Percent Non‐Detects 85.38%
Mean Detects 19.05 SD Detects 3.689
Median Detects 20 CV Detects 0.194
Skewness Detects ‐1.598 Kurtosis Detects 2.682
Mean of Logged Detects 2.924 SD of Logged Detects 0.239

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.712 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.391 Lilliefors GOF Test
5% Lilliefors Critical Value 0.197 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 11.34 KM Standard Error of Mean 0.316
KM SD 3.49    95% KM (BCA) UCL 11.85
95% KM (t) UCL 11.86 95% KM (Percentile Bootstrap) UCL 11.83
   95% KM (z) UCL 11.86    95% KM Bootstrap t UCL 11.96
90% KM Chebyshev UCL 12.29 95% KM Chebyshev UCL 12.72
97.5% KM Chebyshev UCL 13.31 99% KM Chebyshev UCL 14.48

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 3.04 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.74 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.407 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.198 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 21.57 k star (bias corrected MLE) 18.2
Theta hat (MLE) 0.883 Theta star (bias corrected MLE) 1.047
nu hat (MLE) 819.5 nu star (bias corrected) 691.5
Mean (detects) 19.05

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 10.02
Maximum 24 Median 9.611
SD 5.399 CV 0.539
k hat (MLE) 2.074 k star (bias corrected MLE) 2.032
Theta hat (MLE) 4.831 Theta star (bias corrected MLE) 4.932
nu hat (MLE) 539.3 nu star (bias corrected) 528.2
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (528.22, α) 475.9 Adjusted Chi Square Value (528.22, β) 475.4
95% Gamma Approximate UCL (use when n>=50) 11.12 95% Gamma Adjusted UCL (use when n<50) 11.13

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 11.34 SD (KM) 3.49
Variance (KM) 12.18 SE of Mean (KM) 0.316
k hat (KM) 10.56 k star (KM) 10.32
nu hat (KM) 2745 nu star (KM) 2683
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 1.074 theta star (KM) 1.099
80% gamma percentile (KM) 14.15 90% gamma percentile (KM) 16.03
95% gamma percentile (KM) 17.7 99% gamma percentile (KM) 21.12

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 2564 Adjusted Chi Square Value (N/A, β) 2562
   95% Gamma Approximate KM‐UCL (use when n>=50) 11.87    95% Gamma Adjusted KM‐UCL (use when n<50) 11.87

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.643 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.408 Lilliefors GOF Test
5% Lilliefors Critical Value 0.197 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 10.77 Mean in Log Scale 2.296
SD in Original Scale 4.498 SD in Log Scale 0.4
   95% t UCL (assumes normality of ROS data) 1.14E+01    95% Percentile Bootstrap UCL 1.14E+01
   95% BCA Bootstrap UCL 11.44    95% Bootstrap t UCL 11.44
   95% H‐UCL (Log ROS) 11.46

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 2.395 KM Geo Mean 10.96
KM SD (logged) 0.238    95% Critical H Value (KM‐Log) 1.706
KM Standard Error of Mean (logged) 0.0215 95% H‐UCL (KM ‐Log) 11.69
KM SD (logged) 0.238    95% Critical H Value (KM‐Log) 1.706
KM Standard Error of Mean (logged) 0.0215

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 7.669 Mean in Log Scale 1.887
SD in Original Scale 5.187 SD in Log Scale 0.494
   95% t UCL (Assumes normality) 8.423    95% H‐Stat UCL 8.072
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 11.86 KM H‐UCL 11.69
95% KM (BCA) UCL 11.85

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Benzene

General Statistics
Total Number of Observations 130 Number of Distinct Observations 11
Number of Detects 12 Number of Non‐Detects 118
Number of Distinct Detects 10 Number of Distinct Non‐Detects 1
Minimum Detect 0.29 Minimum Non‐Detect 0.25
Maximum Detect 14 Maximum Non‐Detect 0.25
Variance Detects 15.8 Percent Non‐Detects 90.77%
Mean Detects 3.653 SD Detects 3.974
Median Detects 2.6 CV Detects 1.088
Skewness Detects 1.735 Kurtosis Detects 3.605
Mean of Logged Detects 0.641 SD of Logged Detects 1.324

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.806 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.206 Lilliefors GOF Test
5% Lilliefors Critical Value 0.243 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Approximate Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.564 KM Standard Error of Mean 0.139
KM SD 1.519    95% KM (BCA) UCL 0.788
95% KM (t) UCL 0.795 95% KM (Percentile Bootstrap) UCL 0.812
   95% KM (z) UCL 0.793    95% KM Bootstrap t UCL 0.987
90% KM Chebyshev UCL 0.981 95% KM Chebyshev UCL 117.10%
97.5% KM Chebyshev UCL 1.433 99% KM Chebyshev UCL 1.948

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.371 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.76 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.144 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.253 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.894 k star (bias corrected MLE) 0.726
Theta hat (MLE) 4.085 Theta star (bias corrected MLE) 5.03
nu hat (MLE) 21.46 nu star (bias corrected) 17.43
Mean (detects) 3.653

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.346
Maximum 14 Median 0.01
SD 1.571 CV 4.537
k hat (MLE) 0.235 k star (bias corrected MLE) 0.234
Theta hat (MLE) 1.476 Theta star (bias corrected MLE) 1.478
nu hat (MLE) 60.97 nu star (bias corrected) 60.9
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (60.90, α) 43.95 Adjusted Chi Square Value (60.90, β) 43.79
95% Gamma Approximate UCL (use when n>=50) 0.48 95% Gamma Adjusted UCL (use when n<50) 0.481

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.564 SD (KM) 1.519
Variance (KM) 2.307 SE of Mean (KM) 0.139
k hat (KM) 0.138 k star (KM) 0.14
nu hat (KM) 35.87 nu star (KM) 36.37
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 4.089 theta star (KM) 4.032
80% gamma percentile (KM) 0.578 90% gamma percentile (KM) 1.654
95% gamma percentile (KM) 3.15E+00 99% gamma percentile (KM) 7.54E+00

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (36.37, α) 23.57 Adjusted Chi Square Value (36.37, β) 23.45
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.871    95% Gamma Adjusted KM‐UCL (use when n<50) 0.875

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.916 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.193 Lilliefors GOF Test
5% Lilliefors Critical Value 0.243 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.36 Mean in Log Scale ‐5.84
SD in Original Scale 1.569 SD in Log Scale 3.606
   95% t UCL (assumes normality of ROS data) 0.587    95% Percentile Bootstrap UCL 0.601
   95% BCA Bootstrap UCL 0.694    95% Bootstrap t UCL 0.783
   95% H‐UCL (Log ROS) 10.46

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.199 KM Geo Mean 0.301
KM SD (logged) 0.702    95% Critical H Value (KM‐Log) 1.952
KM Standard Error of Mean (logged) 0.0643    95% H‐UCL (KM ‐Log) 0.435
KM SD (logged) 0.702    95% Critical H Value (KM‐Log) 1.952
KM Standard Error of Mean (logged) 0.0643

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.451 Mean in Log Scale ‐1.828
SD in Original Scale 1.548 SD in Log Scale 0.88
   95% t UCL (Assumes normality) 0.676    95% H‐Stat UCL 0.278
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.795

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Bromobenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable E was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Bromochloromethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 1
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 100.00%

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable F was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Bromodichloromethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable G was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Bromoform

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable H was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Bromomethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable I was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Carbon disulfide

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable J was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Carbon tetrachloride

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable K was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Chlorobenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable L was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Chloroethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 5
Number of Detects 3 Number of Non‐Detects 125
Number of Distinct Detects 3 Number of Distinct Non‐Detects 2
Minimum Detect 4.5 Minimum Non‐Detect 0.17
Maximum Detect 77 Maximum Non‐Detect 0.4
Variance Detects 1629 Percent Non‐Detects 97.66%
Mean Detects 30.5 SD Detects 40.36
Median Detects 10 CV Detects 1.323
Skewness Detects 1.696 Kurtosis Detects     N/A    
Mean of Logged Detects 2.717 SD of Logged Detects 1.464

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.807 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.361 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.881 KM Standard Error of Mean 0.738
KM SD 6.82    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 2.104 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 2.095    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 3.096 95% KM Chebyshev UCL 4.099
97.5% KM Chebyshev UCL 5.491 99% KM Chebyshev UCL 8.227

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.841 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 36.26 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 5.047 nu star (bias corrected)     N/A    
Mean (detects) 30.5

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.725
Maximum 77 Median 0.01
SD 6.863 CV 9.472
k hat (MLE) 0.182 k star (bias corrected MLE) 0.183
Theta hat (MLE) 3.989 Theta star (bias corrected MLE) 3.968
nu hat (MLE) 46.51 nu star (bias corrected) 46.75
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (46.75, α) 32.06 Adjusted Chi Square Value (46.75, β) 31.92
95% Gamma Approximate UCL (use when n>=50) 1.057 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.881 SD (KM) 6.82
Variance (KM) 46.51 SE of Mean (KM) 0.738
k hat (KM) 0.0167 k star (KM) 0.0215
nu hat (KM) 4.271 nu star (KM) 5.504
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 52.8 theta star (KM) 40.97
80% gamma percentile (KM) 7.27E‐04 90% gamma percentile (KM) 0.175
95% gamma percentile (KM) 2.273 99% gamma percentile (KM) 24.38

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.50, α) 1.392 Adjusted Chi Square Value (5.50, β) 1.369
   95% Gamma Approximate KM‐UCL (use when n>=50) 3.483    95% Gamma Adjusted KM‐UCL (use when n<50) 3.542

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.94 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.278 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.726 Mean in Log Scale ‐13.27
SD in Original Scale 6.863 SD in Log Scale 6.71
   95% t UCL (assumes normality of ROS data) 1.731    95% Percentile Bootstrap UCL 1.928
   95% BCA Bootstrap UCL 3.091    95% Bootstrap t UCL 12.49
   95% H‐UCL (Log ROS) 2.99E+06

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.667 KM Geo Mean 0.189
KM SD (logged) 0.703    95% Critical H Value (KM‐Log) 1.952
KM Standard Error of Mean (logged) 0.0761    95% H‐UCL (KM ‐Log) 0.273
KM SD (logged) 0.703    95% Critical H Value (KM‐Log) 1.952
KM Standard Error of Mean (logged) 0.0761

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.896 Mean in Log Scale ‐1.615
SD in Original Scale 6.845 SD in Log Scale 0.754
   95% t UCL (Assumes normality) 1.898    95% H‐Stat UCL 0.302
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 2.104

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Chloroform

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable N was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Chloromethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable O was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

cis‐1,2‐Dichloroethene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 10
Number of Detects 8 Number of Non‐Detects 121
Number of Distinct Detects 8 Number of Distinct Non‐Detects 2
Minimum Detect 0.33 Minimum Non‐Detect 0.076
Maximum Detect 45 Maximum Non‐Detect 0.25
Variance Detects 241.6 Percent Non‐Detects 93.80%
Mean Detects 6.631 SD Detects 15.54
Median Detects 0.63 CV Detects 2.344
Skewness Detects 2.799 Kurtosis Detects 7.871
Mean of Logged Detects 0.25 SD of Logged Detects 1.665

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.475 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.452 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.483 KM Standard Error of Mean 0.372
KM SD 3.951    95% KM (BCA) UCL 1.191
   95% KM (t) UCL 1.099    95% KM (Percentile Bootstrap) UCL 1.175
   95% KM (z) UCL 1.094    95% KM Bootstrap t UCL 8.141
90% KM Chebyshev UCL 1.598 95% KM Chebyshev UCL 2.104
97.5% KM Chebyshev UCL 2.805 99% KM Chebyshev UCL 4.183

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.232 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.78 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.311 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.313 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data follow Appr. Gamma Distribution at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.401 k star (bias corrected MLE) 0.334
Theta hat (MLE) 16.55 Theta star (bias corrected MLE) 19.87
nu hat (MLE) 6.412 nu star (bias corrected) 5.341
Mean (detects) 6.631

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.421
Maximum 45 Median 0.01
SD 3.973 CV 9.446
k hat (MLE) 0.212 k star (bias corrected MLE) 0.212
Theta hat (MLE) 1.983 Theta star (bias corrected MLE) 1.981
nu hat (MLE) 54.72 nu star (bias corrected) 54.78
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (54.78, α) 38.77 Adjusted Chi Square Value (54.78, β) 38.62
95% Gamma Approximate UCL (use when n>=50) 0.594 95% Gamma Adjusted UCL (use when n<50) 0.597

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.483 SD (KM) 3.951
Variance (KM) 15.61 SE of Mean (KM) 0.372
k hat (KM) 0.0149 k star (KM) 0.0197
nu hat (KM) 3.848 nu star (KM) 5.092
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 32.35 theta star (KM) 24.45
80% gamma percentile (KM) 1.71E‐04 90% gamma percentile (KM) 0.0672
95% gamma percentile (KM) 1.083 99% gamma percentile (KM) 13.5

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (5.09, α) 1.195 Adjusted Chi Square Value (5.09, β) 1.174
95% Gamma Approximate KM‐UCL (use when n>=50) 2.056 95% Gamma Adjusted KM‐UCL (use when n<50) 2.093

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.812 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.818 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.267 Lilliefors GOF Test
5% Lilliefors Critical Value 0.283 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.415 Mean in Log Scale ‐10.3
SD in Original Scale 3.974 SD in Log Scale 5.291
   95% t UCL (assumes normality of ROS data) 0.994    95% Percentile Bootstrap UCL 1.108
   95% BCA Bootstrap UCL 1.513    95% Bootstrap t UCL 12.05
   95% H‐UCL (Log ROS) 1393

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.402 KM Geo Mean 0.0906
KM SD (logged) 0.784    95% Critical H Value (KM‐Log) 2.012
KM Standard Error of Mean (logged) 0.0738    95% H‐UCL (KM ‐Log) 0.142
KM SD (logged) 0.784    95% Critical H Value (KM‐Log) 2.012
KM Standard Error of Mean (logged) 0.0738

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.518 Mean in Log Scale ‐2.083
SD in Original Scale 3.963 SD in Log Scale 0.817
   95% t UCL (Assumes normality) 1.096    95% H‐Stat UCL 0.202
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 2.056

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

cis‐1,3‐Dichloropropene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable Q was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Dibromochloromethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable R was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Dibromomethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable S was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Dichlorodifluoromethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable T was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Ethylbenzene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 8
Number of Detects 6 Number of Non‐Detects 123
Number of Distinct Detects 6 Number of Distinct Non‐Detects 2
Minimum Detect 0.27 Minimum Non‐Detect 0.13
Maximum Detect 7.3 Maximum Non‐Detect 0.25
Variance Detects 8.964 Percent Non‐Detects 95.35%
Mean Detects 2.538 SD Detects 2.994
Median Detects 0.92 CV Detects 1.18
Skewness Detects 1.122 Kurtosis Detects ‐0.762
Mean of Logged Detects 0.248 SD of Logged Detects 1.312

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.775 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.351 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.242 KM Standard Error of Mean 0.075
KM SD 0.778    95% KM (BCA) UCL 0.374
   95% KM (t) UCL 0.366    95% KM (Percentile Bootstrap) UCL 0.367
   95% KM (z) UCL 0.365    95% KM Bootstrap t UCL 0.719
90% KM Chebyshev UCL 0.467 95% KM Chebyshev UCL 0.569
97.5% KM Chebyshev UCL 0.71 99% KM Chebyshev UCL 0.988

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.49 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.718 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.285 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.342 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.86 k star (bias corrected MLE) 0.541
Theta hat (MLE) 2.95E+00 Theta star (bias corrected MLE) 4.69E+00
nu hat (MLE) 10.32 nu star (bias corrected) 6.493
Mean (detects) 2.538

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.128
Maximum 7.3 Median 0.01
SD 0.797 CV 6.25
k hat (MLE) 0.298 k star (bias corrected MLE) 0.296
Theta hat (MLE) 0.429 Theta star (bias corrected MLE) 0.431
nu hat (MLE) 76.77 nu star (bias corrected) 76.32
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (76.32, α) 57.19 Adjusted Chi Square Value (76.32, β) 57.01
95% Gamma Approximate UCL (use when n>=50) 0.17 95% Gamma Adjusted UCL (use when n<50) 0.171

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.242 SD (KM) 0.778
Variance (KM) 0.605 SE of Mean (KM) 0.075
k hat (KM) 0.0969 k star (KM) 0.0998
nu hat (KM) 24.99 nu star (KM) 25.74
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 2.499 theta star (KM) 2.426
80% gamma percentile (KM) 0.167 90% gamma percentile (KM) 0.644
95% gamma percentile (KM) 1.405 99% gamma percentile (KM) 3.849

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (25.74, α) 15.18 Adjusted Chi Square Value (25.74, β) 15.09
95% Gamma Approximate KM‐UCL (use when n>=50) 0.41 95% Gamma Adjusted KM‐UCL (use when n<50) 0.413
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.915 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.213 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.123 Mean in Log Scale ‐944.90%
SD in Original Scale 0.798 SD in Log Scale 4.584
   95% t UCL (assumes normality of ROS data) 0.24    95% Percentile Bootstrap UCL 0.246
   95% BCA Bootstrap UCL 0.312    95% Bootstrap t UCL 0.854
   95% H‐UCL (Log ROS) 42.09

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.934 KM Geo Mean 0.145
KM SD (logged) 0.547    95% Critical H Value (KM‐Log) 1.851
KM Standard Error of Mean (logged) 0.0527    95% H‐UCL (KM ‐Log) 0.184
KM SD (logged) 0.547    95% Critical H Value (KM‐Log) 1.851
KM Standard Error of Mean (logged) 0.0527

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.23 Mean in Log Scale ‐2.052
SD in Original Scale 0.783 SD in Log Scale 0.611
   95% t UCL (Assumes normality) 0.344    95% H‐Stat UCL 0.171
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 0.41

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Hexachlorobutadiene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable V was not processed!

Page 60 of 95 Geosyntec Consultants



APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Isopropylbenzene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 11
Number of Detects 10 Number of Non‐Detects 119
Number of Distinct Detects 10 Number of Distinct Non‐Detects 2
Minimum Detect 0.25 Minimum Non‐Detect 0.2
Maximum Detect 1.6 Maximum Non‐Detect 0.25
Variance Detects 0.179 Percent Non‐Detects 92.25%
Mean Detects 0.834 SD Detects 0.423
Median Detects 0.75 CV Detects 0.507
Skewness Detects 0.637 Kurtosis Detects ‐0.3
Mean of Logged Detects ‐0.308 SD of Logged Detects 0.551

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.943 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.185 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.249 KM Standard Error of Mean 0.0188
KM SD 0.203    95% KM (BCA) UCL 0.283
95% KM (t) UCL 0.28 95% KM (Percentile Bootstrap) UCL 0.28
   95% KM (z) UCL 0.28    95% KM Bootstrap t UCL 0.29
90% KM Chebyshev UCL 0.306 95% KM Chebyshev UCL 0.331
97.5% KM Chebyshev UCL 0.367 99% KM Chebyshev UCL 0.437

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.21 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.729 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.146 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.268 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 4.119 k star (bias corrected MLE) 2.95
Theta hat (MLE) 0.202 Theta star (bias corrected MLE) 0.283
nu hat (MLE) 82.39 nu star (bias corrected) 59
Mean (detects) 0.834

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0787
Maximum 1.6 Median 0.01
SD 0.248 CV 3.157
k hat (MLE) 0.401 k star (bias corrected MLE) 0.397
Theta hat (MLE) 0.196 Theta star (bias corrected MLE) 0.198
nu hat (MLE) 103.6 nu star (bias corrected) 102.5
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (102.50, α) 80.14 Adjusted Chi Square Value (102.50, β) 79.92
95% Gamma Approximate UCL (use when n>=50) 0.101 95% Gamma Adjusted UCL (use when n<50) 0.101

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.249 SD (KM) 0.203
Variance (KM) 0.0412 SE of Mean (KM) 0.0188
k hat (KM) 1.506 k star (KM) 1.476
nu hat (KM) 388.5 nu star (KM) 380.8
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 0.165 theta star (KM) 0.169
80% gamma percentile (KM) 0.386 90% gamma percentile (KM) 0.521
95% gamma percentile (KM) 0.653 99% gamma percentile (KM) 0.949

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (380.75, α) 336.5 Adjusted Chi Square Value (380.75, β) 336.1
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.282    95% Gamma Adjusted KM‐UCL (use when n<50) 0.282

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.963 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.12 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.122 Mean in Log Scale ‐3.275
SD in Original Scale 0.246 SD in Log Scale 1.566
   95% t UCL (assumes normality of ROS data) 0.158    95% Percentile Bootstrap UCL 0.159
   95% BCA Bootstrap UCL 0.163    95% Bootstrap t UCL 0.171
   95% H‐UCL (Log ROS) 0.189

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.509 KM Geo Mean 0.221
KM SD (logged) 0.377    95% Critical H Value (KM‐Log) 1.761
KM Standard Error of Mean (logged) 0.035    95% H‐UCL (KM ‐Log) 0.252
KM SD (logged) 0.377    95% Critical H Value (KM‐Log) 1.761
KM Standard Error of Mean (logged) 0.035

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.177 Mean in Log Scale ‐1.968
SD in Original Scale 0.222 SD in Log Scale 0.51
   95% t UCL (Assumes normality) 0.209    95% H‐Stat UCL 0.173
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.28

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Methylene Chloride

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable X was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Methyl‐tert‐butyl ether (MTBE)

General Statistics
Total Number of Observations 130 Number of Distinct Observations 41
Number of Detects 49 Number of Non‐Detects 81
Number of Distinct Detects 39 Number of Distinct Non‐Detects 2
Minimum Detect 0.3 Minimum Non‐Detect 0.11
Maximum Detect 11 Maximum Non‐Detect 0.25
Variance Detects 6.123 Percent Non‐Detects 62.31%
Mean Detects 3.15 SD Detects 2.474
Median Detects 2.4 CV Detects 0.786
Skewness Detects 0.991 Kurtosis Detects 0.606
Mean of Logged Detects 0.781 SD of Logged Detects 0.945

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.899 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.947 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.148 Lilliefors GOF Test
5% Lilliefors Critical Value 0.126 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1.256 KM Standard Error of Mean 0.187
KM SD 2.105    95% KM (BCA) UCL 1.565
   95% KM (t) UCL 1.565    95% KM (Percentile Bootstrap) UCL 1.592
   95% KM (z) UCL 1.562    95% KM Bootstrap t UCL 1.616
90% KM Chebyshev UCL 1.815 95% KM Chebyshev UCL 2.069
97.5% KM Chebyshev UCL 2.421 99% KM Chebyshev UCL 3.112

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.363 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.767 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.0847 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.129 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.512 k star (bias corrected MLE) 1.433
Theta hat (MLE) 2.084 Theta star (bias corrected MLE) 2.198
nu hat (MLE) 148.1 nu star (bias corrected) 140.4
Mean (detects) 3.15

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 1.201
Maximum 11 Median 0.01
SD 2.144 CV 1.785
k hat (MLE) 0.266 k star (bias corrected MLE) 0.265
Theta hat (MLE) 4.518 Theta star (bias corrected MLE) 4.535
nu hat (MLE) 69.11 nu star (bias corrected) 68.85
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (68.85, α) 50.75 Adjusted Chi Square Value (68.85, β) 50.58
95% Gamma Approximate UCL (use when n>=50) 1.629 95% Gamma Adjusted UCL (use when n<50) 1.635

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1.256 SD (KM) 2.105
Variance (KM) 4.431 SE of Mean (KM) 0.187
k hat (KM) 0.356 k star (KM) 0.353
nu hat (KM) 92.53 nu star (KM) 91.73
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 3.528 theta star (KM) 3.559
80% gamma percentile (KM) 1.991 90% gamma percentile (KM) 3.622
95% gamma percentile (KM) 5.446 99% gamma percentile (KM) 10.1

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (91.73, α) 70.64 Adjusted Chi Square Value (91.73, β) 70.43
95% Gamma Approximate KM‐UCL (use when n>=50) 1.63 95% Gamma Adjusted KM‐UCL (use when n<50) 1.635

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.947 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.947 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.106 Lilliefors GOF Test
5% Lilliefors Critical Value 0.126 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1.329 Mean in Log Scale ‐0.888
SD in Original Scale 2.078 SD in Log Scale 1.648
   95% t UCL (assumes normality of ROS data) 1.631    95% Percentile Bootstrap UCL 1.642
   95% BCA Bootstrap UCL 1.684    95% Bootstrap t UCL 1.687
   95% H‐UCL (Log ROS) 2.42

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.081 KM Geo Mean 0.339
KM SD (logged) 1.558    95% Critical H Value (KM‐Log) 2.754
KM Standard Error of Mean (logged) 0.138    95% H‐UCL (KM ‐Log) 1.666
KM SD (logged) 1.558    95% Critical H Value (KM‐Log) 2.754
KM Standard Error of Mean (logged) 0.138

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1.26 Mean in Log Scale ‐1.064
SD in Original Scale 2.111 SD in Log Scale 1.567
   95% t UCL (Assumes normality) 1.566    95% H‐Stat UCL 1.723
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 1.63 95% GROS Approximate Gamma UCL 1.629

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Naphthalene

General Statistics
Total Number of Observations 130 Number of Distinct Observations 13
Number of Detects 12 Number of Non‐Detects 118
Number of Distinct Detects 11 Number of Distinct Non‐Detects 2
Minimum Detect 0.43 Minimum Non‐Detect 0.22
Maximum Detect 45 Maximum Non‐Detect 0.4
Variance Detects 170.1 Percent Non‐Detects 90.77%
Mean Detects 7.525 SD Detects 13.04
Median Detects 1.49 CV Detects 1.733
Skewness Detects 2.534 Kurtosis Detects 6.858
Mean of Logged Detects 0.796 SD of Logged Detects 1.621

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.621 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.325 Lilliefors GOF Test
5% Lilliefors Critical Value 0.243 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.894 KM Standard Error of Mean 0.398
KM SD 4.343    95% KM (BCA) UCL 1.563
   95% KM (t) UCL 1.553    95% KM (Percentile Bootstrap) UCL 1.586
   95% KM (z) UCL 1.549    95% KM Bootstrap t UCL 3.001
90% KM Chebyshev UCL 2.088 95% KM Chebyshev UCL 2.629
97.5% KM Chebyshev UCL 3.379 99% KM Chebyshev UCL 4.853

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.879 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.784 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.263 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.258 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.517 k star (bias corrected MLE) 0.443
Theta hat (MLE) 14.55 Theta star (bias corrected MLE) 16.97
nu hat (MLE) 12.41 nu star (bias corrected) 10.64
Mean (detects) 7.525

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.704
Maximum 45 Median 0.01
SD 4.39 CV 6.239
k hat (MLE) 0.197 k star (bias corrected MLE) 0.197
Theta hat (MLE) 3.581 Theta star (bias corrected MLE) 3.57
nu hat (MLE) 51.09 nu star (bias corrected) 51.25
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (51.25, α) 35.81 Adjusted Chi Square Value (51.25, β) 35.66
95% Gamma Approximate UCL (use when n>=50) 1.007 95% Gamma Adjusted UCL (use when n<50) 1.011

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.894 SD (KM) 4.343
Variance (KM) 18.86 SE of Mean (KM) 39.80%
k hat (KM) 0.0424 k star (KM) 0.0465
nu hat (KM) 11.02 nu star (KM) 12.1
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 21.09 theta star (KM) 19.21
80% gamma percentile (KM) 0.0931 90% gamma percentile (KM) 1.237
95% gamma percentile (KM) 4.625 99% gamma percentile (KM) 20

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (12.10, α) 5.294 Adjusted Chi Square Value (12.10, β) 5.244
   95% Gamma Approximate KM‐UCL (use when n>=50) 2.044    95% Gamma Adjusted KM‐UCL (use when n<50) 2.064

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.883 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.216 Lilliefors GOF Test
5% Lilliefors Critical Value 0.243 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.705 Mean in Log Scale ‐7.621
SD in Original Scale 4.39 SD in Log Scale 4.634
   95% t UCL (assumes normality of ROS data) 1.343    95% Percentile Bootstrap UCL 1.422
   95% BCA Bootstrap UCL 1.802    95% Bootstrap t UCL 3.121
   95% H‐UCL (Log ROS) 346.4

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.301 KM Geo Mean 0.272
KM SD (logged) 0.818    95% Critical H Value (KM‐Log) 2.038
KM Standard Error of Mean (logged) 0.075 95% H‐UCL (KM ‐Log) 0.441
KM SD (logged) 0.818    95% Critical H Value (KM‐Log) 2.038
KM Standard Error of Mean (logged) 0.075

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.865 Mean in Log Scale ‐1.461
SD in Original Scale 4.365 SD in Log Scale 0.886
   95% t UCL (Assumes normality) 1.50E+00    95% H‐Stat UCL 0.404
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 0.441

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

n‐Butylbenzene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 6
Number of Detects 5 Number of Non‐Detects 124
Number of Distinct Detects 4 Number of Distinct Non‐Detects 2
Minimum Detect 0.48 Minimum Non‐Detect 0.3
Maximum Detect 1.1 Maximum Non‐Detect 0.4
Variance Detects 0.0705 Percent Non‐Detects 96.12%
Mean Detects 0.662 SD Detects 0.266
Median Detects 0.5 CV Detects 0.401
Skewness Detects 1.553 Kurtosis Detects 1.878
Mean of Logged Detects ‐0.468 SD of Logged Detects 0.358

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.775 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.329 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.314 KM Standard Error of Mean 0.00828
KM SD 0.0841    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.328 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.328    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.339 95% KM Chebyshev UCL 0.35
97.5% KM Chebyshev UCL 0.366 99% KM Chebyshev UCL 0.396

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.626 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.679 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.358 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.358 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected data follow Appr. Gamma Distribution at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 9.182 k star (bias corrected MLE) 3.806
Theta hat (MLE) 0.0721 Theta star (bias corrected MLE) 0.174
nu hat (MLE) 91.82 nu star (bias corrected) 38.06
Mean (detects) 0.662

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0388
Maximum 1.1 Median 0.01
SD 0.136 CV 3.512
k hat (MLE) 0.555 k star (bias corrected MLE) 0.548
Theta hat (MLE) 0.0698 Theta star (bias corrected MLE) 0.0708
nu hat (MLE) 143.3 nu star (bias corrected) 141.3
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (141.29, α) 114.8 Adjusted Chi Square Value (141.29, β) 114.6
95% Gamma Approximate UCL (use when n>=50) 0.0477 95% Gamma Adjusted UCL (use when n<50) 0.0478

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.314 SD (KM) 0.0841
Variance (KM) 0.00707 SE of Mean (KM) 0.00828
k hat (KM) 13.95 k star (KM) 13.63
nu hat (KM) 3599 nu star (KM) 3517
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 0.0225 theta star (KM) 0.023
80% gamma percentile (KM) 0.382 90% gamma percentile (KM) 0.427
95% gamma percentile (KM) 0.466 99% gamma percentile (KM) 0.545

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 3380 Adjusted Chi Square Value (N/A, β) 3379
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.327    95% Gamma Adjusted KM‐UCL (use when n<50) 0.327

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.805 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.335 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0815 Mean in Log Scale ‐3.36
SD in Original Scale 0.142 SD in Log Scale 1.321
   95% t UCL (assumes normality of ROS data) 0.102    95% Percentile Bootstrap UCL 0.103
   95% BCA Bootstrap UCL 0.109    95% Bootstrap t UCL 0.111
   95% H‐UCL (Log ROS) 0.111

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.175 KM Geo Mean 0.309
KM SD (logged) 0.155    95% Critical H Value (KM‐Log) 1.682
KM Standard Error of Mean (logged) 0.0153    95% H‐UCL (KM ‐Log) 0.32
KM SD (logged) 0.155    95% Critical H Value (KM‐Log) 1.682
KM Standard Error of Mean (logged) 0.0153

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.212 Mean in Log Scale ‐1.601
SD in Original Scale 0.104 SD in Log Scale 0.255
   95% t UCL (Assumes normality) 0.227    95% H‐Stat UCL 0.217
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.328

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

n‐Propylbenzene

General Statistics
Total Number of Observations 130 Number of Distinct Observations 10
Number of Detects 10 Number of Non‐Detects 120
Number of Distinct Detects 9 Number of Distinct Non‐Detects 2
Minimum Detect 0.25 Minimum Non‐Detect 0.2
Maximum Detect 1.7 Maximum Non‐Detect 0.25
Variance Detects 0.346 Percent Non‐Detects 92.31%
Mean Detects 0.977 SD Detects 0.588
Median Detects 0.99 CV Detects 0.602
Skewness Detects 0.0675 Kurtosis Detects ‐1.955
Mean of Logged Detects ‐0.233 SD of Logged Detects 0.727

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.872 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.201 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.26 KM Standard Error of Mean 0.0239
KM SD 0.259    95% KM (BCA) UCL 0.298
95% KM (t) UCL 0.299 95% KM (Percentile Bootstrap) UCL 0.299
   95% KM (z) UCL 0.299    95% KM Bootstrap t UCL 0.32
90% KM Chebyshev UCL 0.331 95% KM Chebyshev UCL 0.364
97.5% KM Chebyshev UCL 0.409 99% KM Chebyshev UCL 0.498

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.538 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.734 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.208 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.269 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 2.533 k star (bias corrected MLE) 1.84
Theta hat (MLE) 0.386 Theta star (bias corrected MLE) 0.531
nu hat (MLE) 50.67 nu star (bias corrected) 36.8
Mean (detects) 0.977

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0875
Maximum 1.7 Median 0.01
SD 0.302 CV 345.00%
k hat (MLE) 0.375 k star (bias corrected MLE) 0.371
Theta hat (MLE) 0.233 Theta star (bias corrected MLE) 0.236
nu hat (MLE) 97.49 nu star (bias corrected) 96.58
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (96.58, α) 74.91 Adjusted Chi Square Value (96.58, β) 74.69
95% Gamma Approximate UCL (use when n>=50) 0.113 95% Gamma Adjusted UCL (use when n<50) 0.113

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.26 SD (KM) 0.259
Variance (KM) 0.0668 SE of Mean (KM) 0.0239
k hat (KM) 1.01 k star (KM) 0.991
nu hat (KM) 262.5 nu star (KM) 257.8
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 0.257 theta star (KM) 0.262
80% gamma percentile (KM) 0.418 90% gamma percentile (KM) 0.599
95% gamma percentile (KM) 0.781 99% gamma percentile (KM) 1.202

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (257.76, α) 221.6 Adjusted Chi Square Value (257.76, β) 221.2
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.302    95% Gamma Adjusted KM‐UCL (use when n<50) 0.303

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.884 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.842 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.216 Lilliefors GOF Test
5% Lilliefors Critical Value 0.262 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.113 Mean in Log Scale ‐4.018
SD in Original Scale 0.3 SD in Log Scale 1.994
   95% t UCL (assumes normality of ROS data) 0.156    95% Percentile Bootstrap UCL 0.158
   95% BCA Bootstrap UCL 0.167    95% Bootstrap t UCL 0.174
   95% H‐UCL (Log ROS) 0.233

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.504 KM Geo Mean 0.222
KM SD (logged) 0.414    95% Critical H Value (KM‐Log) 1.779
KM Standard Error of Mean (logged) 0.0382    95% H‐UCL (KM ‐Log) 0.258
KM SD (logged) 0.414    95% Critical H Value (KM‐Log) 1.779
KM Standard Error of Mean (logged) 0.0382

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.187 Mean in Log Scale ‐1.965
SD in Original Scale 0.277 SD in Log Scale 0.542
   95% t UCL (Assumes normality) 0.228    95% H‐Stat UCL 0.177
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.299

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

sec‐Butylbenzene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 6
Number of Detects 5 Number of Non‐Detects 123
Number of Distinct Detects 4 Number of Distinct Non‐Detects 2
Minimum Detect 0.28 Minimum Non‐Detect 0.17
Maximum Detect 0.68 Maximum Non‐Detect 0.25
Variance Detects 0.0201 Percent Non‐Detects 96.09%
Mean Detects 0.488 SD Detects 0.142
Median Detects 0.49 CV Detects 0.29
Skewness Detects ‐0.281 Kurtosis Detects 2.026
Mean of Logged Detects ‐0.756 SD of Logged Detects 0.321

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.896 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.306 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.182 KM Standard Error of Mean 0.00657
KM SD 0.0665    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.193 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.193    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.202 95% KM Chebyshev UCL 0.211
97.5% KM Chebyshev UCL 0.223 99% KM Chebyshev UCL 0.248

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.518 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.679 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.342 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.357 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 13.23 k star (bias corrected MLE) 5.427
Theta hat (MLE) 0.0369 Theta star (bias corrected MLE) 0.0899
nu hat (MLE) 132.3 nu star (bias corrected) 54.27
Mean (detects) 0.488

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0394
Maximum 0.68 Median 0.01
SD 0.103 CV 2.605
k hat (MLE) 0.611 k star (bias corrected MLE) 0.602
Theta hat (MLE) 0.0646 Theta star (bias corrected MLE) 0.0655
nu hat (MLE) 156.3 nu star (bias corrected) 154
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (154.00, α) 126.3 Adjusted Chi Square Value (154.00, β) 126
95% Gamma Approximate UCL (use when n>=50) 0.0481 95% Gamma Adjusted UCL (use when n<50) 0.0482

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.182 SD (KM) 0.0665
Variance (KM) 0.00442 SE of Mean (KM) 0.00657
k hat (KM) 7.524 k star (KM) 7.353
nu hat (KM) 1926 nu star (KM) 1882
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 0.0242 theta star (KM) 0.0248
80% gamma percentile (KM) 0.235 90% gamma percentile (KM) 0.272
95% gamma percentile (KM) 0.305 99% gamma percentile (KM) 0.374

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 1782 Adjusted Chi Square Value (N/A, β) 1781
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.193    95% Gamma Adjusted KM‐UCL (use when n<50) 0.193

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.858 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.762 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.352 Lilliefors GOF Test
5% Lilliefors Critical Value 0.343 Detected Data Not Lognormal at 5% Significance Leve
Detected Data appear Approximate Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0824 Mean in Log Scale ‐3.032
SD in Original Scale 0.104 SD in Log Scale 1.042
   95% t UCL (assumes normality of ROS data) 0.0977    95% Percentile Bootstrap UCL 0.0982
   95% BCA Bootstrap UCL 0.102    95% Bootstrap t UCL 0.102
   95% H‐UCL (Log ROS) 0.102

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.732 KM Geo Mean 0.177
KM SD (logged) 0.205    95% Critical H Value (KM‐Log) 1.695
KM Standard Error of Mean (logged) 0.0202    95% H‐UCL (KM ‐Log) 0.186
KM SD (logged) 0.205    95% Critical H Value (KM‐Log) 1.695
KM Standard Error of Mean (logged) 0.0202

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.134 Mean in Log Scale ‐2.076
SD in Original Scale 0.077 SD in Log Scale 0.302
   95% t UCL (Assumes normality) 0.145    95% H‐Stat UCL 13.70%
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.193

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Styrene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 3
Number of Detects 1 Number of Non‐Detects 127
Number of Distinct Detects 1 Number of Distinct Non‐Detects 2

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable D was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

tert‐Butylbenzene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 129
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable E was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Tetrachloroethene (PCE)

General Statistics
Total Number of Observations 129 Number of Distinct Observations 6
Number of Detects 4 Number of Non‐Detects 125
Number of Distinct Detects 4 Number of Distinct Non‐Detects 2
Minimum Detect 0.66 Minimum Non‐Detect 0.2
Maximum Detect 0.98 Maximum Non‐Detect 0.25
Variance Detects 0.0277 Percent Non‐Detects 96.90%
Mean Detects 0.833 SD Detects 0.166
Median Detects 0.845 CV Detects 0.2
Skewness Detects ‐0.108 Kurtosis Detects ‐5.343
Mean of Logged Detects ‐0.199 SD of Logged Detects 0.203

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.825 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.296 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.22 KM Standard Error of Mean 0.0114
KM SD 0.113    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.239 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.238    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.254 95% KM Chebyshev UCL 0.269
97.5% KM Chebyshev UCL 0.291 99% KM Chebyshev UCL 0.333

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.514 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.657 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.33 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.394 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 32.74 k star (bias corrected MLE) 835.20%
Theta hat (MLE) 0.0254 Theta star (bias corrected MLE) 0.0997
nu hat (MLE) 261.9 nu star (bias corrected) 66.82
Mean (detects) 0.833

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0725
Maximum 0.98 Median 0.01
SD 0.173 CV 2.388
k hat (MLE) 0.468 k star (bias corrected MLE) 0.462
Theta hat (MLE) 0.155 Theta star (bias corrected MLE) 0.157
nu hat (MLE) 120.8 nu star (bias corrected) 119.3
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (119.29, α) 95.07 Adjusted Chi Square Value (119.29, β) 94.82
95% Gamma Approximate UCL (use when n>=50) 0.091 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.22 SD (KM) 0.113
Variance (KM) 0.0127 SE of Mean (KM) 0.0114
k hat (KM) 3.808 k star (KM) 3.725
nu hat (KM) 982.6 nu star (KM) 961
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 0.0577 theta star (KM) 0.059
80% gamma percentile (KM) 0.305 90% gamma percentile (KM) 0.372
95% gamma percentile (KM) 0.434 99% gamma percentile (KM) 0.566

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (961.04, α) 890.1 Adjusted Chi Square Value (961.04, β) 889.3
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.237    95% Gamma Adjusted KM‐UCL (use when n<50) 0.237

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.834 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.296 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.194 Mean in Log Scale ‐1.928
SD in Original Scale 0.166 SD in Log Scale 0.76
   95% t UCL (assumes normality of ROS data) 0.218    95% Percentile Bootstrap UCL 0.219
   95% BCA Bootstrap UCL 0.221    95% Bootstrap t UCL 0.222
   95% H‐UCL (Log ROS) 0.222

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.566 KM Geo Mean 0.209
KM SD (logged) 0.246    95% Critical H Value (KM‐Log) 1.709
KM Standard Error of Mean (logged) 0.0251    95% H‐UCL (KM ‐Log) 0.224
KM SD (logged) 0.246    95% Critical H Value (KM‐Log) 1.709
KM Standard Error of Mean (logged) 0.0251

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.144 Mean in Log Scale ‐2.047
SD in Original Scale 0.126 SD in Log Scale 0.341
   95% t UCL (Assumes normality) 0.162    95% H‐Stat UCL 0.144
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.239

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician

Page 77 of 95 Geosyntec Consultants



APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Toluene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 20
Number of Detects 20 Number of Non‐Detects 109
Number of Distinct Detects 18 Number of Distinct Non‐Detects 200.00%
Minimum Detect 0.26 Minimum Non‐Detect 0.17
Maximum Detect 15 Maximum Non‐Detect 0.25
Variance Detects 10.75 Percent Non‐Detects 84.50%
Mean Detects 1.388 SD Detects 3.278
Median Detects 0.425 CV Detects 2.362
Skewness Detects 4.176 Kurtosis Detects 17.96
Mean of Logged Detects ‐0.495 SD of Logged Detects 0.986

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.359 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.905 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.423 Lilliefors GOF Test
5% Lilliefors Critical Value 0.192 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.359 KM Standard Error of Mean 0.12
KM SD 1.333    95% KM (BCA) UCL 0.616
   95% KM (t) UCL 0.558    95% KM (Percentile Bootstrap) UCL 0.581
   95% KM (z) UCL 0.557    95% KM Bootstrap t UCL 1.641
90% KM Chebyshev UCL 0.72 95% KM Chebyshev UCL 0.884
97.5% KM Chebyshev UCL 1.111 99% KM Chebyshev UCL 1.557

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 3.083 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.781 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.317 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.202 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.73 k star (bias corrected MLE) 0.654
Theta hat (MLE) 1.902 Theta star (bias corrected MLE) 2.123
nu hat (MLE) 29.19 nu star (bias corrected) 26.15
Mean (detects) 1.388

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.224
Maximum 15 Median 0.01
SD 1.359 CV 6.075
k hat (MLE) 0.282 k star (bias corrected MLE) 0.281
Theta hat (MLE) 0.793 Theta star (bias corrected MLE) 0.797
nu hat (MLE) 72.75 nu star (bias corrected) 72.39
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (72.39, α) 53.8 Adjusted Chi Square Value (72.39, β) 53.62
95% Gamma Approximate UCL (use when n>=50) 0.301 95% Gamma Adjusted UCL (use when n<50) 0.302

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.359 SD (KM) 1.333
Variance (KM) 1.777 SE of Mean (KM) 0.12
k hat (KM) 0.0725 k star (KM) 0.0759
nu hat (KM) 18.69 nu star (KM) 19.59
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 4.952 theta star (KM) 4.725
80% gamma percentile (KM) 0.154 90% gamma percentile (KM) 0.822
95% gamma percentile (KM) 2.08 99% gamma percentile (KM) 6.513

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (19.59, α) 10.55 Adjusted Chi Square Value (19.59, β) 10.48
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.666    95% Gamma Adjusted KM‐UCL (use when n<50) 0.671

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.762 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.905 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.194 Lilliefors GOF Test
5% Lilliefors Critical Value 0.192 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.238 Mean in Log Scale ‐4.123
SD in Original Scale 1.357 SD in Log Scale 2.328
   95% t UCL (assumes normality of ROS data) 0.436    95% Percentile Bootstrap UCL 0.449
   95% BCA Bootstrap UCL 0.657    95% Bootstrap t UCL 1.303
   95% H‐UCL (Log ROS) 0.517

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.574 KM Geo Mean 0.207
KM SD (logged) 0.597    95% Critical H Value (KM‐Log) 1.882
KM Standard Error of Mean (logged) 0.0539    95% H‐UCL (KM ‐Log) 0.273
KM SD (logged) 0.597    95% Critical H Value (KM‐Log) 1.882
KM Standard Error of Mean (logged) 0.0539

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.316 Mean in Log Scale ‐1.882
SD in Original Scale 1.345 SD in Log Scale 0.718
   95% t UCL (Assumes normality) 0.512    95% H‐Stat UCL 0.223
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 0.884

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

trans‐1,2‐Dichloroethene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 3
Number of Detects 1 Number of Non‐Detects 127
Number of Distinct Detects 1 Number of Distinct Non‐Detects 2

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set
It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable H was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

trans‐1,3‐Dichloropropene

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable I was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Trichloroethene (TCE)

General Statistics
Total Number of Observations 129 Number of Distinct Observations 8
Number of Detects 6 Number of Non‐Detects 123
Number of Distinct Detects 6 Number of Distinct Non‐Detects 2
Minimum Detect 0.34 Minimum Non‐Detect 0.2
Maximum Detect 6.1 Maximum Non‐Detect 0.25
Variance Detects 5.03 Percent Non‐Detects 95.35%
Mean Detects 1.54 SD Detects 2.243
Median Detects 0.665 CV Detects 1.456
Skewness Detects 2.406 Kurtosis Detects 5.834
Mean of Logged Detects ‐0.132 SD of Logged Detects 1.01

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.582 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.442 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.262 KM Standard Error of Mean 0.0505
KM SD 0.524    95% KM (BCA) UCL 0.354
   95% KM (t) UCL 0.346    95% KM (Percentile Bootstrap) UCL 0.354
   95% KM (z) UCL 0.345    95% KM Bootstrap t UCL 0.583
90% KM Chebyshev UCL 0.414 95% KM Chebyshev UCL 0.483
97.5% KM Chebyshev UCL 0.578 99% KM Chebyshev UCL 0.765

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.939 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.715 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.387 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.341 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 1.021 k star (bias corrected MLE) 0.622
Theta hat (MLE) 1.508 Theta star (bias corrected MLE) 2.477
nu hat (MLE) 12.25 nu star (bias corrected) 7.46
Mean (detects) 1.54

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0812
Maximum 6.1 Median 0.01
SD 0.549 CV 6.761
k hat (MLE) 0.356 k star (bias corrected MLE) 0.353
Theta hat (MLE) 0.228 Theta star (bias corrected MLE) 0.23
nu hat (MLE) 91.76 nu star (bias corrected) 90.96
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (90.96, α) 69.97 Adjusted Chi Square Value (90.96, β) 69.76
95% Gamma Approximate UCL (use when n>=50) 0.106 95% Gamma Adjusted UCL (use when n<50) 0.106

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.262 SD (KM) 0.524
Variance (KM) 0.275 SE of Mean (KM) 0.0505
k hat (KM) 0.251 k star (KM) 0.25
nu hat (KM) 64.65 nu star (KM) 64.48
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 1.047 theta star (KM) 1.05
80% gamma percentile (KM) 0.381 90% gamma percentile (KM) 0.787
95% gamma percentile (KM) 1.27 99% gamma percentile (KM) 2.554

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (64.48, α) 47.01 Adjusted Chi Square Value (64.48, β) 46.84
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.36    95% Gamma Adjusted KM‐UCL (use when n<50) 0.361

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.808 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.314 Lilliefors GOF Test
5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0806 Mean in Log Scale ‐7.367
SD in Original Scale 0.549 SD in Log Scale 3.42
   95% t UCL (assumes normality of ROS data) 0.161    95% Percentile Bootstrap UCL 0.173
   95% BCA Bootstrap UCL 0.262    95% Bootstrap t UCL 0.435
   95% H‐UCL (Log ROS) 1.014

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.541 KM Geo Mean 0.214
KM SD (logged) 0.369    95% Critical H Value (KM‐Log) 1.757
KM Standard Error of Mean (logged) 0.0356 95% H‐UCL (KM ‐Log) 0.243
KM SD (logged) 0.369    95% Critical H Value (KM‐Log) 1.757
KM Standard Error of Mean (logged) 0.0356

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.188 Mean in Log Scale ‐2.017
SD in Original Scale 0.535 SD in Log Scale 0.469
   95% t UCL (Assumes normality) 0.266    95% H‐Stat UCL 0.16
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 0.243

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Trichlorofluoromethane

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable K was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Vinyl Acetate

General Statistics
Total Number of Observations 128 Number of Distinct Observations 2
Number of Detects 0 Number of Non‐Detects 128
Number of Distinct Detects 0 Number of Distinct Non‐Detects 2

Warning: All observations are Non‐Detects (NDs), therefore all statistics and estimates should also be NDs
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit
The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV)

The data set for variable L was not processed!
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Vinyl Chloride

General Statistics
Total Number of Observations 129 Number of Distinct Observations 5
Number of Detects 3 Number of Non‐Detects 126
Number of Distinct Detects 3 Number of Distinct Non‐Detects 2
Minimum Detect 0.44 Minimum Non‐Detect 0.2
Maximum Detect 9.7 Maximum Non‐Detect 0.25
Variance Detects 26.17 Percent Non‐Detects 97.67%
Mean Detects 3.813 SD Detects 5.116
Median Detects 1.3 CV Detects 1.342
Skewness Detects 1.677 Kurtosis Detects     N/A    
Mean of Logged Detects 0.571 SD of Logged Detects 1.57

Warning: Data set has only 3 Detected Values.
This is not enough to compute meaningful or reliable statistics and estimates

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.819 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Normal at 5% Significance Leve
Lilliefors Test Statistic 0.355 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Normal at 5% Significance Leve
Detected Data appear Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.284 KM Standard Error of Mean 0.0904
KM SD 0.838    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.434 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.433    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.555 95% KM Chebyshev UCL 0.678
97.5% KM Chebyshev UCL 0.848 99% KM Chebyshev UCL 1.183

Gamma GOF Tests on Detected Observations Only
Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only
k hat (MLE) 0.777 k star (bias corrected MLE)     N/A    
Theta hat (MLE) 4.911 Theta star (bias corrected MLE)     N/A    
nu hat (MLE) 4.659 nu star (bias corrected)     N/A    
Mean (detects) 3.813

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0984
Maximum 9.7 Median 0.01
SD 0.86 CV 8.739
k hat (MLE) 0.316 k star (bias corrected MLE) 0.313
Theta hat (MLE) 0.312 Theta star (bias corrected MLE) 0.314
nu hat (MLE) 81.44 nu star (bias corrected) 80.88
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (80.88, α) 61.15 Adjusted Chi Square Value (80.88, β) 60.96
95% Gamma Approximate UCL (use when n>=50) 0.13 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.284 SD (KM) 0.838
Variance (KM) 0.702 SE of Mean (KM) 0.0904
k hat (KM) 0.115 k star (KM) 0.117
nu hat (KM) 29.63 nu star (KM) 30.28
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 2.473 theta star (KM) 2.42
80% gamma percentile (KM) 0.243 90% gamma percentile (KM) 0.8
95% gamma percentile (KM) 1.625 99% gamma percentile (KM) 4.159

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (30.28, α) 18.71 Adjusted Chi Square Value (30.28, β) 18.61
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.46    95% Gamma Adjusted KM‐UCL (use when n<50) 0.462

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.971 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.245 Lilliefors GOF Test
5% Lilliefors Critical Value 0.425 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0896 Mean in Log Scale ‐16.7
SD in Original Scale 0.861 SD in Log Scale 7.243
   95% t UCL (assumes normality of ROS data) 0.215    95% Percentile Bootstrap UCL 0.233
   95% BCA Bootstrap UCL 0.332    95% Bootstrap t UCL 2.002
   95% H‐UCL (Log ROS) 9744687

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.559 KM Geo Mean 0.21
KM SD (logged) 0.382    95% Critical H Value (KM‐Log) 1.763
KM Standard Error of Mean (logged) 0.0412    95% H‐UCL (KM ‐Log) 0.24
KM SD (logged) 0.382    95% Critical H Value (KM‐Log) 1.763
KM Standard Error of Mean (logged) 0.0412

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.208 Mean in Log Scale ‐2.045
SD in Original Scale 0.849 SD in Log Scale 0.456
   95% t UCL (Assumes normality) 0.332    95% H‐Stat UCL 0.154
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM (t) UCL 0.434

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

Xylenes, Total

General Statistics
Total Number of Observations 129 Number of Distinct Observations 11
Number of Detects 9 Number of Non‐Detects 120
Number of Distinct Detects 9 Number of Distinct Non‐Detects 2
Minimum Detect 0.57 Minimum Non‐Detect 0.4
Maximum Detect 16 Maximum Non‐Detect 0.5
Variance Detects 37.64 Percent Non‐Detects 93.02%
Mean Detects 4.95 SD Detects 6.135
Median Detects 1.5 CV Detects 1.239
Skewness Detects 1.219 Kurtosis Detects ‐0.198
Mean of Logged Detects 0.819 SD of Logged Detects 1.344

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.742 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.829 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.328 Lilliefors GOF Test
5% Lilliefors Critical Value 0.274 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.717 KM Standard Error of Mean 0.179
KM SD 1.918    95% KM (BCA) UCL 1.044
   95% KM (t) UCL 1.014    95% KM (Percentile Bootstrap) UCL 1.027
   95% KM (z) UCL 1.012    95% KM Bootstrap t UCL 1.389
90% KM Chebyshev UCL 1.255 95% KM Chebyshev UCL 1.498
97.5% KM Chebyshev UCL 1.836 99% KM Chebyshev UCL 2.499

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.7 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.751 Detected data appear Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.234 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.289 Detected data appear Gamma Distributed at 5% Significance Leve
Detected data appear Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.765 k star (bias corrected MLE) 0.584
Theta hat (MLE) 6.472 Theta star (bias corrected MLE) 8.477
nu hat (MLE) 13.77 nu star (bias corrected) 10.51
Mean (detects) 4.95

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.355
Maximum 16 Median 0.01
SD 1.987 CV 5.603
k hat (MLE) 0.226 k star (bias corrected MLE) 0.226
Theta hat (MLE) 1.568 Theta star (bias corrected MLE) 1.568
nu hat (MLE) 58.37 nu star (bias corrected) 58.35
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (58.35, α) 41.79 Adjusted Chi Square Value (58.35, β) 41.63
95% Gamma Approximate UCL (use when n>=50) 0.495 95% Gamma Adjusted UCL (use when n<50) 0.497

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.717 SD (KM) 1.918
Variance (KM) 3.678 SE of Mean (KM) 0.179
k hat (KM) 0.14 k star (KM) 0.142
nu hat (KM) 36.11 nu star (KM) 36.6
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 5.127 theta star (KM) 5.057
80% gamma percentile (KM) 0.745 90% gamma percentile (KM) 2.109
95% gamma percentile (KM) 3.99 99% gamma percentile (KM) 9.512

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (36.60, α) 23.75 Adjusted Chi Square Value (36.60, β) 23.64
95% Gamma Approximate KM‐UCL (use when n>=50) 1.106 95% Gamma Adjusted KM‐UCL (use when n<50) 1.111

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.867 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.829 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.176 Lilliefors GOF Test
5% Lilliefors Critical Value 0.274 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.361 Mean in Log Scale ‐7.194
SD in Original Scale 1.987 SD in Log Scale 4.124
   95% t UCL (assumes normality of ROS data) 0.65    95% Percentile Bootstrap UCL 0.678
   95% BCA Bootstrap UCL 0.799    95% Bootstrap t UCL 1.392
   95% H‐UCL (Log ROS) 32.94

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐0.795 KM Geo Mean 0.451
KM SD (logged) 0.554    95% Critical H Value (KM‐Log) 1.856
KM Standard Error of Mean (logged) 0.0518    95% H‐UCL (KM ‐Log) 0.577
KM SD (logged) 0.554    95% Critical H Value (KM‐Log) 1.856
KM Standard Error of Mean (logged) 0.0518

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.572 Mean in Log Scale ‐1.26
SD in Original Scale 1.95 SD in Log Scale 0.667
   95% t UCL (Assumes normality) 0.856    95% H‐Stat UCL 0.397
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Gamma Distributed at 5% Significance Leve

Suggested UCL to Use
95% KM Approximate Gamma UCL 1.106

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

TPH‐Gasoline (C4‐C12)

General Statistics
Total Number of Observations 132 Number of Distinct Observations 23
Number of Detects 25 Number of Non‐Detects 107
Number of Distinct Detects 22 Number of Distinct Non‐Detects 3
Minimum Detect 35 Minimum Non‐Detect 21
Maximum Detect 2300 Maximum Non‐Detect 50
Variance Detects 312983 Percent Non‐Detects 81.06%
Mean Detects 371.8 SD Detects 559.4
Median Detects 150 CV Detects 1.505
Skewness Detects 2.409 Kurtosis Detects 5.724
Mean of Logged Detects 5.13 SD of Logged Detects 1.222

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.637 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.318 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 87.45 KM Standard Error of Mean 24.46
KM SD 275.3    95% KM (BCA) UCL 129.8
   95% KM (t) UCL 128    95% KM (Percentile Bootstrap) UCL 131.4
   95% KM (z) UCL 127.7    95% KM Bootstrap t UCL 162.8
90% KM Chebyshev UCL 160.8 95% KM Chebyshev UCL 194.1
97.5% KM Chebyshev UCL 240.2 99% KM Chebyshev UCL 330.8

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.302 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.783 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.189 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.181 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.758 k star (bias corrected MLE) 0.694
Theta hat (MLE) 490.7 Theta star (bias corrected MLE) 536.2
nu hat (MLE) 37.89 nu star (bias corrected) 34.68
Mean (detects) 371.8

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 70.43
Maximum 2300 Median 0.01
SD 280.6 CV 3.984
k hat (MLE) 0.114 k star (bias corrected MLE) 0.116
Theta hat (MLE) 618.8 Theta star (bias corrected MLE) 605.6
nu hat (MLE) 30.05 nu star (bias corrected) 30.7
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (30.70, α) 19.05 Adjusted Chi Square Value (30.70, β) 18.94
95% Gamma Approximate UCL (use when n>=50) 113.5 95% Gamma Adjusted UCL (use when n<50) 114.1

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 87.45 SD (KM) 275.3
Variance (KM) 75803 SE of Mean (KM) 24.46
k hat (KM) 0.101 k star (KM) 0.104
nu hat (KM) 26.63 nu star (KM) 27.36
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 866.8 theta star (KM) 843.7
80% gamma percentile (KM) 63.84 90% gamma percentile (KM) 236.1
95% gamma percentile (KM) 506.4 99% gamma percentile (KM) 1364

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (27.36, α) 16.43 Adjusted Chi Square Value (27.36, β) 16.34
   95% Gamma Approximate KM‐UCL (use when n>=50) 145.6    95% Gamma Adjusted KM‐UCL (use when n<50) 146.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.934 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data appear Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.106 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data appear Lognormal at 5% Significance Leve
Detected Data appear Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 74.22 Mean in Log Scale 1.015
SD in Original Scale 279.7 SD in Log Scale 2.828
   95% t UCL (assumes normality of ROS data) 114.5    95% Percentile Bootstrap UCL 116.2
   95% BCA Bootstrap UCL 130.1    95% Bootstrap t UCL 144.5
   95% H‐UCL (Log ROS) 435.2

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 3.44 KM Geo Mean 31.17
KM SD (logged) 0.969    95% Critical H Value (KM‐Log) 2.166
KM Standard Error of Mean (logged) 0.0861 95% H‐UCL (KM ‐Log) 59.88
KM SD (logged) 0.969    95% Critical H Value (KM‐Log) 2.166
KM Standard Error of Mean (logged) 0.0861

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 83.82 Mean in Log Scale 3.232
SD in Original Scale 277.3 SD in Log Scale 1.072
   95% t UCL (Assumes normality) 123.8    95% H‐Stat UCL 55.63
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Lognormal Distributed at 5% Significance Leve

Suggested UCL to Use
KM H‐UCL 59.88

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

TPH‐Diesel (C10‐C28)

General Statistics
Total Number of Observations 134 Number of Distinct Observations 72
Number of Detects 114 Number of Non‐Detects 20
Number of Distinct Detects 68 Number of Distinct Non‐Detects 6
Minimum Detect 99 Minimum Non‐Detect 28
Maximum Detect 21000 Maximum Non‐Detect 110
Variance Detects 9896600 Percent Non‐Detects 14.93%
Mean Detects 1694 SD Detects 3146
Median Detects 360 CV Detects 1.858
Skewness Detects 3.431 Kurtosis Detects 14.69
Mean of Logged Detects 6.366 SD of Logged Detects 1.365

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.562 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.313 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0833 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 1446 KM Standard Error of Mean 255.9
KM SD 2949    95% KM (BCA) UCL 1915
   95% KM (t) UCL 1870    95% KM (Percentile Bootstrap) UCL 1884
   95% KM (z) UCL 1867    95% KM Bootstrap t UCL 1981
90% KM Chebyshev UCL 2214 95% KM Chebyshev UCL 2561
97.5% KM Chebyshev UCL 3044 99% KM Chebyshev UCL 3992

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 8.228 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.811 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.212 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0903 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.581 k star (bias corrected MLE) 0.571
Theta hat (MLE) 2916 Theta star (bias corrected MLE) 2964
nu hat (MLE) 132.4 nu star (bias corrected) 130.3
Mean (detects) 1694

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 1441
Maximum 21000 Median 290
SD 2962 CV 2.056
k hat (MLE) 0.275 k star (bias corrected MLE) 0.274
Theta hat (MLE) 5242 Theta star (bias corrected MLE) 5265
nu hat (MLE) 73.66 nu star (bias corrected) 73.35
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (73.35, α) 54.62 Adjusted Chi Square Value (73.35, β) 54.45
95% Gamma Approximate UCL (use when n>=50) 1935 95% Gamma Adjusted UCL (use when n<50) 1941

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 1446 SD (KM) 2949
Variance (KM) 8694969 SE of Mean (KM) 255.9
k hat (KM) 0.24 k star (KM) 0.24
nu hat (KM) 64.45 nu star (KM) 64.34
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 6013 theta star (KM) 6023
80% gamma percentile (KM) 2069 90% gamma percentile (KM) 4352
95% gamma percentile (KM) 7084 99% gamma percentile (KM) 14397

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (64.34, α) 46.89 Adjusted Chi Square Value (64.34, β) 46.73
   95% Gamma Approximate KM‐UCL (use when n>=50) 1984    95% Gamma Adjusted KM‐UCL (use when n<50) 1991

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.885 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.05E‐12 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.145 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0833 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 1446 Mean in Log Scale 5.915
SD in Original Scale 2960 SD in Log Scale 1.668
   95% t UCL (assumes normality of ROS data) 1869    95% Percentile Bootstrap UCL 1895
   95% BCA Bootstrap UCL 1955    95% Bootstrap t UCL 2010
   95% H‐UCL (Log ROS) 2260

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 5.932 KM Geo Mean 376.8
KM SD (logged) 1.633    95% Critical H Value (KM‐Log) 2.842
KM Standard Error of Mean (logged) 0.143    95% H‐UCL (KM ‐Log) 2137
KM SD (logged) 1.633    95% Critical H Value (KM‐Log) 2.842
KM Standard Error of Mean (logged) 0.143

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 1447 Mean in Log Scale 5.966
SD in Original Scale 2959 SD in Log Scale 1.594
   95% t UCL (Assumes normality) 1871    95% H‐Stat UCL 2045
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 2561

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

TPH‐Motor Oil (C24‐C36)

General Statistics
Total Number of Observations 134 Number of Distinct Observations 60
Number of Detects 101 Number of Non‐Detects 33
Number of Distinct Detects 55 Number of Distinct Non‐Detects 9
Minimum Detect 100 Minimum Non‐Detect 68
Maximum Detect 9900 Maximum Non‐Detect 200
Variance Detects 1982514 Percent Non‐Detects 24.63%
Mean Detects 894 SD Detects 1408
Median Detects 300 CV Detects 1.575
Skewness Detects 3.633 Kurtosis Detects 17.86
Mean of Logged Detects 6.056 SD of Logged Detects 1.137

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.597 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Leve
Lilliefors Test Statistic 0.286 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0884 Detected Data Not Normal at 5% Significance Leve
Detected Data Not Normal at 5% Significance Leve

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 691.1 KM Standard Error of Mean 110
KM SD 1267    95% KM (BCA) UCL 884.3
   95% KM (t) UCL 873.3    95% KM (Percentile Bootstrap) UCL 873.9
   95% KM (z) UCL 872    95% KM Bootstrap t UCL 939
90% KM Chebyshev UCL 1021 95% KM Chebyshev UCL 1171
97.5% KM Chebyshev UCL 1378 99% KM Chebyshev UCL 1786

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 6.078 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.793 Detected Data Not Gamma Distributed at 5% Significance Leve
K‐S Test Statistic 0.192 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.0925 Detected Data Not Gamma Distributed at 5% Significance Leve
Detected Data Not Gamma Distributed at 5% Significance Leve

Gamma Statistics on Detected Data Only
k hat (MLE) 0.802 k star (bias corrected MLE) 0.785
Theta hat (MLE) 1115 Theta star (bias corrected MLE) 1139
nu hat (MLE) 162 nu star (bias corrected) 158.5
Mean (detects) 894

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 673.8
Maximum 9900 Median 205
SD 1281 CV 1.901
k hat (MLE) 0.233 k star (bias corrected MLE) 0.233
Theta hat (MLE) 2891 Theta star (bias corrected MLE) 2894
nu hat (MLE) 62.45 nu star (bias corrected) 62.39
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (62.39, α) 45.22 Adjusted Chi Square Value (62.39, β) 45.06
95% Gamma Approximate UCL (use when n>=50) 929.6 95% Gamma Adjusted UCL (use when n<50) 932.9

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 691.1 SD (KM) 1267
Variance (KM) 1605518 SE of Mean (KM) 110
k hat (KM) 0.297 k star (KM) 0.296
nu hat (KM) 79.72 nu star (KM) 79.27
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APPENDIX B‐2B
VOCs in Groundwater
micrograms per liter (µg/L)

theta hat (KM) 2323 theta star (KM) 2336
80% gamma percentile (KM) 1056 90% gamma percentile (KM) 2042
95% gamma percentile (KM) 3176 99% gamma percentile (KM) 6128

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (79.27, α) 59.75 Adjusted Chi Square Value (79.27, β) 59.57
   95% Gamma Approximate KM‐UCL (use when n>=50) 916.7    95% Gamma Adjusted KM‐UCL (use when n<50) 919.5

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.889 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 2.78E‐10 Detected Data Not Lognormal at 5% Significance Leve
Lilliefors Test Statistic 0.166 Lilliefors GOF Test
5% Lilliefors Critical Value 0.0884 Detected Data Not Lognormal at 5% Significance Leve
Detected Data Not Lognormal at 5% Significance Leve

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 683.2 Mean in Log Scale 5.429
SD in Original Scale 1276 SD in Log Scale 1.503
   95% t UCL (assumes normality of ROS data) 865.8    95% Percentile Bootstrap UCL 869.5
   95% BCA Bootstrap UCL 907.8    95% Bootstrap t UCL 941.3
   95% H‐UCL (Log ROS) 1002

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) 5.609 KM Geo Mean 272.9
KM SD (logged) 1.256    95% Critical H Value (KM‐Log) 2.439
KM Standard Error of Mean (logged) 0.109    95% H‐UCL (KM ‐Log) 783.8
KM SD (logged) 1.256    95% Critical H Value (KM‐Log) 2.439
KM Standard Error of Mean (logged) 0.109

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 686.5 Mean in Log Scale 5.53
SD in Original Scale 1274 SD in Log Scale 1.355
   95% t UCL (Assumes normality) 868.8    95% H‐Stat UCL 850.6
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Leve

Suggested UCL to Use
95% KM (Chebyshev) UCL 1171

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
Recommendations are based upon data size, data distribution, and skewness
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Acenaphthylene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 32
Number of Detects 16 Number of Non‐Detects 115
Number of Distinct Detects 13 Number of Distinct Non‐Detects 21
Minimum Detect 0.11 Minimum Non‐Detect 0.097
Maximum Detect 0.64 Maximum Non‐Detect 25
Variance Detects 0.026 Percent Non‐Detects 87.79%
Mean Detects 0.293 SD Detects 0.161
Median Detects 0.265 CV Detects 0.551
Skewness Detects 1.004 Kurtosis Detects 0.312
Mean of Logged Detects ‐1.366 SD of Logged Detects 0.541

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.892 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.887 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.175 Lilliefors GOF Test
5% Lilliefors Critical Value 0.213 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.127 KM Standard Error of Mean 0.00906
KM SD 0.091    95% KM (BCA) UCL 0.143
95% KM (t) UCL 0.142 95% KM (Percentile Bootstrap) UCL 0.143
   95% KM (z) UCL 0.142    95% KM Bootstrap t UCL 0.147
90% KM Chebyshev UCL 0.155 95% KM Chebyshev UCL 0.167
97.5% KM Chebyshev UCL 0.184 99% KM Chebyshev UCL 0.217

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.319 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.742 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.166 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.216 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 3.815 k star (bias corrected MLE) 3.141
Theta hat (MLE) 0.0767 Theta star (bias corrected MLE) 0.0931
nu hat (MLE) 122.1 nu star (bias corrected) 100.5
Mean (detects) 0.293

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0502
Maximum 0.64 Median 0.01
SD 0.108 CV 2.155
k hat (MLE) 0.59 k star (bias corrected MLE) 0.582
Theta hat (MLE) 0.0851 Theta star (bias corrected MLE) 0.0863
nu hat (MLE) 154.7 nu star (bias corrected) 152.5
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (152.45, α) 124.9 Adjusted Chi Square Value (152.45, β) 124.6
95% Gamma Approximate UCL (use when n>=50) 0.0613 95% Gamma Adjusted UCL (use when n<50) 0.0614

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.127 SD (KM) 0.091
Variance (KM) 0.00828 SE of Mean (KM) 0.00906
k hat (KM) 1.957 k star (KM) 1.917
nu hat (KM) 512.6 nu star (KM) 502.2
theta hat (KM) 0.0651 theta star (KM) 0.0664
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.192 90% gamma percentile (KM) 0.25
95% gamma percentile (KM) 0.306 99% gamma percentile (KM) 0.431

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (502.24, α) 451.3 Adjusted Chi Square Value (502.24, β) 450.7
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.142    95% Gamma Adjusted KM‐UCL (use when n<50) 0.142

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.959 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.887 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.145 Lilliefors GOF Test
5% Lilliefors Critical Value 0.213 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.076 Mean in Log Scale ‐3.106
SD in Original Scale 0.103 SD in Log Scale 0.991
   95% t UCL (assumes normality of ROS data) 0.0908    95% Percentile Bootstrap UCL 0.0911
   95% BCA Bootstrap UCL 0.0948    95% Bootstrap t UCL 0.095
   95% H‐UCL (Log ROS) 0.0886

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.179 KM Geo Mean 11.30%
KM SD (logged) 0.403    95% Critical H Value (KM‐Log) 1.774
KM Standard Error of Mean (logged) 0.0411    95% H‐UCL (KM ‐Log) 0.131
KM SD (logged) 0.403    95% Critical H Value (KM‐Log) 1.774
KM Standard Error of Mean (logged) 0.0411

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.261 Mean in Log Scale ‐2.239
SD in Original Scale 1.098 SD in Log Scale 0.993
   95% t UCL (Assumes normality) 0.42    95% H‐Stat UCL 0.211
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.142

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Anthracene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 38
Number of Detects 26 Number of Non‐Detects 105
Number of Distinct Detects 21 Number of Distinct Non‐Detects 21
Minimum Detect 0.11 Minimum Non‐Detect 0.097
Maximum Detect 2.2 Maximum Non‐Detect 25
Variance Detects 0.437 Percent Non‐Detects 80.15%
Mean Detects 0.511 SD Detects 0.661
Median Detects 0.215 CV Detects 1.293
Skewness Detects 2.124 Kurtosis Detects 3.235
Mean of Logged Detects ‐1.18 SD of Logged Detects 0.915

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.59 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.92 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.324 Lilliefors GOF Test
5% Lilliefors Critical Value 0.17 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.185 KM Standard Error of Mean 0.0302
KM SD 0.335    95% KM (BCA) UCL 0.244
   95% KM (t) UCL 0.235    95% KM (Percentile Bootstrap) UCL 0.239
   95% KM (z) UCL 0.235    95% KM Bootstrap t UCL 0.266
90% KM Chebyshev UCL 0.276 95% KM Chebyshev UCL 0.317
97.5% KM Chebyshev UCL 0.374 99% KM Chebyshev UCL 0.486

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 2.487 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.771 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.23 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.176 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.121 k star (bias corrected MLE) 1.017
Theta hat (MLE) 0.456 Theta star (bias corrected MLE) 0.503
nu hat (MLE) 58.27 nu star (bias corrected) 52.88
Mean (detects) 0.511

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.11
Maximum 2.2 Median 0.01
SD 0.352 CV 3.199
k hat (MLE) 0.388 k star (bias corrected MLE) 0.385
Theta hat (MLE) 0.284 Theta star (bias corrected MLE) 0.286
nu hat (MLE) 101.8 nu star (bias corrected) 100.8
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (100.79, α) 78.63 Adjusted Chi Square Value (100.79, β) 78.41
95% Gamma Approximate UCL (use when n>=50) 0.141 95% Gamma Adjusted UCL (use when n<50) 0.142

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.185 SD (KM) 0.335
Variance (KM) 0.112 SE of Mean (KM) 0.0302
k hat (KM) 0.305 k star (KM) 0.303
nu hat (KM) 79.95 nu star (KM) 79.45
theta hat (KM) 0.607 theta star (KM) 0.61
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.285 90% gamma percentile (KM) 0.545
95% gamma percentile (KM) 0.844 99% gamma percentile (KM) 1.619

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (79.45, α) 59.92 Adjusted Chi Square Value (79.45, β) 59.73
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.245    95% Gamma Adjusted KM‐UCL (use when n<50) 0.246

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.841 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.92 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.181 Lilliefors GOF Test
5% Lilliefors Critical Value 0.17 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.124 Mean in Log Scale ‐3.516
SD in Original Scale 0.349 SD in Log Scale 1.588
   95% t UCL (assumes normality of ROS data) 0.174    95% Percentile Bootstrap UCL 0.176
   95% BCA Bootstrap UCL 0.189    95% Bootstrap t UCL 0.207
   95% H‐UCL (Log ROS) 0.155

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.071 KM Geo Mean 0.126
KM SD (logged) 0.621    95% Critical H Value (KM‐Log) 1.898
KM Standard Error of Mean (logged) 0.0576    95% H‐UCL (KM ‐Log) 0.17
KM SD (logged) 0.621    95% Critical H Value (KM‐Log) 1.898
KM Standard Error of Mean (logged) 0.0576

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.3 Mean in Log Scale ‐2.189
SD in Original Scale 1.137 SD in Log Scale 1.047
   95% t UCL (Assumes normality) 0.465    95% H‐Stat UCL 0.238
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 0.317

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Benzo(a)anthracene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 38
Number of Detects 25 Number of Non‐Detects 106
Number of Distinct Detects 20 Number of Distinct Non‐Detects 23
Minimum Detect 0.1 Minimum Non‐Detect 0.097
Maximum Detect 1.2 Maximum Non‐Detect 25
Variance Detects 0.107 Percent Non‐Detects 80.92%
Mean Detects 0.426 SD Detects 0.326
Median Detects 0.29 CV Detects 0.766
Skewness Detects 0.924 Kurtosis Detects ‐0.371
Mean of Logged Detects ‐1.14 SD of Logged Detects 0.781

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.851 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.222 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.171 KM Standard Error of Mean 0.0188
KM SD 0.198    95% KM (BCA) UCL 0.204
   95% KM (t) UCL 0.202    95% KM (Percentile Bootstrap) UCL 0.204
   95% KM (z) UCL 0.202    95% KM Bootstrap t UCL 21.00%
90% KM Chebyshev UCL 0.227 95% KM Chebyshev UCL 0.253
97.5% KM Chebyshev UCL 0.288 99% KM Chebyshev UCL 0.358

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.835 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.758 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.157 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.177 Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.892 k star (bias corrected MLE) 1.692
Theta hat (MLE) 0.225 Theta star (bias corrected MLE) 0.252
nu hat (MLE) 94.61 nu star (bias corrected) 84.59
Mean (detects) 0.426

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0942
Maximum 1.2 Median 0.01
SD 0.216 CV 2.292
k hat (MLE) 0.438 k star (bias corrected MLE) 0.433
Theta hat (MLE) 0.215 Theta star (bias corrected MLE) 0.217
nu hat (MLE) 114.7 nu star (bias corrected) 113.5
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (113.46, α) 89.87 Adjusted Chi Square Value (113.46, β) 89.63
95% Gamma Approximate UCL (use when n>=50) 0.119 95% Gamma Adjusted UCL (use when n<50) 0.119

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.171 SD (KM) 0.198
Variance (KM) 0.0394 SE of Mean (KM) 0.0188
k hat (KM) 0.744 k star (KM) 0.732
nu hat (KM) 194.9 nu star (KM) 191.7
theta hat (KM) 0.23 theta star (KM) 0.234
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.281 90% gamma percentile (KM) 0.425
95% gamma percentile (KM) 0.573 99% gamma percentile (KM) 0.925

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (191.72, α) 160.7 Adjusted Chi Square Value (191.72, β) 160.4
95% Gamma Approximate KM‐UCL (use when n>=50) 0.204 95% Gamma Adjusted KM‐UCL (use when n<50) 0.205

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.927 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.15 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.117 Mean in Log Scale ‐3.025
SD in Original Scale 0.208 SD in Log Scale 1.272
   95% t UCL (assumes normality of ROS data) 0.147    95% Percentile Bootstrap UCL 0.146
   95% BCA Bootstrap UCL 0.152    95% Bootstrap t UCL 0.157
   95% H‐UCL (Log ROS) 0.143

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.052 KM Geo Mean 0.128
KM SD (logged) 0.61    95% Critical H Value (KM‐Log) 1.891
KM Standard Error of Mean (logged) 0.0595    95% H‐UCL (KM ‐Log) 0.171
KM SD (logged) 0.61    95% Critical H Value (KM‐Log) 1.891
KM Standard Error of Mean (logged) 0.0595

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.316 Mean in Log Scale ‐2.035
SD in Original Scale 1.105 SD in Log Scale 1.101
   95% t UCL (Assumes normality) 0.476    95% H‐Stat UCL 0.299
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use
95% KM Approximate Gamma UCL 0.204 95% GROS Approximate Gamma UCL 11.90%

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Benzo(a)pyrene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 41
Number of Detects 33 Number of Non‐Detects 98
Number of Distinct Detects 25 Number of Distinct Non‐Detects 22
Minimum Detect 0.11 Minimum Non‐Detect 0.097
Maximum Detect 2.3 Maximum Non‐Detect 25
Variance Detects 0.418 Percent Non‐Detects 74.81%
Mean Detects 0.638 SD Detects 0.647
Median Detects 0.3 CV Detects 1.015
Skewness Detects 1.309 Kurtosis Detects 0.543
Mean of Logged Detects ‐0.925 SD of Logged Detects 0.984

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.779 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.931 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.245 Lilliefors GOF Test
5% Lilliefors Critical Value 0.152 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.249 KM Standard Error of Mean 0.0366
KM SD 0.402    95% KM (BCA) UCL 0.313
   95% KM (t) UCL 0.31    95% KM (Percentile Bootstrap) UCL 0.313
   95% KM (z) UCL 0.309    95% KM Bootstrap t UCL 0.326
90% KM Chebyshev UCL 0.359 95% KM Chebyshev UCL 0.408
97.5% KM Chebyshev UCL 0.478 99% KM Chebyshev UCL 0.613

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.377 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.772 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.186 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.157 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.191 k star (bias corrected MLE) 1.103
Theta hat (MLE) 0.535 Theta star (bias corrected MLE) 0.578
nu hat (MLE) 78.61 nu star (bias corrected) 72.8
Mean (detects) 0.638

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.174
Maximum 2.3 Median 0.01
SD 0.421 CV 2.421
k hat (MLE) 0.361 k star (bias corrected MLE) 0.358
Theta hat (MLE) 0.482 Theta star (bias corrected MLE) 0.487
nu hat (MLE) 94.53 nu star (bias corrected) 93.7
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (93.70, α) 72.37 Adjusted Chi Square Value (93.70, β) 72.16
95% Gamma Approximate UCL (use when n>=50) 0.225 95% Gamma Adjusted UCL (use when n<50) 0.226

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.249 SD (KM) 0.402
Variance (KM) 0.161 SE of Mean (KM) 0.0366
k hat (KM) 0.384 k star (KM) 0.38
nu hat (KM) 100.7 nu star (KM) 99.68
theta hat (KM) 0.648 theta star (KM) 0.654
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.399 90% gamma percentile (KM) 0.709
95% gamma percentile (KM) 1.052 99% gamma percentile (KM) 1.919

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (99.68, α) 77.65 Adjusted Chi Square Value (99.68, β) 7743.00%
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.32    95% Gamma Adjusted KM‐UCL (use when n<50) 0.32

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.911 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.931 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.151 Lilliefors GOF Test
5% Lilliefors Critical Value 0.152 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.193 Mean in Log Scale ‐2.927
SD in Original Scale 0.414 SD in Log Scale 1.559
   95% t UCL (assumes normality of ROS data) 0.253    95% Percentile Bootstrap UCL 0.257
   95% BCA Bootstrap UCL 0.266    95% Bootstrap t UCL 0.272
   95% H‐UCL (Log ROS) 0.263

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.91 KM Geo Mean 0.148
KM SD (logged) 0.806    95% Critical H Value (KM‐Log) 2.03
KM Standard Error of Mean (logged) 0.0768 95% H‐UCL (KM ‐Log) 0.237
KM SD (logged) 0.806    95% Critical H Value (KM‐Log) 2.03
KM Standard Error of Mean (logged) 0.0768

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.405 Mean in Log Scale ‐1.85
SD in Original Scale 1.148 SD in Log Scale 1.229
   95% t UCL (Assumes normality) 0.571    95% H‐Stat UCL 0.434
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 0.237

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Benzo(b)fluoranthene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 44
Number of Detects 37 Number of Non‐Detects 94
Number of Distinct Detects 28 Number of Distinct Non‐Detects 21
Minimum Detect 0.1 Minimum Non‐Detect 0.097
Maximum Detect 2.4 Maximum Non‐Detect 25
Variance Detects 0.424 Percent Non‐Detects 71.76%
Mean Detects 0.636 SD Detects 0.651
Median Detects 0.35 CV Detects 1.023
Skewness Detects 1.491 Kurtosis Detects 1.178
Mean of Logged Detects ‐0.905 SD of Logged Detects 0.95

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.762 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.936 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.265 Lilliefors GOF Test
5% Lilliefors Critical Value 0.144 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.262 KM Standard Error of Mean 0.038
KM SD 0.422    95% KM (BCA) UCL 0.326
   95% KM (t) UCL 0.325    95% KM (Percentile Bootstrap) UCL 0.328
   95% KM (z) UCL 0.324    95% KM Bootstrap t UCL 0.347
90% KM Chebyshev UCL 0.376 95% KM Chebyshev UCL 0.428
97.5% KM Chebyshev UCL 0.499 99% KM Chebyshev UCL 0.64

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.359 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.772 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.164 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.149 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.245 k star (bias corrected MLE) 1.162
Theta hat (MLE) 0.511 Theta star (bias corrected MLE) 0.548
nu hat (MLE) 92.11 nu star (bias corrected) 8.60E+01
Mean (detects) 0.636

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.19
Maximum 2.4 Median 0.01
SD 0.444 CV 2.332
k hat (MLE) 0.363 k star (bias corrected MLE) 0.36
Theta hat (MLE) 0.524 Theta star (bias corrected MLE) 0.528
nu hat (MLE) 95.21 nu star (bias corrected) 94.36
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (94.36, α) 72.96 Adjusted Chi Square Value (94.36, β) 72.75
95% Gamma Approximate UCL (use when n>=50) 0.246 95% Gamma Adjusted UCL (use when n<50) 0.247

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.262 SD (KM) 0.422
Variance (KM) 0.178 SE of Mean (KM) 0.038
k hat (KM) 0.385 k star (KM) 0.381
nu hat (KM) 100.7 nu star (KM) 99.77
theta hat (KM) 0.681 theta star (KM) 0.687
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.42 90% gamma percentile (KM) 0.746
95% gamma percentile (KM) 1.106 99% gamma percentile (KM) 2.017

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (99.77, α) 77.72 Adjusted Chi Square Value (99.77, β) 77.51
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.336    95% Gamma Adjusted KM‐UCL (use when n<50) 0.337

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.927 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.936 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.107 Lilliefors GOF Test
5% Lilliefors Critical Value 0.144 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.213 Mean in Log Scale ‐2.755
SD in Original Scale 0.436 SD in Log Scale 1.518
   95% t UCL (assumes normality of ROS data) 0.276    95% Percentile Bootstrap UCL 0.276
   95% BCA Bootstrap UCL 0.291    95% Bootstrap t UCL 0.296
   95% H‐UCL (Log ROS) 0.289

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.871 KM Geo Mean 0.154
KM SD (logged) 0.826    95% Critical H Value (KM‐Log) 2.045
KM Standard Error of Mean (logged) 0.0768 95% H‐UCL (KM ‐Log) 0.251
KM SD (logged) 0.826    95% Critical H Value (KM‐Log) 2.045
KM Standard Error of Mean (logged) 0.0768

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.383 Mean in Log Scale ‐1.913
SD in Original Scale 1.155 SD in Log Scale 1.167
   95% t UCL (Assumes normality) 0.551    95% H‐Stat UCL 0.371
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 0.251

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Benzo(g,h,i)perylene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 41
Number of Detects 32 Number of Non‐Detects 99
Number of Distinct Detects 27 Number of Distinct Non‐Detects 21
Minimum Detect 0.1 Minimum Non‐Detect 0.097
Maximum Detect 2.5 Maximum Non‐Detect 2500.00%
Variance Detects 0.416 Percent Non‐Detects 75.57%
Mean Detects 0.658 SD Detects 0.645
Median Detects 0.355 CV Detects 0.981
Skewness Detects 1.569 Kurtosis Detects 1.949
Mean of Logged Detects ‐0.837 SD of Logged Detects 0.922

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.782 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.222 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.245 KM Standard Error of Mean 0.036
KM SD 0.399    95% KM (BCA) UCL 0.307
   95% KM (t) UCL 0.305    95% KM (Percentile Bootstrap) UCL 0.304
   95% KM (z) UCL 0.304    95% KM Bootstrap t UCL 0.323
90% KM Chebyshev UCL 0.353 95% KM Chebyshev UCL 0.402
97.5% KM Chebyshev UCL 0.47 99% KM Chebyshev UCL 0.603

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.127 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.768 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.201 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.159 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.338 k star (bias corrected MLE) 1.233
Theta hat (MLE) 0.491 Theta star (bias corrected MLE) 0.533
nu hat (MLE) 85.64 nu star (bias corrected) 78.94
Mean (detects) 0.658

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.171
Maximum 2.5 Median 0.01
SD 0.42 CV 2.461
k hat (MLE) 0.36 k star (bias corrected MLE) 0.356
Theta hat (MLE) 0.475 Theta star (bias corrected MLE) 0.479
nu hat (MLE) 94.21 nu star (bias corrected) 93.38
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (93.38, α) 72.1 Adjusted Chi Square Value (93.38, β) 71.89
95% Gamma Approximate UCL (use when n>=50) 0.221 95% Gamma Adjusted UCL (use when n<50) 0.222

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.245 SD (KM) 0.399
Variance (KM) 0.159 SE of Mean (KM) 0.036
k hat (KM) 0.378 k star (KM) 0.374
nu hat (KM) 98.96 nu star (KM) 98.03
theta hat (KM) 0.649 theta star (KM) 0.655
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.392 90% gamma percentile (KM) 0.7
95% gamma percentile (KM) 1.042 99% gamma percentile (KM) 1.907

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (98.03, α) 76.19 Adjusted Chi Square Value (98.03, β) 75.97
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.315    95% Gamma Adjusted KM‐UCL (use when n<50) 0.316

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.938 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.168 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.195 Mean in Log Scale ‐2.869
SD in Original Scale 0.413 SD in Log Scale 1.528
   95% t UCL (assumes normality of ROS data) 0.254    95% Percentile Bootstrap UCL 0.256
   95% BCA Bootstrap UCL 0.265    95% Bootstrap t UCL 0.27
   95% H‐UCL (Log ROS) 0.262

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.914 KM Geo Mean 0.147
KM SD (logged) 0.798    95% Critical H Value (KM‐Log) 2.023
KM Standard Error of Mean (logged) 7.44E‐02 95% H‐UCL (KM ‐Log) 0.234
KM SD (logged) 0.798    95% Critical H Value (KM‐Log) 2.023
KM Standard Error of Mean (logged) 0.0744

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.369 Mean in Log Scale ‐1.963
SD in Original Scale 1.149 SD in Log Scale 1.164
   95% t UCL (Assumes normality) 0.535    95% H‐Stat UCL 0.352
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 0.234

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Benzo(k)fluoranthene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 33
Number of Detects 19 Number of Non‐Detects 112
Number of Distinct Detects 15 Number of Distinct Non‐Detects 22
Minimum Detect 0.098 Minimum Non‐Detect 0.097
Maximum Detect 0.77 Maximum Non‐Detect 25
Variance Detects 0.0389 Percent Non‐Detects 85.50%
Mean Detects 0.308 SD Detects 0.197
Median Detects 0.24 CV Detects 0.64
Skewness Detects 0.951 Kurtosis Detects ‐6.18E‐04
Mean of Logged Detects ‐1.367 SD of Logged Detects 0.635

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.885 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.165 Lilliefors GOF Test
5% Lilliefors Critical Value 0.197 Detected Data appear Normal at 5% Significance Level
Detected Data appear Approximate Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.133 KM Standard Error of Mean 0.0105
KM SD 0.11    95% KM (BCA) UCL 0.153
95% KM (t) UCL 0.151 95% KM (Percentile Bootstrap) UCL 0.151
   95% KM (z) UCL 0.151    95% KM Bootstrap t UCL 0.156
90% KM Chebyshev UCL 0.165 95% KM Chebyshev UCL 0.179
97.5% KM Chebyshev UCL 0.199 99% KM Chebyshev UCL 0.238

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.504 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.749 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.15 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.2 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 2.785 k star (bias corrected MLE) 2.381
Theta hat (MLE) 0.111 Theta star (bias corrected MLE) 0.13
nu hat (MLE) 105.8 nu star (bias corrected) 90.46
Mean (detects) 0.308

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0573
Maximum 0.77 Median 0.01
SD 0.128 CV 2.24
k hat (MLE) 0.546 k star (bias corrected MLE) 0.539
Theta hat (MLE) 0.105 Theta star (bias corrected MLE) 0.106
nu hat (MLE) 143.1 nu star (bias corrected) 14110.00%
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (141.14, α) 114.7 Adjusted Chi Square Value (141.14, β) 114.4
95% Gamma Approximate UCL (use when n>=50) 0.0705 95% Gamma Adjusted UCL (use when n<50) 0.0706

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.133 SD (KM) 0.11
Variance (KM) 1.21E‐02 SE of Mean (KM) 0.0105
k hat (KM) 1.475 k star (KM) 1.446
nu hat (KM) 386.5 nu star (KM) 379
theta hat (KM) 0.0904 theta star (KM) 0.0922
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.207 90% gamma percentile (KM) 0.28
95% gamma percentile (KM) 0.352 99% gamma percentile (KM) 0.513

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (378.95, α) 334.8 Adjusted Chi Square Value (378.95, β) 334.4
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.151    95% Gamma Adjusted KM‐UCL (use when n<50) 0.151

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.944 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.143 Lilliefors GOF Test
5% Lilliefors Critical Value 0.197 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.0789 Mean in Log Scale ‐3.214
SD in Original Scale 0.123 SD in Log Scale 1.117
   95% t UCL (assumes normality of ROS data) 0.0968    95% Percentile Bootstrap UCL 0.0973
   95% BCA Bootstrap UCL 0.101    95% Bootstrap t UCL 0.102
   95% H‐UCL (Log ROS) 0.094

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.161 KM Geo Mean 0.115
KM SD (logged) 0.439    95% Critical H Value (KM‐Log) 1.792
KM Standard Error of Mean (logged) 0.0428    95% H‐UCL (KM ‐Log) 0.136
KM SD (logged) 0.439    95% Critical H Value (KM‐Log) 1.792
KM Standard Error of Mean (logged) 0.0428

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.262 Mean in Log Scale ‐2.243
SD in Original Scale 1.099 SD in Log Scale 0.986
   95% t UCL (Assumes normality) 0.421    95% H‐Stat UCL 0.208
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.151

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Chrysene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 41
Number of Detects 39 Number of Non‐Detects 92
Number of Distinct Detects 28 Number of Distinct Non‐Detects 21
Minimum Detect 0.1 Minimum Non‐Detect 0.098
Maximum Detect 3.3 Maximum Non‐Detect 25
Variance Detects 0.431 Percent Non‐Detects 70.23%
Mean Detects 0.568 SD Detects 0.656
Median Detects 0.24 CV Detects 1.155
Skewness Detects 2.367 Kurtosis Detects 6.978
Mean of Logged Detects ‐1.055 SD of Logged Detects 0.965

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.714 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.939 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.247 Lilliefors GOF Test
5% Lilliefors Critical Value 0.14 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.254 KM Standard Error of Mean 0.0378
KM SD 0.418    95% KM (BCA) UCL 0.322
   95% KM (t) UCL 0.316    95% KM (Percentile Bootstrap) UCL 0.322
   95% KM (z) UCL 0.316    95% KM Bootstrap t UCL 0.34
90% KM Chebyshev UCL 0.367 95% KM Chebyshev UCL 0.419
97.5% KM Chebyshev UCL 0.49 99% KM Chebyshev UCL 0.63

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.622 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.774 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.198 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.145 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.158 k star (bias corrected MLE) 1.086
Theta hat (MLE) 0.49 Theta star (bias corrected MLE) 0.523
nu hat (MLE) 90.36 nu star (bias corrected) 84.74
Mean (detects) 0.568

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.182
Maximum 3.3 Median 0.01
SD 0.437 CV 2.405
k hat (MLE) 0.377 k star (bias corrected MLE) 0.373
Theta hat (MLE) 0.482 Theta star (bias corrected MLE) 0.487
nu hat (MLE) 98.78 nu star (bias corrected) 97.86
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (97.86, α) 76.04 Adjusted Chi Square Value (97.86, β) 75.82
95% Gamma Approximate UCL (use when n>=50) 0.234 95% Gamma Adjusted UCL (use when n<50) 0.235

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.254 SD (KM) 0.418
Variance (KM) 0.175 SE of Mean (KM) 0.0378
k hat (KM) 0.369 k star (KM) 0.366
nu hat (KM) 96.68 nu star (KM) 95.8
theta hat (KM) 0.688 theta star (KM) 0.694
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.405 90% gamma percentile (KM) 0.728
95% gamma percentile (KM) 1.087 99% gamma percentile (KM) 2

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (95.80, α) 74.22 Adjusted Chi Square Value (95.80, β) 74.01
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.328    95% Gamma Adjusted KM‐UCL (use when n<50) 0.328

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.92 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.939 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.163 Lilliefors GOF Test
5% Lilliefors Critical Value 0.14 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.202 Mean in Log Scale ‐2.76
SD in Original Scale 0.43 SD in Log Scale 1.478
   95% t UCL (assumes normality of ROS data) 0.264    95% Percentile Bootstrap UCL 0.264
   95% BCA Bootstrap UCL 0.287    95% Bootstrap t UCL 0.286
   95% H‐UCL (Log ROS) 0.267

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.874 KM Geo Mean 0.153
KM SD (logged) 0.8    95% Critical H Value (KM‐Log) 2.025
KM Standard Error of Mean (logged) 0.0757    95% H‐UCL (KM ‐Log) 0.243
KM SD (logged) 0.8    95% Critical H Value (KM‐Log) 2.025
KM Standard Error of Mean (logged) 0.0757

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.404 Mean in Log Scale ‐1.83
SD in Original Scale 1.153 SD in Log Scale 1.207
   95% t UCL (Assumes normality) 0.571    95% H‐Stat UCL 0.428
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 0.419

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Dibenzo(a,h)anthracene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 25
Number of Detects 4 Number of Non‐Detects 127
Number of Distinct Detects 4 Number of Distinct Non‐Detects 21
Minimum Detect 0.16 Minimum Non‐Detect 0.097
Maximum Detect 0.31 Maximum Non‐Detect 25
Variance Detects 0.00657 Percent Non‐Detects 96.95%
Mean Detects 0.235 SD Detects 0.081
Median Detects 0.235 CV Detects 0.345
Skewness Detects 1.02E‐15 Kurtosis Detects ‐5.848
Mean of Logged Detects ‐1.495 SD of Logged Detects 0.356

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.792 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.289 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Level
Detected Data appear Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.103 KM Standard Error of Mean 0.00369
KM SD 0.0312    95% KM (BCA) UCL     N/A    
95% KM (t) UCL 0.109 95% KM (Percentile Bootstrap) UCL     N/A    
   95% KM (z) UCL 0.109    95% KM Bootstrap t UCL     N/A    
90% KM Chebyshev UCL 0.114 95% KM Chebyshev UCL 0.119
97.5% KM Chebyshev UCL 0.126 99% KM Chebyshev UCL 0.14

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.592 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.657 Detected data appear Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.326 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.395 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 10.86 k star (bias corrected MLE) 2.881
Theta hat (MLE) 0.0216 Theta star (bias corrected MLE) 0.0816
nu hat (MLE) 86.87 nu star (bias corrected) 23.05
Mean (detects) 0.235

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.0188
Maximum 0.31 Median 0.01
SD 0.0416 CV 2.213
k hat (MLE) 1.222 k star (bias corrected MLE) 1.199
Theta hat (MLE) 0.0154 Theta star (bias corrected MLE) 0.0157
nu hat (MLE) 320.1 nu star (bias corrected) 314.1
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (314.09, α) 274 Adjusted Chi Square Value (314.09, β) 273.6
95% Gamma Approximate UCL (use when n>=50) 0.0215 95% Gamma Adjusted UCL (use when n<50)     N/A    

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.103 SD (KM) 0.0312
Variance (KM) 9.72E‐04 SE of Mean (KM) 0.00369
k hat (KM) 10.88 k star (KM) 10.64
nu hat (KM) 2852 nu star (KM) 2788
theta hat (KM) 0.00945 theta star (KM) 0.00967
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.128 90% gamma percentile (KM) 0.145
95% gamma percentile (KM) 0.16 99% gamma percentile (KM) 0.19

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (N/A, α) 2666 Adjusted Chi Square Value (N/A, β) 2665
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.108    95% Gamma Adjusted KM‐UCL (use when n<50) 0.108

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.795 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.748 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.293 Lilliefors GOF Test
5% Lilliefors Critical Value 0.375 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.034 Mean in Log Scale ‐3.844
SD in Original Scale 0.0442 SD in Log Scale 0.936
   95% t UCL (assumes normality of ROS data) 0.0404    95% Percentile Bootstrap UCL 0.0407
   95% BCA Bootstrap UCL 0.0428    95% Bootstrap t UCL 0.0427
   95% H‐UCL (Log ROS) 0.0396

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.297 KM Geo Mean 0.101
KM SD (logged) 0.18    95% Critical H Value (KM‐Log) 1.688
KM Standard Error of Mean (logged) 0.0214    95% H‐UCL (KM ‐Log) 0.105
KM SD (logged) 0.18    95% Critical H Value (KM‐Log) 1.688
KM Standard Error of Mean (logged) 0.0214

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.237 Mean in Log Scale ‐2.384
SD in Original Scale 1.098 SD in Log Scale 0.94
   95% t UCL (Assumes normality) 0.395    95% H‐Stat UCL 0.171
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
95% KM (t) UCL 0.109

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Fluoranthene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 49
Number of Detects 52 Number of Non‐Detects 79
Number of Distinct Detects 37 Number of Distinct Non‐Detects 19
Minimum Detect 0.1 Minimum Non‐Detect 0.097
Maximum Detect 4 Maximum Non‐Detect 25
Variance Detects 1.025 Percent Non‐Detects 60.31%
Mean Detects 0.863 SD Detects 1.012
Median Detects 0.46 CV Detects 1.173
Skewness Detects 1.916 Kurtosis Detects 2.918
Mean of Logged Detects ‐0.712 SD of Logged Detects 1.067

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.713 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 1.21E‐12 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.225 Lilliefors GOF Test
5% Lilliefors Critical Value 0.122 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.425 KM Standard Error of Mean 0.0656
KM SD 0.734    95% KM (BCA) UCL 0.534
   95% KM (t) UCL 0.534    95% KM (Percentile Bootstrap) UCL 0.536
   95% KM (z) UCL 0.533    95% KM Bootstrap t UCL 0.557
90% KM Chebyshev UCL 0.622 95% KM Chebyshev UCL 0.711
97.5% KM Chebyshev UCL 0.835 99% KM Chebyshev UCL 1.078

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.447 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.779 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.141 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.127 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.021 k star (bias corrected MLE) 0.974
Theta hat (MLE) 0.846 Theta star (bias corrected MLE) 0.886
nu hat (MLE) 106.1 nu star (bias corrected) 101.3
Mean (detects) 0.863

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.36
Maximum 4 Median 0.01
SD 0.758 CV 2.107
k hat (MLE) 0.35 k star (bias corrected MLE) 0.347
Theta hat (MLE) 1.027 Theta star (bias corrected MLE) 1.036
nu hat (MLE) 91.75 nu star (bias corrected) 90.98
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (90.98, α) 69.99 Adjusted Chi Square Value (90.98, β) 69.78
95% Gamma Approximate UCL (use when n>=50) 0.468 95% Gamma Adjusted UCL (use when n<50) 0.469

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.425 SD (KM) 0.734
Variance (KM) 0.539 SE of Mean (KM) 0.0656
k hat (KM) 0.336 k star (KM) 0.333
nu hat (KM) 87.94 nu star (KM) 87.26
theta hat (KM) 1.267 theta star (KM) 1.277
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.667 90% gamma percentile (KM) 1.237
95% gamma percentile (KM) 1.88 99% gamma percentile (KM) 3.53

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (87.26, α) 66.73 Adjusted Chi Square Value (87.26, β) 66.53
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.556    95% Gamma Adjusted KM‐UCL (use when n<50) 0.558

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.937 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.0118 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.108 Lilliefors GOF Test
5% Lilliefors Critical Value 0.122 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.384 Mean in Log Scale ‐2.155
SD in Original Scale 0.746 SD in Log Scale 1.549
   95% t UCL (assumes normality of ROS data) 0.492    95% Percentile Bootstrap UCL 0.499
   95% BCA Bootstrap UCL 0.515    95% Bootstrap t UCL 0.532
   95% H‐UCL (Log ROS) 0.558

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.589 KM Geo Mean 0.204
KM SD (logged) 1.039    95% Critical H Value (KM‐Log) 2.227
KM Standard Error of Mean (logged) 0.0971 95% H‐UCL (KM ‐Log) 0.429
KM SD (logged) 1.039    95% Critical H Value (KM‐Log) 2.227
KM Standard Error of Mean (logged) 0.0971

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.564 Mean in Log Scale ‐1.539
SD in Original Scale 1.282 SD in Log Scale 1.318
   95% t UCL (Assumes normality) 0.749    95% H‐Stat UCL 0.683
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 0.429

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Fluorene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 35
Number of Detects 17 Number of Non‐Detects 114
Number of Distinct Detects 15 Number of Distinct Non‐Detects 20
Minimum Detect 0.12 Minimum Non‐Detect 9.70%
Maximum Detect 5.6 Maximum Non‐Detect 25
Variance Detects 4.32 Percent Non‐Detects 87.02%
Mean Detects 2.098 SD Detects 2.078
Median Detects 1.3 CV Detects 0.991
Skewness Detects 0.571 Kurtosis Detects ‐1.395
Mean of Logged Detects ‐0.0258 SD of Logged Detects 1.456

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.829 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.892 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.238 Lilliefors GOF Test
5% Lilliefors Critical Value 0.207 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.361 KM Standard Error of Mean 0.0898
KM SD 0.993    95% KM (BCA) UCL 0.516
   95% KM (t) UCL 0.51    95% KM (Percentile Bootstrap) UCL 0.515
   95% KM (z) UCL 0.509    95% KM Bootstrap t UCL 0.568
90% KM Chebyshev UCL 0.631 95% KM Chebyshev UCL 0.753
97.5% KM Chebyshev UCL 0.922 99% KM Chebyshev UCL 1.255

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.796 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.775 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.182 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.217 Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.777 k star (bias corrected MLE) 0.679
Theta hat (MLE) 2.699 Theta star (bias corrected MLE) 3.088
nu hat (MLE) 26.42 nu star (bias corrected) 23.09
Mean (detects) 2.098

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.281
Maximum 5.6 Median 0.01
SD 1.014 CV 3.609
k hat (MLE) 0.258 k star (bias corrected MLE) 0.257
Theta hat (MLE) 1.09 Theta star (bias corrected MLE) 1.093
nu hat (MLE) 67.55 nu star (bias corrected) 67.34
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (67.34, α) 49.45 Adjusted Chi Square Value (67.34, β) 49.28
95% Gamma Approximate UCL (use when n>=50) 0.383 95% Gamma Adjusted UCL (use when n<50) 0.384

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.361 SD (KM) 0.993
Variance (KM) 0.986 SE of Mean (KM) 0.0898
k hat (KM) 0.132 k star (KM) 0.134
nu hat (KM) 34.69 nu star (KM) 35.23
theta hat (KM) 2.729 theta star (KM) 2.687
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.357 90% gamma percentile (KM) 1.052
95% gamma percentile (KM) 2.028 99% gamma percentile (KM) 4.929

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (35.23, α) 22.65 Adjusted Chi Square Value (35.23, β) 22.54
95% Gamma Approximate KM‐UCL (use when n>=50) 0.562 95% Gamma Adjusted KM‐UCL (use when n<50) 0.565

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.876 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.892 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.198 Lilliefors GOF Test
5% Lilliefors Critical Value 0.207 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.283 Mean in Log Scale ‐5.214
SD in Original Scale 1.013 SD in Log Scale 2.915
   95% t UCL (assumes normality of ROS data) 0.43    95% Percentile Bootstrap UCL 0.439
   95% BCA Bootstrap UCL 0.48    95% Bootstrap t UCL 0.49
   95% H‐UCL (Log ROS) 1.178

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.017 KM Geo Mean 0.133
KM SD (logged) 0.934    95% Critical H Value (KM‐Log) 2.135
KM Standard Error of Mean (logged) 0.0854    95% H‐UCL (KM ‐Log) 0.245
KM SD (logged) 0.934    95% Critical H Value (KM‐Log) 2.135
KM Standard Error of Mean (logged) 0.0854

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.472 Mean in Log Scale ‐2.144
SD in Original Scale 1.456 SD in Log Scale 1.279
   95% t UCL (Assumes normality) 0.683    95% H‐Stat UCL 0.35
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use
95% KM Approximate Gamma UCL 0.562

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Indeno(1,2,3‐cd)pyrene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 36
Number of Detects 25 Number of Non‐Detects 106
Number of Distinct Detects 20 Number of Distinct Non‐Detects 22
Minimum Detect 0.12 Minimum Non‐Detect 0.097
Maximum Detect 1.9 Maximum Non‐Detect 25
Variance Detects 0.199 Percent Non‐Detects 80.92%
Mean Detects 0.548 SD Detects 0.446
Median Detects 0.38 CV Detects 0.814
Skewness Detects 1.396 Kurtosis Detects 1.987
Mean of Logged Detects ‐0.902 SD of Logged Detects 0.792

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.837 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.19 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.193 KM Standard Error of Mean 0.0245
KM SD 0.266    95% KM (BCA) UCL 0.237
   95% KM (t) UCL 0.233    95% KM (Percentile Bootstrap) UCL 0.234
   95% KM (z) UCL 0.233    95% KM Bootstrap t UCL 0.246
90% KM Chebyshev UCL 0.266 95% KM Chebyshev UCL 0.299
97.5% KM Chebyshev UCL 0.346 99% KM Chebyshev UCL 0.436

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.828 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.758 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.189 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.177 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.813 k star (bias corrected MLE) 1.622
Theta hat (MLE) 0.302 Theta star (bias corrected MLE) 0.338
nu hat (MLE) 90.66 nu star (bias corrected) 81.12
Mean (detects) 0.548

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.115
Maximum 1.9 Median 0.01
SD 0.286 CV 2.49
k hat (MLE) 0.392 k star (bias corrected MLE) 0.389
Theta hat (MLE) 0.292 Theta star (bias corrected MLE) 0.295
nu hat (MLE) 102.8 nu star (bias corrected) 101.8
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (101.79, α) 79.51 Adjusted Chi Square Value (101.79, β) 79.3
95% Gamma Approximate UCL (use when n>=50) 0.147 95% Gamma Adjusted UCL (use when n<50) 0.147

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.193 SD (KM) 0.266
Variance (KM) 0.0708 SE of Mean (KM) 0.0245
k hat (KM) 0.524 k star (KM) 0.517
nu hat (KM) 137.3 nu star (KM) 135.4
theta hat (KM) 0.368 theta star (KM) 0.373
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.317 90% gamma percentile (KM) 0.517
95% gamma percentile (KM) 0.731 99% gamma percentile (KM) 1.255

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (135.44, α) 109.6 Adjusted Chi Square Value (135.44, β) 109.3
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.238    95% Gamma Adjusted KM‐UCL (use when n<50) 0.239

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.93 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.918 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.18 Lilliefors GOF Test
5% Lilliefors Critical Value 0.173 Detected Data Not Lognormal at 5% Significance Level
Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.141 Mean in Log Scale ‐2.994
SD in Original Scale 0.278 SD in Log Scale 1.384
   95% t UCL (assumes normality of ROS data) 0.181    95% Percentile Bootstrap UCL 0.181
   95% BCA Bootstrap UCL 0.186    95% Bootstrap t UCL 0.195
   95% H‐UCL (Log ROS) 0.178

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐2.015 KM Geo Mean 0.133
KM SD (logged) 0.678    95% Critical H Value (KM‐Log) 1.936
KM Standard Error of Mean (logged) 0.0641 95% H‐UCL (KM ‐Log) 0.188
KM SD (logged) 0.678    95% Critical H Value (KM‐Log) 1.936
KM Standard Error of Mean (logged) 0.0641

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.324 Mean in Log Scale ‐2.052
SD in Original Scale 1.117 SD in Log Scale 1.109
   95% t UCL (Assumes normality) 0.486    95% H‐Stat UCL 0.297
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use
KM H‐UCL 0.188

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Naphthalene

General Statistics
Total Number of Observations 129 Number of Distinct Observations 43
Number of Detects 32 Number of Non‐Detects 97
Number of Distinct Detects 26 Number of Distinct Non‐Detects 20
Minimum Detect 0.11 Minimum Non‐Detect 0.098
Maximum Detect 41 Maximum Non‐Detect 2.9
Variance Detects 73.4 Percent Non‐Detects 75.19%
Mean Detects 3.377 SD Detects 8.567
Median Detects 0.335 CV Detects 2.537
Skewness Detects 3.629 Kurtosis Detects 13.55
Mean of Logged Detects ‐0.443 SD of Logged Detects 1.642

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.434 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.381 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.921 KM Standard Error of Mean 0.396
KM SD 4.431    95% KM (BCA) UCL 1.726
   95% KM (t) UCL 1.578    95% KM (Percentile Bootstrap) UCL 1.602
   95% KM (z) UCL 1.573    95% KM Bootstrap t UCL 3.296
90% KM Chebyshev UCL 2.11 95% KM Chebyshev UCL 2.649
97.5% KM Chebyshev UCL 3.397 99% KM Chebyshev UCL 4.865

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 3.268 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.833 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.238 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.167 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.397 k star (bias corrected MLE) 0.381
Theta hat (MLE) 8.508 Theta star (bias corrected MLE) 8.875
nu hat (MLE) 25.4 nu star (bias corrected) 24.35
Mean (detects) 3.377

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.845
Maximum 41 Median 0.01
SD 4.462 CV 5.279
k hat (MLE) 0.214 k star (bias corrected MLE) 0.214
Theta hat (MLE) 3.951 Theta star (bias corrected MLE) 3.948
nu hat (MLE) 55.18 nu star (bias corrected) 55.23
Adjusted Level of Significance (β) 0.0481
Approximate Chi Square Value (55.23, α) 39.16 Adjusted Chi Square Value (55.23, β) 39
95% Gamma Approximate UCL (use when n>=50) 1.192 95% Gamma Adjusted UCL (use when n<50) 1.197

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.921 SD (KM) 4.431
Variance (KM) 19.63 SE of Mean (KM) 0.396
k hat (KM) 0.0432 k star (KM) 0.0474
nu hat (KM) 11.15 nu star (KM) 12.22
theta hat (KM) 21.32 theta star (KM) 19.44
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.103 90% gamma percentile (KM) 1.306
95% gamma percentile (KM) 4.798 99% gamma percentile (KM) 20.46

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (12.22, α) 5.373 Adjusted Chi Square Value (12.22, β) 5.322
   95% Gamma Approximate KM‐UCL (use when n>=50) 2.095    95% Gamma Adjusted KM‐UCL (use when n<50) 2.115

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.879 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.188 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.85 Mean in Log Scale ‐4.179
SD in Original Scale 4.461 SD in Log Scale 2.823
   95% t UCL (assumes normality of ROS data) 1.5    95% Percentile Bootstrap UCL 1.609
   95% BCA Bootstrap UCL 1.943    95% Bootstrap t UCL 3.141
   95% H‐UCL (Log ROS) 2.401

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.812 KM Geo Mean 0.163
KM SD (logged) 1.149    95% Critical H Value (KM‐Log) 2.329
KM Standard Error of Mean (logged) 0.105    95% H‐UCL (KM ‐Log) 0.4
KM SD (logged) 1.149    95% Critical H Value (KM‐Log) 2.329
KM Standard Error of Mean (logged) 0.105

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.975 Mean in Log Scale ‐1.85
SD in Original Scale 4.443 SD in Log Scale 1.443
   95% t UCL (Assumes normality) 1.623    95% H‐Stat UCL 0.622
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 2.649

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Acenaphthene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 40
Number of Detects 22 Number of Non‐Detects 109
Number of Distinct Detects 22 Number of Distinct Non‐Detects 20
Minimum Detect 0.14 Minimum Non‐Detect 0.097
Maximum Detect 5.3 Maximum Non‐Detect 25
Variance Detects 2.513 Percent Non‐Detects 83.21%
Mean Detects 1.564 SD Detects 1.585
Median Detects 0.69 CV Detects 1.014
Skewness Detects 0.981 Kurtosis Detects ‐0.138
Mean of Logged Detects ‐0.181 SD of Logged Detects 1.231

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.839 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.911 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.237 Lilliefors GOF Test
5% Lilliefors Critical Value 0.184 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.348 KM Standard Error of Mean 0.0757
KM SD 0.842    95% KM (BCA) UCL 0.484
   95% KM (t) UCL 0.474    95% KM (Percentile Bootstrap) UCL 0.475
   95% KM (z) UCL 0.473    95% KM Bootstrap t UCL 0.516
90% KM Chebyshev UCL 0.575 95% KM Chebyshev UCL 0.678
97.5% KM Chebyshev UCL 0.821 99% KM Chebyshev UCL 1.101

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 0.808 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.774 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.177 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.191 Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.928 k star (bias corrected MLE) 0.832
Theta hat (MLE) 1.686 Theta star (bias corrected MLE) 1.881
nu hat (MLE) 40.82 nu star (bias corrected) 36.59
Mean (detects) 1.564

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.271
Maximum 5.3 Median 0.01
SD 0.864 CV 3.187
k hat (MLE) 0.274 k star (bias corrected MLE) 0.273
Theta hat (MLE) 0.99 Theta star (bias corrected MLE) 0.994
nu hat (MLE) 71.73 nu star (bias corrected) 71.42
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (71.42, α) 52.96 Adjusted Chi Square Value (71.42, β) 52.79
95% Gamma Approximate UCL (use when n>=50) 0.365 95% Gamma Adjusted UCL (use when n<50) 0.367

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.348 SD (KM) 0.842
Variance (KM) 0.709 SE of Mean (KM) 0.0757
k hat (KM) 0.171 k star (KM) 0.172
nu hat (KM) 44.79 nu star (KM) 45.1
theta hat (KM) 2.036 theta star (KM) 2.023
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.42 90% gamma percentile (KM) 1.047
95% gamma percentile (KM) 1.861 99% gamma percentile (KM) 4.161

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (45.10, α) 30.69 Adjusted Chi Square Value (45.10, β) 30.56
95% Gamma Approximate KM‐UCL (use when n>=50) 0.512 95% Gamma Adjusted KM‐UCL (use when n<50) 0.514

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Test Statistic 0.914 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.911 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.148 Lilliefors GOF Test
5% Lilliefors Critical Value 0.184 Detected Data appear Lognormal at 5% Significance Level
Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.282 Mean in Log Scale ‐4.048
SD in Original Scale 0.861 SD in Log Scale 2.395
   95% t UCL (assumes normality of ROS data) 0.406    95% Percentile Bootstrap UCL 0.406
   95% BCA Bootstrap UCL 0.433    95% Bootstrap t UCL 0.452
   95% H‐UCL (Log ROS) 0.675

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.955 KM Geo Mean 0.142
KM SD (logged) 0.95    95% Critical H Value (KM‐Log) 2.148
KM Standard Error of Mean (logged) 0.086    95% H‐UCL (KM ‐Log) 0.266
KM SD (logged) 0.95    95% Critical H Value (KM‐Log) 2.148
KM Standard Error of Mean (logged) 0.086

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.447 Mean in Log Scale ‐2.142
SD in Original Scale 1.361 SD in Log Scale 1.267
   95% t UCL (Assumes normality) 0.644    95% H‐Stat UCL 0.344
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Detected Data appear Approximate Gamma Distributed at 5% Significance Level

Suggested UCL to Use
95% KM Approximate Gamma UCL 0.512

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Phenanthrene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 52
Number of Detects 53 Number of Non‐Detects 78
Number of Distinct Detects 41 Number of Distinct Non‐Detects 20
Minimum Detect 0.11 Minimum Non‐Detect 0.098
Maximum Detect 10 Maximum Non‐Detect 25
Variance Detects 6.709 Percent Non‐Detects 59.54%
Mean Detects 1.402 SD Detects 2.59
Median Detects 0.34 CV Detects 1.848
Skewness Detects 2.595 Kurtosis Detects 5.78
Mean of Logged Detects ‐0.699 SD of Logged Detects 1.3

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.529 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 0 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.334 Lilliefors GOF Test
5% Lilliefors Critical Value 0.121 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.639 KM Standard Error of Mean 0.156
KM SD 1.757    95% KM (BCA) UCL 0.912
   95% KM (t) UCL 0.897    95% KM (Percentile Bootstrap) UCL 0.906
   95% KM (z) UCL 0.895    95% KM Bootstrap t UCL 0.992
90% KM Chebyshev UCL 1.106 95% KM Chebyshev UCL 1.318
97.5% KM Chebyshev UCL 1.611 99% KM Chebyshev UCL 2.188

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 4.842 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.806 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.254 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.128 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.597 k star (bias corrected MLE) 0.575
Theta hat (MLE) 2.349 Theta star (bias corrected MLE) 2.436
nu hat (MLE) 63.24 nu star (bias corrected) 61
Mean (detects) 1.402

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.573
Maximum 10 Median 0.01
SD 1.776 CV 3.099
k hat (MLE) 0.282 k star (bias corrected MLE) 0.281
Theta hat (MLE) 2.031 Theta star (bias corrected MLE) 2.041
nu hat (MLE) 73.94 nu star (bias corrected) 73.58
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (73.58, α) 54.82 Adjusted Chi Square Value (73.58, β) 54.65
95% Gamma Approximate UCL (use when n>=50) 0.769 95% Gamma Adjusted UCL (use when n<50) 0.772

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.639 SD (KM) 1.757
Variance (KM) 3.086 SE of Mean (KM) 0.156
k hat (KM) 0.132 k star (KM) 0.135
nu hat (KM) 34.71 nu star (KM) 35.24
theta hat (KM) 4.827 theta star (KM) 4.753
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.632 90% gamma percentile (KM) 1.861
95% gamma percentile (KM) 3.588 99% gamma percentile (KM) 8.719

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (35.24, α) 22.66 Adjusted Chi Square Value (35.24, β) 22.55
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.994    95% Gamma Adjusted KM‐UCL (use when n<50) 0.999

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.863 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 2.36E‐06 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.154 Lilliefors GOF Test
5% Lilliefors Critical Value 0.121 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.59 Mean in Log Scale ‐2.534
SD in Original Scale 1.771 SD in Log Scale 1.941
   95% t UCL (assumes normality of ROS data) 0.846    95% Percentile Bootstrap UCL 0.846
   95% BCA Bootstrap UCL 0.941    95% Bootstrap t UCL 0.958
   95% H‐UCL (Log ROS) 0.898

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.605 KM Geo Mean 0.201
KM SD (logged) 1.136    95% Critical H Value (KM‐Log) 2.318
KM Standard Error of Mean (logged) 0.102    95% H‐UCL (KM ‐Log) 0.482
KM SD (logged) 1.136    95% Critical H Value (KM‐Log) 2.318
KM Standard Error of Mean (logged) 0.102

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.741 Mean in Log Scale ‐1.681
SD in Original Scale 2.041 SD in Log Scale 1.369
   95% t UCL (Assumes normality) 1.037    95% H‐Stat UCL 0.646
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 1.318

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

Pyrene

General Statistics
Total Number of Observations 131 Number of Distinct Observations 58
Number of Detects 60 Number of Non‐Detects 71
Number of Distinct Detects 46 Number of Distinct Non‐Detects 18
Minimum Detect 0.12 Minimum Non‐Detect 0.097
Maximum Detect 5.7 Maximum Non‐Detect 25
Variance Detects 1.693 Percent Non‐Detects 54.20%
Mean Detects 1.042 SD Detects 1.301
Median Detects 0.52 CV Detects 1.249
Skewness Detects 2.044 Kurtosis Detects 3.815
Mean of Logged Detects ‐0.587 SD of Logged Detects 1.116

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic 0.708 Normal GOF Test on Detected Observations Only
5% Shapiro Wilk P Value 2.22E‐15 Detected Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.26 Lilliefors GOF Test
5% Lilliefors Critical Value 0.114 Detected Data Not Normal at 5% Significance Level
Detected Data Not Normal at 5% Significance Level

Kaplan‐Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs
KM Mean 0.546 KM Standard Error of Mean 0.088
KM SD 0.992    95% KM (BCA) UCL 0.687
   95% KM (t) UCL 0.692    95% KM (Percentile Bootstrap) UCL 0.698
   95% KM (z) UCL 0.691    95% KM Bootstrap t UCL 0.728
90% KM Chebyshev UCL 0.81 95% KM Chebyshev UCL 0.93
97.5% KM Chebyshev UCL 1.096 99% KM Chebyshev UCL 1.422

Gamma GOF Tests on Detected Observations Only
A‐D Test Statistic 1.93 Anderson‐Darling GOF Test
5% A‐D Critical Value 0.783 Detected Data Not Gamma Distributed at 5% Significance Level
K‐S Test Statistic 0.15 Kolmogorov‐Smirnov GOF
5% K‐S Critical Value 0.118 Detected Data Not Gamma Distributed at 5% Significance Level
Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 0.928 k star (bias corrected MLE) 0.892
Theta hat (MLE) 1.123 Theta star (bias corrected MLE) 1.168
nu hat (MLE) 111.3 nu star (bias corrected) 107.1
Mean (detects) 1.042

Gamma ROS Statistics using Imputed Non‐Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15‐20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.
For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
Minimum 0.01 Mean 0.485
Maximum 5.7 Median 0.01
SD 1.016 CV 2.097
k hat (MLE) 0.338 k star (bias corrected MLE) 0.336
Theta hat (MLE) 1.432 Theta star (bias corrected MLE) 1.443
nu hat (MLE) 88.68 nu star (bias corrected) 87.98
Adjusted Level of Significance (β) 0.0482
Approximate Chi Square Value (87.98, α) 67.36 Adjusted Chi Square Value (87.98, β) 67.16
95% Gamma Approximate UCL (use when n>=50) 0.633 95% Gamma Adjusted UCL (use when n<50) 0.635

Estimates of Gamma Parameters using KM Estimates
Mean (KM) 0.546 SD (KM) 0.992
Variance (KM) 0.985 SE of Mean (KM) 0.088
k hat (KM) 0.303 k star (KM) 0.301
nu hat (KM) 79.36 nu star (KM) 78.87
theta hat (KM) 1.803 theta star (KM) 1.814

Page 31 of 32 Geosyntec Consultants



APPENDIX B‐2C
SVOCs in Groundwater
micrograms per liter (µg/L)

80% gamma percentile (KM) 0.838 90% gamma percentile (KM) 1.61
95% gamma percentile (KM) 2.496 99% gamma percentile (KM) 4.796

Gamma Kaplan‐Meier (KM) Statistics
Approximate Chi Square Value (78.87, α) 59.41 Adjusted Chi Square Value (78.87, β) 59.23
   95% Gamma Approximate KM‐UCL (use when n>=50) 0.725    95% Gamma Adjusted KM‐UCL (use when n<50) 0.727

Lognormal GOF Test on Detected Observations Only
Shapiro Wilk Approximate Test Statistic 0.929 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0.00213 Detected Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.119 Lilliefors GOF Test
5% Lilliefors Critical Value 0.114 Detected Data Not Lognormal at 5% Significance Level
Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non‐Detects
Mean in Original Scale 0.511 Mean in Log Scale ‐1.966
SD in Original Scale 1.005 SD in Log Scale 1.629
   95% t UCL (assumes normality of ROS data) 0.657    95% Percentile Bootstrap UCL 0.655
   95% BCA Bootstrap UCL 0.698    95% Bootstrap t UCL 0.69
   95% H‐UCL (Log ROS) 0.79

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
KM Mean (logged) ‐1.462 KM Geo Mean 0.232
KM SD (logged) 1.135    95% Critical H Value (KM‐Log) 2.316
KM Standard Error of Mean (logged) 0.103    95% H‐UCL (KM ‐Log) 0.555
KM SD (logged) 1.135    95% Critical H Value (KM‐Log) 2.316
KM Standard Error of Mean (logged) 0.103

DL/2 Statistics
DL/2 Normal DL/2 Log‐Transformed
Mean in Original Scale 0.652 Mean in Log Scale ‐1.501
SD in Original Scale 1.441 SD in Log Scale 1.347
   95% t UCL (Assumes normality) 0.86    95% H‐Stat UCL 0.745
DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use
95% KM (Chebyshev) UCL 0.93

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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APPENDIX C 

For a hypothetical future construction worker, inhalation of volatiles in ambient air within a 
trench is potentially complete.  Therefore, transport of volatile organic compounds (VOCs) 
detected in groundwater to outdoor air in a trench was evaluated using a modified version of the 
Virginia Department of Environmental Quality (VDEQ) model (VDEQ, 2019). This transport 
process is characterized by a “volatilization factor” (VF), which is defined as the volatile 
chemical concentration in outdoor air in a trench (COA, trench) divided by the volatile chemical 
concentration in soil vapor (CSV) based on groundwater concentrations. Thus, the concentration 
of a VOC in outdoor air in a trench can be expressed as a function of the chemical concentration 
in soil vapor and the VF:  

COA trench = CSV × VFtrench 

Where: 

COA trench      = chemical concentration in outdoor air in a trench (mg/m3); 

CSV  = chemical concentration in soil vapor (mg/m3); and 

VFtrench  = volatilization factor from soil vapor into outdoor air in a trench (unitless). 

 

Chemical-specific trench VFs were developed as described below and are applied to the results 
reported in groundwater.  The estimated 95% UCLs or maximum concentrations of each detected 
VOC in groundwater were used to estimate trench air exposure point concentrations.  

Trench Model  

The VDEQ published a model which predicts exposure of workers to volatile chemicals in 
construction and utility trenches (VDEQ, 2019). The model includes two different approaches 
for estimating volatilization of a contaminant from groundwater to a trench: one based on 
groundwater pooling in the trench, and the other based on chemical transport through the vadose 
zone.  The VF is based on a modification of the VDEQ model for chemical transport through the 
vadose zone. A box model is then used to estimate dilution within the trench. The VDEQ model 
does not account for potential transport of chemicals through the sidewalls of a trench. To 
account for chemical transport through the sidewalls as well as the bottom of the trench, the area 
of the trench (A) (which represents the area of the bottom of the trench in the VDEQ model) was 
modified to include the total area of the four sides and the bottom of the trench. 

Trench air concentrations based on a groundwater source below the bottom of the trench are 
estimated by the VDEQ (2019) model as follows: 

 

Ctrench = CGW × VF 
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VF  =  
H × Dair ×Pa3.33× A × F × 10-3 ×104 × 3600

R×T ×Ld × ACH ×V ×Pt2

Where: 

Ctrench = chemical concentration in outdoor air in a trench (µg/m3) 

CGW = chemical concentration in groundwater (micrograms per liter [µg/L]) 

VF =  volatilization factor (liters per cubic meter [L/m3])

H = Henry’s law constant (atmosphere‐cubic meter per mole [atm‐m3/mol]) 

Dair = diffusion coefficient in air (cm2/sec) 

Pa  =  air-filled porosity (unitless) 

A = area of trench (m2) 

F =  fraction of floor through which chemical can enter (unitless) 

R = gas constant (8.2x10-5 atmosphere-cubic meter per Kelvin [atm-m3/mol-K) 

T = average temperature (kelvin [K]) 

Ld = distance between trench bottom and soil vapor source (cm) 

ACH = air exchanges per hour (hr-1) 

V = volume of trench (m3) 

Pt  =  total soil porosity (unitless) 

10-3 = conversion factor (liter per cubic centimeter [L/cm3]) 

104 = conversion factor (square centimeter per square meter [cm2/m2]) 

3600 - conversion factor (seconds per hour [sec/hr])

Combining the above equations provides the following: 

Ctrench =  CGW × 
H × Dair ×Pa3.33× A × F × 10-3 ×104 × 3600

R×T ×Ld × ACH ×V ×Pt2

Soil vapor concentrations can be estimated from groundwater concentrations using the 
following equation (DTSC, 2011): 

CSV = H’ × CGW 



Appendix VF Trench Model 3 August 2019 

H’ = H / R × T 

Where: 

Csv = chemical concentration in soil vapor (µg/m3) 

H’ = dimensionless Henry’s Constant (unitless) 

Rearranging the equations above to solve for groundwater concentrations (CGW): 

CGW = Csv × (R × T) / H 

Substituting CGW into the VDEQ model provides the following: 

Ctrench =  CSV × ሾሺR × Tሻ / Hሿ × 
H × Dair ×Pa3.33× A × F × 10-3 ×104 × 3600

R×T ×Ld × ACH ×V ×Pt2

Finally, the above equation can be simplified to the following equations to estimate the 
concentrations in trench air from soil vapor.  

Ctrench =  CSV ×  
Dair ×Pa3.33× A × F × 104 × 3600

Ld × ACH ×V ×Pt2 × 10

Ctrench = CSV × VFtrench 

VFtrench =  
Dair ×Pa3.33× A × F × 104 × 3600

Ld × ACH ×V ×Pt2 × 10

Where: 

VFtrench = volatilization factor from soil vapor into outdoor air in a trench (unitless) 

Ld = distance between trench bottom and soil vapor (cm) 

104 = conversion factor (cm2/m2) 

3600 = conversion factor (sec/hr) 

106 = conversion factor (cubic centimeter per cubic meter [cm3/m3]) 
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Model Input Parameters 

A summary of the model input parameters for the trench is presented in Table C1.  In the 
absence of any site-specific information regarding trench dimensions for a hypothetical future 
construction worker, it is assumed that on average, trench dimensions are:  12 feet in length, 4 
feet wide, and 10 feet deep, which is consistent with the depth of soil used for direct exposures.  
The fraction of the trench floor and sides through which chemicals can enter (F) was 
conservatively assumed to be 1, indicating the entire base of the trench and sides of the trench 
are within the contaminated zone and exposed. An air exchange rate of 2 air exchanges (ACH) 
per hour was used (VDEQ, 2019).  Finally, default U.S. EPA soil property values was used for 
air‐filled porosity (0.28) and total porosity (0.43) in the vadose zone.   

For the distance between the trench sides/bottom and the soil vapor source (Ld), a Ld value of 0.5 
cm was selected as a reasonable distance between the sides/bottom of the trench and the vapor 
source.  Default chemical‐specific physicochemical properties were used in calculating the VFs 
for the COPCs in soil vapor.   

Table C1 presents the VFtrench values estimated for COPCs.  The estimated chemical 
concentrations in outdoor air in a trench from groundwater are presented in the main body of the 
report.  

References 

Department of Toxic Substances Control. 2011. Guidance for the Evaluation and Mitigation of 
Subsurface Vapor Intrusion to Indoor Air. Final. October. 

Virginia Department of Environmental Quality. 2019. Voluntary Remediation Program Risk 
Assessment Guidance. 



Parameter Symbol Value Units
Fraction of floor through which chemical can enter F 1 unitless
Length of trench L 12 feet
Width of trench W 4 feet
Depth of Trench D 10 feet
Area of side walls and floor of trench A 34.19 m2

Volume of trench V 13.59 m3

Air exchange ACH 2 1/hour
Distance between trench sides/bottom and soil vapor source Ld 15.24 cm
Volumetric air content in vadose zone θA 0.28 cm3/cm3

Total porosity in vadose zone θT 0.43 cm3/cm3

Notes and Abbreviations::
1  Virginia Department of Environmental Quality (VDEQ).  2019.  Voluntary Remediation Program - Risk Assessment Guidance

VOCs CAS
Number

Diffusivity 
in Air
Dia

(cm2/s)

Volatilizatio
n Factor
VF trench

(unitless)
1,1,1-Trichloroethane 71-55-6 6.5E-02 1.5E-02
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 3.8E-02 8.7E-03
1,1-Dichloroethane 75-34-3 8.4E-02 1.9E-02
1,1-Dichloroethene 75-35-4 8.6E-02 2.0E-02
1,2,3-Trichlorobenzene 87-61-6 4.0E-02 9.2E-03
1,2,4-Trimethylbenzene 95-63-6 6.1E-02 1.4E-02
1,2-Dichlorobenzene 95-50-1 5.6E-02 1.3E-02
1,3,5-Trimethylbenzene 108-67-8 6.0E-02 1.4E-02
4-Isopropyltoluene 99-87-6 7.8E-02 1.8E-02
Acetone 67-64-1 1.1E-01 2.5E-02
Benzene 71-43-2 9.0E-02 2.1E-02
Chloroethane 75-00-3 1.0E-01 2.3E-02
cis-1,2-Dichloroethene 156-59-2 8.8E-02 2.0E-02
Ethylbenzene 100-41-4 6.8E-02 1.6E-02
Isopropylbenzene 98-82-8 6.0E-02 1.4E-02
Methyl-tert-butyl ether (MTBE) 1634-04-4 7.5E-02 1.7E-02
Naphthalene 91-20-3 6.0E-02 1.4E-02
n-Butylbenzene 104-51-8 5.3E-02 1.2E-02
n-Propylbenzene 103-65-1 6.0E-02 1.4E-02
sec-Butylbenzene 135-98-8 5.3E-02 1.2E-02
Styrene 100-42-5 7.1E-02 1.6E-02
Tetrachloroethene (PCE) 127-18-4 5.0E-02 1.2E-02
Toluene 108-88-3 7.8E-02 1.8E-02
trans-1,2-Dichloroethene 156-60-5 8.8E-02 2.0E-02
Trichloroethene (TCE) 79-01-6 6.9E-02 1.6E-02
Vinyl Chloride 75-01-4 1.1E-01 2.5E-02
Xylenes, Total 1330-20-7 6.9E-02 1.6E-02
TPH-Gasoline (C4-C12) --- 7.3E-02 1.7E-02

U.S. EPA default values (RSLs, 2019)

calculated; height x width x depth
VDEQ default, (VDEQ, 2019)
0.5 foot - reasonable assumption
U.S. EPA default values (RSLs, 2019)

VDEQ default, (VDEQ, 2019)
reasonable assumption
reasonable assumption
reasonable assumption
calculated; 4 walls and floor

TABLE C1
SUMMARY OF TRENCH MODEL1 INPUTS AND VOLATILIZATION FACTORS

Brisbane Baylands OU2
Brisbane, California

Reference
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APPENDIX D 

This Appendix describes the methods to estimate action levels for respirable particulate matter, 
including particles 10 microns in diameter (PM10) and chemicals of potential concern (COPC) 
adhered to dust, that may be present in air along the perimeter of the Site during work hours.  
The action levels were developed using risk-based procedures that are consistent with 
Environmental Protection Agency (EPA) guidelines to protect human health for intermediate 
exposures [EPA, 1989] in order to reduce the possibility of adverse health impacts to nearby off-
site receptors.  Procedures will be in place to monitor for the presence of respirable particulate 
matter along the perimeter of the project Site and samples will be collected to compare 
concentrations to action levels.  Appropriate corrective measures will be implemented if the 
action levels are exceeded. 

Particulate Action Level (PM10) 

Airborne particles can be classified by their particle diameter and health effects.  Large particles 
typically settle out of the air rapidly and pose a limited health risk, but small particles may 
remain in the air for longer time periods and can penetrate deeply into the human respiratory 
system where they can cause harmful health effects.  Particles 10 microns or smaller in diameter 
(PM10) and particles 2.5 microns or smaller in diameter (PM2.5) (i.e., respirable particles) pose 
the greatest health risk because they can penetrate deeply into the human respiratory system.   

There are two forms of PM standards – annual and 24-hour.  The annual standard is designed to 
cap individuals’ total PM exposure; the 24-hour standard is designed to protect individuals’ peak 
PM exposure.   

National Ambient Air Quality Standards (NAAQS) and the California Ambient Air Quality 
Standard (CAAQS) are designed to protect the general public from airborne particulates 
generated in the urban, suburban and rural environments.  The current 24-hour standards are: 

• National Ambient Air Quality Standard (NAAQS):

o PM10 - 150 micrograms per cubic meter (µg/m3) average per 24 hour day (not to be
exceeded more than once per year on average over 3 years); and

o PM2.5 - 35 µg/m3 average per 24-hour day (98th percentile, averaged over 3 years).

• California Ambient Air Quality Standard (CAAQS):

o PM10 - 50 µg/m3 average per 24-hour day; and

o PM2.5 - NA (currently, California has no 24-hour PM2.5 standard.).

The recommended action level for respirable dust (PM10), which will trigger a modification in 
the activity or an increase in dust suppression efforts, is based on the CAAQS of 50 µg/m3. 

Available data from Bay Area air monitoring stations indicate that annual average regional 
background PM10 concentrations are approximately 20 µg/m3 or less [Bay Area Air Quality 
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Management District (BAAQMD), 2011].  For this evaluation, a concentration of 20 µg/m3 is a 
reasonable estimation of average background PM10 concentrations at the Site. 

Considering background concentrations, average PM10 concentrations up to 0.11 mg/m3 for an 8-
hour workday would likely result in the achievement of the 0.05 mg/m3 24-hour TWA (50 
µg/m3) standard at the Site perimeter.  The calculated value of 0.11 mg/m3 for an 8-hour work 
shift (see Equation 1) assumes that the PM10 concentration is 0.02 mg/m3 (20 µg/m3) for 16 
hours of the non-work day, resulting in a calculated hypothetical 24-hour TWA PM10 
concentration of 0.05 mg/m3.  Therefore, the selected 8-hour TWA airborne Action Level for 
PM10 dust is 0.11 mg/m3 (Table D-1).  

Equation 1: Calculation of 8-hour TWA PM10 for an 8-hour Shift 

𝑃𝑃𝑃𝑃108−ℎ𝑜𝑜𝑜𝑜𝑜𝑜−𝑇𝑇𝑇𝑇𝑇𝑇 =
24 ∗ 𝑃𝑃𝑃𝑃1024−ℎ𝑜𝑜𝑜𝑜𝑜𝑜−𝑇𝑇𝑇𝑇𝑇𝑇 − 16 ∗ 𝑃𝑃𝑃𝑃10𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑜𝑜𝑜𝑜𝑜𝑜𝑏𝑏𝑏𝑏

8
Where: 

PM108-hour-TWA =  8-hour TWA PM10 for an 8-hour shift [mg/m3] 

PM1024-hour-TWA =  24-hour TWA PM10 [0.05 mg/m3] 

PM10background  =  Background PM10 [0.02 mg/m3] 

In the event of high wind days or if the upwind 8-hour PM10 average concentration is greater 
than 0.11 mg/m3, the measured upwind concentration will be subtracted from the measured 
downwind concentration to determine the net ground level (NGL) concentration.  The NGL will 
be compared with the project PM10 action level (0.11 mg/m3). 

COPCs Action Levels in Dust from Soil 

For risk-driving COPCs identified in soil from the Site (arsenic, lead, total petroleum 
hydrocarbons as diesel [TPHd], and tetrachloroethene [PCE]), the more stringent of (1) the short-
term (8-hour) Reference Exposure Level (REL), as available; and (2) the calculated risk-based 
airborne action levels based on carcinogenic and noncarcinogenic endpoints for off-site 
receptors, using EPA (2020) and DTSC (2020) guidance, are selected as the COPC airborne 
action levels. These estimated action levels assume direct inhalation and are conservative in that 
they do not consider the potential for dilution from chemicals in air between the Site perimeter 
and off-Site locations. 

Available chronic RELs for non-carcinogenic hazards, inhalation unit risk (IUR) factors for 
carcinogenic risk, and exposure parameters are discussed below. The toxicity values were 
obtained from guidance documents published by the DTSC (HERO Note 10; DTSC 2019) and 
the EPA RSLs (EPA, 2020). 

Exposure parameters used to calculate action levels in air were selected based on available 
DTSC and EPA guidance or on professional judgment for work day exposures (Table D-2). 
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• Exposure Frequency – The assumed exposure frequency (EF) for the potential off-Site
receptors is 60 days/year (i.e., 3 months; 12 weeks; 5 days/week).

• Exposure Time – For the inhalation exposure pathway, a key parameter is the assumed
exposure time (ET), expressed as hours per day (hrs/day). The ET indicates the amount
of time a member of the hypothetical population may spend each day in an area where
airborne COPCs occur in ambient air. The ET is assumed to be 8 hours/day.

• Averaging Time and Exposure Duration – For estimating the chronic daily intake for non-
carcinogenic adverse health effects, the averaging time (AT) is assumed to be equal to the
exposure duration (ED) in units of days.  For this analysis, the assumed time is 60
days/year (3 months, 12 weeks, 5 days/week).  The AT and ED are 60 days and 0.23
years, respectively. For estimating carcinogenic risk, averaging time is assumed to be a
lifetime of 70 years (EPA, 1989).

Non-Carcinogenic Risk-Based Airborne Exposure Level 

The non-carcinogenic risk-based airborne Action Level was calculated using Equation 2 below 
(EPA, 2009) and a Target Hazard Index (THI) of one (1) (Table D-2). The THI is the non-
carcinogenic hazard of an individual airborne COPC through a particular exposure pathway, and 
a total THI less than or equal to one (1) represents an exposure that is unlikely to cause adverse 
non- carcinogenic health effects, even for sensitive populations (EPA, 1989).  In Equation 2, 
“respirable chemical” is the amount of non-volatile chemical associated with the PM10 fraction 
of airborne dust: 

Equation 2: Respirable Dust Action level for Non-Carcinogenic Airborne COCs 

𝐴𝐴𝐴𝐴 =  
𝑇𝑇𝑇𝑇𝑇𝑇 ∗ 𝐴𝐴𝑇𝑇𝑏𝑏𝑏𝑏 ∗ (𝑅𝑅𝑅𝑅𝐴𝐴 𝑜𝑜𝑜𝑜 𝑅𝑅𝑅𝑅𝑅𝑅)

𝑅𝑅𝐸𝐸 ∗ 𝑅𝑅𝐸𝐸 ∗ 𝑅𝑅𝑇𝑇 ∗ � 1𝑑𝑑𝑑𝑑𝑑𝑑
24ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜�

Where: 

AL = Action Level – respirable chemical concentration in Site ambient air that is unlikely to 
cause adverse non- carcinogenic health effects [mg/m3]; 

THI = Target Hazard Index – target non-carcinogenic hazard of 1 [dimensionless]; 
ATnc = Averaging time (ED * 365 days/year) [days]; 
REL = Reference exposure level [μg/m3] 
RfC =  Reference concentration [μg/m3] 
EF = Assumed exposure frequency [days/yr] 
ED = Assumed exposure duration [yr] 
ET = Exposure time [hrs/day] 
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Carcinogenic Risk-Based Airborne Exposure Level 

The carcinogenic risk-based airborne action levels for carcinogenic COPCs were calculated 
using Equation 2 below and a lifetime incremental cancer risk of one-in-one million (1×10-6) 
(Table D-2). An incremental cancer risk of 1×10-6 is the lower bound of the incremental cancer 
risk range of 1×10-6 to one in ten thousand (1×10-4) that the EPA defines as “safe and protective” 
of human health (EPA, 1991). In Equation 2, “respirable chemical” is the amount of non-volatile 
chemicals associated with the PM10 fraction of airborne dust. 

Equation 2: Respirable Dust Action Level for Carcinogenic Airborne COCs 

𝐴𝐴𝐴𝐴 =  
𝑇𝑇𝑅𝑅 ∗ 𝐴𝐴𝑇𝑇𝑏𝑏

𝑅𝑅𝐸𝐸 ∗ 𝑅𝑅𝐸𝐸𝐸𝐸 ∗ 𝑅𝑅𝑇𝑇 ∗ 𝑇𝑇𝐼𝐼𝑅𝑅 ∗ � 1𝑑𝑑𝑑𝑑𝑑𝑑
24ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜�

Where: 

AL = Action Level – respirable chemical concentration in site ambient air that is unlikely to 
cause adverse carcinogenic health effects (mg/m3) 

TR = Target lifetime incremental cancer risk of 10-6 (dimensionless) 

ATc = Averaging time (70 years * 365 days/year) (days) 

EF = Assumed exposure frequency (days/year) 

ED = Assumed exposure duration (year) 

ET = Exposure time (hours/day) 

IUR = Inhalation unit risk ([μg/m3]-1) 

COPC Airborne Action Level 

Concentrations of risk-driving COPCs in dust were calculated using Equation 3 to evaluate 
whether the 8-hour TWA airborne Action Level for PM10 dust of 0.11 mg/m3 would be protective 
of off-site populations. 

Equation 3: Respirable Dust Action Level for Identified Airborne COCs 

𝐸𝐸 =  
𝐴𝐴𝐴𝐴

𝑅𝑅𝐶𝐶𝑅𝑅𝑚𝑚𝑏𝑏𝑚𝑚 𝑜𝑜𝑜𝑜 𝑅𝑅𝐶𝐶𝑅𝑅95𝑈𝑈𝑈𝑈𝑈𝑈 ∗ 10−6𝑘𝑘𝑘𝑘/𝑚𝑚𝑘𝑘

Where: 

D  = maximum hypothetical concentration of PM10 Dust [mg/m3] 

AL  =  airborne Action Level [mg/m3]  

COPC95UCL = estimated 95% UCL of the mean in soil samples from the site [mg/kg] 
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As indicated in Table D-2, the risk-driving COPC with the lowest dust action level is lead.  
Based on the 95% UCL for lead (1,320 mg/kg), the calculated action level for respirable lead is 
1.14 mg/m3 (8-hr TWA) based on the airborne action level of 1.5 µg/m3 (Table D-2). This 
calculated action level for respirable lead is less stringent than the 8-hour workday TWA of 0.11 
mg/m3 for PM10; therefore, the project respirable action of level of 0.11 mg/m3 (110 µg/m3) for 
PM10 can be used to limit concentrations of non-volatile risk-based COPCs as well as PM10.  
Maintaining respirable particulates below 0.11 mg/m3 will ensure that both PM10 emissions and 
risk-based COPC dust particulates from the project will not reasonably cause the 24-hour TWA 
for PM10 or the risk-based concentrations to be exceeded.  
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DTSC, 2019.  Human Health Risk Assessment Note 10 – Toxicity Criteria, February. 

United States Environmental Protection Agency (EPA), “Risk Assessment Guidance for 
Superfund,” Vol. 1: Human Health Evaluation Manual (Part A), Interim Final, EPA/540/1-
89/002,” December 1989. 

United States Environmental Protection Agency, “Regional Screening Levels,” May 2020. 



Concentration

(mg/m3)
Time Period

PM10 Dustc 0.05
(24-hour avg)

0.054 8-hour avg

Arsenic NA 14.2 8-hour avg

Lead 1.5 1.14 8-hour avg

Carcinogenic 
PAHs 

and other COPCs
NA 9.60 8-hour avg

Abbreviations:

avg = average

BAAQMD = Bay Area Air Quality Management District

CAAQS = California Ambient Air Quality Standards

NA = Not Available

Notes:

c The respirable dust (PM10) Action Level is established from the CAAQS for PM10, which is a 24-hour TWA, 
and is calculated for an 8-hour TWA during the workday by using average ambient background concentrations 
during non-workday hours.

a  The CAAQS and NAAQS are referenced in California Code of Regulations, Title 17, Section 70200 and in 
Title 40, Part 50 of the Code of Federal Regulations, respectively.

b  To account for short-term variations in dust emissions, a 5-minute TWA of 1 mg/m3, which approximately 
corresponds to that of visible dust, will serve as the stop work Target Level. If this Target Level is exceeded at air 
monitoring stations during excavation activities, work will be temporarily stopped to reassess Site activities and 
dust suppression efforts. Additionally, a PM10 cconcentration of approximately two times the PM10 Action 
Level estimated as a 5-minute TWA during hourly inspections of air monitors will result in an increase in dust 
suppression efforts.

Risk-Driving COPCs

TABLE D-1
COMPARISON OF AIRBORNE ACTION LEVELS FOR PM10 AND OTHER COPCs

UPC OU-2
Brisbane, California

Dust

Selected Airborne Action Level

Airborne Dust

CAAQS 
or NAAQS 

Regulatory Levela

(mg/m3)

Geosyntec Consultants



Risk-Driving
Constituents

of Concern (COC)

Soil 

Concentration2

(mg/kg) 

Toxicity
Value

Toxicity
Value
(units)

Source of 
Toxicity

Value

Risk-Based
Airborne 

Action Level 1

(µg/m3)

Source(a)

Dust

Action Level 3

(mg/m3)

Arsenic (noncancer) 58.0 1.5E-02 (µg/m3) OEHHA 0.82 calculated 14.16

Arsenic (cancer) 58.0 4.3E-03 (µg/m3)-1 IRIS 0.89 calculated 15.37

Lead 1,320 1.5 CAAQS   1.14

TPHd 370 2.6E+02 (µg/m3) OEHHA 14,235 calculated 38,473

PCB-1260 0.1 5.7E-04 (µg/m3)-1 OEHHA 6.72 calculated 73,887

Notes and Abbreviations:

    mg/kg - milligrams per kilogram

    µg/m3 - micrograms per meter cubed

    mg/m3 - milligrams per meter cubed

    OEHHA = Office of Environmental Health Hazard Assessment Reference Exposure Levels

    NA = Not Available
1  Risk-based concentrations calculated based on a target hazard index and carcinogenic risk using the toxicity values and exposure parameters presented below.
2  The 95 percent upper confidence limit of the mean is presented. 
3  Respirable dust action levels for individual chemical compounds were calculated using the following equation:

   Dust action level = (RBCair / 1000 µg/mg )/ (Csoil x 10-6 kg/mg)

Exposure Parameter Symbol Value Units
Target Hazard Index THI 1 unitless
Target Cancer Risk TR 1E-06 unitless
Averaging Time noncancer ATnc 20 days acute total duration - (3 months; 12 weeks, 5 days/week)
Averaging Time carcinogenic ATc 25,550 days
Exposure Frequency EF 20 days/year
Exposure Duration - noncancer EDnc 0.055 year
Exposure Duration - carcinogenic EDc 1 year
Exposure Time ET 0.33 hrs/day
Conversion Factor CF 1.00 day/hr

TABLE D-2

ACTION LEVELS FOR RISK-DRIVING COCs1

Brisbane, California

UPC OU-OU2

assumed 6 days/week for 17 weeks
acute duration - 12 weeks / 52 weeks
chronic - conservative 1-year duration
8 hour work day over 24 hours
Conversion factor

NA

Notes
Default point of departure
Default point of departure

Default - lifetime exposure

Geosyntec Consultants
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Appendix E

Estimated Cost Summary Table for Remedial Alternatives
Brisbane Baylands OU-2

Brisbane, California

REMEDIAL ALTERNATIVE CAPITAL COST
O&M 
COST

TOTAL COST

ALTERNATIVE 1
No Action

$0 $0 $0

ALTERNATIVE 2
Land Use Restrictions / Vapor Intrusion Mitigation /

 Monitored Natural Attenuation

$1,200,000 $6,900,000 $8,100,000

ALTERNATIVE 3
Land Use Restrictions / Vapor Intrusion Mitigation / Soil Capping / 

Soil Excavation with Relocation and/or Offsite Disposal / 
In Situ Groundwater Treatment and Monitoring

$33,300,000 $6,900,000 $40,200,000

ALTERNATIVE 3 (PLUS OPTIONAL SOIL TREATMENT)
Land Use Restrictions / Vapor Intrusion Mitigation / Soil Capping / 

Soil Excavation with Relocation and/or Offsite Disposal / 
In Situ Groundwater Treatment and Monitoring / Onsite Ex Situ Soil Treatment

$36,400,000 $6,900,000 $43,300,000

ALTERNATIVE 4
Land Use Restrictions / Vapor Intrusion Mitigation /

Complete Excavation with Offsite Disposal / Restoring to Original Grade /
 In Situ Groundwater Treatment and Monitoring 

$194,600,000 $6,900,000 $201,500,000

Notes:

1) These cost estimates are for comparison purposes only, include a contingency rate of 20%, and have an accuracy of +50/-30%.

2) Cost estimates will be refined following completion of remedial design.

3) Costs to implement and maintain land-use controls and groundwater monitoring will be covered under existing property management programs.

4) Capital and O&M Costs may not equal Total Costs due to rounding.

OU-2 FS/RAP 1 of 9 May 2020
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Appendix E-1A

Estimated Cost Summary Table for Remedial Alternative 2
Brisbane Baylands OU-2

Brisbane, California

TASK

LAND USE RESTRICTIONS

1) Land Use Covenant - Years 1 through 30 $ 1,710,000

VAPOR INTRUSION MITIGATION

2a) Soil Vapor Investigation $ 500,000

2b) Vapor Intrusion Mitigation Design and Construction $ 400,000

2c) Inspection and Monitoring - Years 1 through 30 $ 2,303,000

GROUNDWATER MONITORING

3) Groundwater Monitoring - Years 1 through 30 $ 1,870,000

SUBTOTAL $ 6,780,000

Contingency (20%) $ 1,360,000

TOTAL $ 8,140,000

Notes:

1) These cost estimates are for comparison purposes only, and have an accuracy of +50/-30%.

2) Cost estimates will be refined following completion of remedial design.

3) Costs to implement and maintain land-use restrictions will be covered under existing property management programs.

4) Subtotals may not equal Total due to rounding.

5) Import related to redevelopment not included.

COST ESTIMATE

OU-2 FS/RAP 2 of 9 May 2020
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Appendix E-1B

Estimated Cost Summary Backup Table for Remedial Alternative 2
Brisbane Baylands OU-2

Brisbane, California

Task 1 - Land Use Covenant - Years 1 through 30

Preparation of document restricting reuses of the Site that would pose a risk, for recording by San Mateo County.

Task Qty Unit Rate Capital Cost O&M Cost

Prepare Covenant Including Legal Support (Year 1) 1 each $100,000 $100,000 $0

LUC Annual Inspections (Years 2 through 30) 1 event/yr $70,000 $0 $1,612,000

Discount Rate:

Total Task 1:

Task 2 - Vapor Intrusion Mitigation - Years 1 through 30

Vapor intrusion mitigation through the use of vapor barriers or sub-slab venting systems.

Task Qty Unit Rate Capital Cost O&M Cost

Soil Vapor Investigation 1 each $500,000 $500,000 $0

VI Mitigation Design 1 each $100,000 $100,000 $0

Construction of Mitigation System 1 each $300,000 $300,000 $0

Inspections and Quarterly Monitoring (Years 2 through 30) 4 event/yr $25,000 $0 $2,303,000

Discount Rate:

Total Task 2:

Task 3 - Monitored Natural Attenuation - Years 1 Through 30

On-going groundwater monitoring with expansion of the monitoring well network to include the chlorinated volatile organic compound 
impacts north of the former Oil Tank area.

Task Qty Unit Rate Capital Cost O&M Cost

Expansion of Monitoring Well Network 1 each $25,000 $25,000 $0

Quarterly Monitoring and Reporting (Years 2 through 30) 4 event/yr $20,000 $0 $1,842,000

Discount Rate:

Total Task 3:

$6,780,000
$1,360,000

$8,140,000

Notes:
1) Discount rate is based on a 30-Yr Nominal Interest Rate on US Treasure Notes & Bonds (OMB Circular No. A-94, App C, Nov 2019).
2) Actual scope for vapor intrusion mitigation is unknown until soil vapor sampling is completed. Placeholder in cost estimate for purpose

of comparing alternatives.

1.5%

Contingency (20%)
Subtotal

TOTAL

$1,710,000

1.5%

$3,200,000

1.5%

$1,870,000

OU-2 FS/RAP 3 of 9 May 2020
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Appendix E-2A

Estimated Cost Summary Table for Remedial Alternative 3
Brisbane Baylands OU-2

Brisbane, California

TASK

LAND USE RESTRICTIONS

1) Land Use Covenant - Years 1 through 30 $ 1,710,000

VAPOR INTRUSION MITIGATION

2a) Soil Vapor Investigation $ 500,000
2b) Vapor Intrusion Mitigation Design and Construction $ 400,000
2c) Inspection and Monitoring - Years 1 through 30 $ 2,303,000

SOIL CAPPING

3) Soil Capping $ 23,680,000
SOIL EXCAVATION WITH RELOCATION AND/OR OFFSITE 
DISPOSAL

4a) Soil Excavation and Relocation $ 180,000
4b) Soil Excavation and Offsite Disposal 2,090,000

GROUNDWATER TREATMENT AND MONITORING

5a) In Situ Groundwater Treatment $ 750,000
5b) Groundwater Monitoring - Years 1 through 30 $ 1,870,000

SUBTOTAL $ 33,480,000

Contingency (20%) $ 6,700,000

TOTAL $ 40,180,000

ONSITE EX SITU SOIL TREATMENT (OPTIONAL)

6) Onsite Ex Situ Soil Treatment $ 2,640,000

SUBTOTAL WITH OPTIONAL TASK 6 $ 36,120,000

Contingency (20%) $ 7,220,000

TOTAL WITH OPTIONAL TASK 6 $ 43,340,000

Notes:
1) These cost estimates are for comparison purposes only, and have an accuracy of +50/-30%.
2) Cost estimates will be refined following completion of remedial design.
3) Costs to implement and maintain land-use restrictions will be covered under existing property management programs.
4) Subtotals may not equal Total due to rounding.

COST ESTIMATE

OU-2 FS/RAP 4 of 9 May 2020
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Appendix E-2B

Estimated Cost Summary Backup Table for Remedial Alternative 3
Brisbane Baylands OU-2

Brisbane, California

Task 1 - Land Use Covenant - Years 1 through 30

Preparation of document restricting reuses of the Site that would pose a risk, for recording by San Mateo County.

Task Qty Unit Rate Capital Cost O&M Cost

Prepare Covenant Including Legal Support (Year 1) 1 each $100,000 $100,000 $0

LUC Annual Inspections (Years 2 through 30) 1 event/yr $70,000 $0 $1,612,000

Discount Rate:

Total Task 1:

Task 2 - Vapor Intrusion Mitigation - Years 1 through 30

Vapor intrusion mitigation through the use of vapor barriers or sub-slab venting systems.

Task Qty Unit Rate Capital Cost O&M Cost

Soil Vapor Investigation 1 each $500,000 $500,000 $0

VI Mitigation Design 1 each $100,000 $100,000 $0

Construction of Mitigation System 1 each $300,000 $300,000 $0

Inspections and Quarterly Monitoring (Years 2 through 30) 4 event/yr $25,000 $0 $2,303,000

Discount Rate:

Total Task 2:

Task 3 - Soil Capping

Placement and compaction of clean fill (5 feet in depth) over the entire 140-acre site (i.e., 1,030,630 bank cubic yards of import 

fill with a 1.2 bulking factor). Loose imported fill (assumed bulking factor of 1.2) will be compacted in 6-inch lifts.

Task Qty Unit Rate Capital Cost O&M Cost

Loose Import Fill Characterization 1,237 sample $1,500 $1,855,500 $0

Loose Import Fill Transportation Cost 1,237,000 Bulk CY $15 $18,555,000 $0

Demarcation Fabric (4,500 square feet) 1,355 each $600 $813,000 $0

Placement and Compaction 614 days $4,000 $2,456,000 $0

Total Task 3:

Task 4a - Soil Excavation and Relocation

In the event the final development plan requires removal of impacted soil prior to capping, for example in an area where placement

of 5 feet of cap would exceed design grade, the excavated soil will be relocated onsite and subsequently capped as described

in Task 3. For costing purposes, 12,000 bulk cubic yards of soil was assumed to require excavation and relocation.

Task Qty Unit Rate Capital Cost O&M Cost

Soil Excavation and Relocation 12,000 Bulk CY $15 $180,000 $0

Total Task 4a:

Task 4b - Soil Excavation and Offsite Disposal

Task Qty Unit Rate Capital Cost O&M Cost

Soil Excavation, Stockpiling, and Loose Characterization 12,000 Bulk CY $15 $180,000 $0

Offsite Disposal (Non-hazardous, Altamont Landfill) 14,400 TON $90 $1,296,000 $0

Offsite Disposal (Hazardous, Buttonwillow Landfill) 3,600 TON $170 $612,000 $0

Total Task 4b:

1.5%

$1,710,000

1.5%

$3,200,000

$23,680,000

$180,000

$2,090,000

Excavation and offsite disposal of approximately 12,000 bulk cubic yards of impacted soil; 9,600 cubic yards were assumed to be non-RCRA 
California hazardous and 2,400 cubic yards were assumed to be hazardous. Assumed 1.5 tons per cubic yard for surficial soil.

OU-2 FS/RAP 5 of 9 May 2020
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Appendix E-2B

Estimated Cost Summary Backup Table for Remedial Alternative 3
Brisbane Baylands OU-2

Brisbane, California

Task 5 - In Situ Groundwater Treatment and Monitoring - Years 1 Through 11

Task Qty Unit Rate Capital Cost O&M Cost

In Situ Treatment of Chlorinated VOCs 1.5 each $500,000 $750,000 $0

Expansion of Monitoring Well Network 1 each $25,000 $25,000 $0

Quarterly Monitoring and Reporting (Years 2 through 30) 4 event/yr $20,000 $0 $1,842,000

Discount Rate:

Total Task 5:

Task 6 - Soil Excavation and Onsite Ex Situ Treatment (Optional)

Task Qty Unit Rate Capital Cost O&M Cost

Loose Soil Handling (Excavation, stockpiling, and backfilling) 12,000 Bulk CY $20 $240,000 $0

Ex Situ Thermal Treatment 12,000 Bulk CY $200 $2,400,000 $0

Total Task 6:

$33,480,000
$6,700,000
$40,180,000

$36,120,000
$7,220,000
$43,340,000

Notes:
1) Discount rate is based on a 30-Yr Nominal Interest Rate on US Treasure Notes & Bonds (OMB Circular No. A-94, App C, Nov 2019).
2) Actual scope for vapor intrusion mitigation is unknown until soil vapor sampling is completed. Placeholder in cost estimate for purpose
of comparing alternatives.

$2,640,000

Tasks 1 through 5 Only

Subtotal 
Contingency (20%)

Contingency (20%)
TOTAL

Subtotal 

Treatment of chlorinated VOCs north of former Oil Tank by two rounds of in situ injections; on-going site-wide groundwater monitoring with 
expansion of the monitoring well network to include the treatment area.

1.5%

$2,620,000

Excavation and treatment of approximately 12,000 bulk cubic yards of soil containing potentially mobile separate-phase petroleum 
hydrocarbons. Treated soil will be reused onsite.

TOTAL

All Tasks (including Optional Task 6)

OU-2 FS/RAP 6 of 9 May 2020
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Appendix E-3A

Estimated Cost Summary Table for Remedial Alternative 4
Brisbane Baylands OU-2

Brisbane, California

LAND USE RESTRICTIONS

1) Land Use Covenant - Years 1 through 30 $ 1,710,000

VAPOR INTRUSION MITIGATION

2a) Soil Vapor Investigation $ 500,000
2b) Vapor Intrusion Mitigation Design and Construction $ 400,000
2c) Inspection and Monitoring - Years 1 through 30 $ 2,303,000

EXCAVATION W/ DISPOSAL AND RESTORING TO ORIGINAL GRADE

3) Soil Excavation and Off-Site Disposal $ 144,954,000
4) Restoring to Original Grade $ 15,404,000

GROUNDWATER TREATMENT AND MONITORING

5a) In Situ Groundwater Treatment $ 750,000
5b) Groundwater Monitoring - Years 1 through 30 $ 1,870,000

SUBTOTAL $ 167,900,000

Contingency (20%) $ 33,580,000

TOTAL $ 201,500,000

Notes:
1) These cost estimates are for comparison purposes only, and have an accuracy of +50/-30%.
2) Cost estimates will be refined after the remedial design is completed.
3) Costs to implement and maintain land-use restrictions will be covered under existing property

management programs.
4) Subtotals may not equal Total due to rounding.

TASK COST ESTIMATE

OU-2 FS/RAP 7 of 9 May 2020
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Appendix E-3B

Estimated Cost Summary Backup Table for Remedial Alternative 4
Brisbane Baylands OU-2

Brisbane, California

Task 1 - Land Use Covenant - Years 1 through 30

Preparation of a land use covenant to prevent human exposure to contaminants left in place in groundwater and 

soil-gas, for recording by San Mateo County.

Task Qty Unit Rate Capital Cost O&M Cost

Prepare Covenant Including Legal Support (Year 1) 1 each $100,000 $100,000 $0

LUC Annual Inspections (Years 2 through 30) 1 event/yr $70,000 $0 $1,612,000

Discount Rate:

Total Task 1:

Task 2 - Vapor Intrusion Mitigation - Years 1 through 30

Vapor intrusion mitigation through the use of vapor barriers or sub-slab venting systems.

Task Qty Unit Rate Capital Cost O&M Cost

Soil Vapor Investigation 1 each $500,000 $500,000 $0

VI Mitigation Design 1 each $100,000 $100,000 $0

Construction of Mitigation System 1 each $300,000 $300,000 $0

Inspections and Quarterly Monitoring (Years 2 through 30) 4 event/yr $25,000 $0 $2,303,000

Discount Rate:

Total Task 2:

Task 3 - Soil Excavation and Offsite Disposal

Excavation of all soil with constituent of concern (COC) concentrations above cleanup levels to a maximum depth of 

fourteen feet below ground surface. The excavated soil will be excavated and transported offsite for disposal.

Excavations will be backfilled with soil as described in Task 3. Under this scenario, approximately 694,224 bank cubic 

yards of soil would be excavated and hauled offsite for disposal (assumed bulking factor of 1.2); 80% of soil was assumed to be 

non-hazardous and 20% of soil was assumed to be non-RCRA California hazardous. Assumed 1.5 tons per CY for surficial soil.

Task Qty Unit Rate Capital Cost O&M Cost

Soil Excavation, Stockpiling, and Loose Characterization 833,069 Bulk CY $15 $12,496,032 $0

Offsite Disposal (Non-hazardous, Altamont) 999,683 TON $90 $89,971,430 $0

Offsite Disposal (Hazardous, Buttonwillow) 249,921 TON $170 $42,486,509 $0

Total Task 2:

Task 4 - Restoring to Original Grade

Placement and compaction of clean imported fill to original grade (i.e., 694,224 bank cubic  yards). Loose imported fill 

(assumed bulking factor of 1.2) will be compacted in 6-inch lifts. Assume that  every 1,000 CY of imported soil will be 

characterized and that fill can be placed and compacted at a rate of 2,000 CY per day.

Task Qty Unit Rate Capital Cost O&M Cost

Final Volume of Compacted Soil Cap 694,224 Bank CY -- -- --

Volume of Loose Import Fill Required 833,069 Bulk CY -- -- --

Loose Import Fill Transportation 833,069 Bulk CY $15 $12,496,032 $0

Loose Import Fill Characterization 834 sample $1,500 $1,251,000 $0

Placement and Compaction of Fill 414 days $4,000 $1,656,000 $0

Total Task 3:

1.5%

$1,710,000

$144,954,000

$15,404,000

1.5%

$3,200,000

OU-2 FS/RAP 8 of 9 May 2020
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Appendix E-3B

Estimated Cost Summary Backup Table for Remedial Alternative 4
Brisbane Baylands OU-2

Brisbane, California

Task 5 - In Situ Groundwater Treatment and Monitoring - Years 1 Through 30

Task Qty Unit Rate Capital Cost O&M Cost

In Situ Treatment of Chlorinated VOCs 1.5 each $500,000 $750,000 $0

Expansion of Monitoring Well Network 1 each $25,000 $25,000 $0

Quarterly Monitoring and Reporting (Years 2 through 30) 4 event/yr $20,000 $0 $1,842,000

Discount Rate:

Total Task 5:

$167,890,000
$33,580,000

$201,500,000

Notes:
1) Discount rate is based on a 30-Yr Nominal Interest Rate on US Treasure Notes & Bonds (OMB Circular No. A-94,

App C, Nov 2019).
2) Actual scope for vapor intrusion mitigation is unknown until soil vapor sampling is completed. Placeholder in cost estimate for purpose 

of comparing alternatives.

3) Subtotals may not equal total due to rounding.

Contingency (20%)
Subtotal

Treatment of chlorinated VOCs north of former Oil Tank by two rounds of in situ injections; on-going site-wide groundwater monitoring with 
expansion of the monitoring well network to include the treatment area.

1.5%

$2,620,000

TOTAL
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Submittal Guidelines for Imported Soil

BSP Environmental Submittal Guidelines - Sept 20, 2017s Page 1 of 8 
Last Revision: 9/20/2017 

The following guidelines are provided as a prescriptive step process to ensure the contractual 
and regulatory requirements for Baylands Soil Processing are met and the appropriate quality 
control documentation is provided in a timely manner. Please contact info@thebaylands.com 
for questions. 

Soil Review & Acceptance Guidelines 

1. Complete Source Information Form (SIF)
a. SIF located at: http://thebaylands.com/import/
b. Do not leave any area blank.
c. Submit via email to info@thebaylands.com

2. Determine Number of Samples by type of project:
a. Borrow Area (e.g., one common piece of property with the same use; commonly

referred to as a Mass Excavation)
b. Stockpile (e.g., pipelines, multiple locations, multiple uses on one site)

Sampling Requirements 

Borrow Area (aka Mass Excavation) 
2 acres or less 4 discreet samples 
2 to 4 acres Minimum 1 sample per ½ acre 
4 to 10 acres Minimum 8 samples 
Greater than 10 acres Minimum of 8 locations with 4 subsamples 

per location 
Stockpile1 

Up to 1,000 cubic yards (CY) 1 sample per 250 CY 
1,000 CY to 5,000 CY 

for each additional 500 CY 
Greater than 5,000 CY 

for each additional 500 CY 

1. 
For example:  2-point (2:1) composite may represent up to 500 CY for stockpile material. 

4-point (4:1) composite may represent up to 1,000 CY for stockpile material.

3. Testing:

a. Normally provided by contractor but can be performed by BSP staff at an
additional cost. Contact BSP for pricing.



 
 

Submittal Guidelines for Imported Soil 
 

 

BSP Environmental Submittal Guidelines - Sept 20, 2017s  Page 2 of 8  
Last Revision: 9/20/2017 

b. ONLY BSP Staff are allowed to conduct sampling and testing for materials located 
on BSP facilities. This includes materials imported beyond the estimated volume 
as shown on the Source Information Form. 

 
c. Prior Environmental Reports may be used for preliminary screening; however, 

BSP requires laboratory testing performed within the past 6 months for purposes 
of review and approval. 
 

d. Composited soil samples shall be analyzed for the following constituents:  
 VOCs, including MTBE4 and TPH  GRO (EPA Method 8260B);  
 SVOCs (EPA Method 8270C); 8270C SIM may be used to augment 8270C 
 Organochlorine Pesticides (EPA Method 8081);  
 PCBs (EPA Method 8082);  
 TPH  D and MO7 (EPA Method 8015);  
 Chromium +6 (EPA Method 7199); and  
 17 CAM metals (EPA Method 6000/7000 series): 

- antimony (EPA Method 6010B);  
- arsenic (EPA Method 200.8);  
- barium (EPA Method 6010B);  
- beryllium (EPA Method 6010B);  
- cadmium (EPA Method 6010B);  
- chromium (EPA Method 6010B);  
- cobalt (EPA Method 6010B);  
- copper (EPA Method 6010B);  
- lead (EPA Method 6010B);  
- mercury (EPA Method 7470A);  
- nickel (EPA Method 6010B);  
- selenium (EPA Method 6010B);  
- silver (EPA Method 6010B);   
- thallium (EPA Method 6010B);  
- tin (EPA Method 6010B);  
- vanadium (EPA Method 6010B); and  
- zinc (EPA Method 6010B). 

 ph (EPA Mthod 9045C) 
 
e. Additional requirements 

i. e included in lab reports for tests 

 
ii. If a CAM-17 TTLC test result is ten (10) times greater than its Table 2 value, 

BSP requires an STLC test to be submitted to determine soluble concentration. 
Results must be less than the STLC  to be accepted. 
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iii. pH results that are less than 5 or greater than 10 may result in higher dump
fees.

iv. Chain of Custody form to state if sample is a composite and the ratio (e.g., 1:2
or 4:1). BSP does not accept composites greater than 4:1.

4. Review Process
a. Submit SIF and Test Results from an ELAP certified laboratory for BSP review via

email to: info@thebaylands.com
b. Material Review Notes:

i. Summary tables are useful to facilitate review, but actual lab reports are
required to confirm values.

ii. ackground  value in Table 1 is shown, the higher value between
Background value and ESL shall be used to determine acceptance.

c. If the materials are deemed acceptable, BSP will issue a unique project ID
number, Purchase Order and Soil Acceptance Letter stating conditions of approval
including maximum import volume limit.

d. BSP will reply via email if the materials are unacceptable, or if corrective action is
required to properly determine material acceptance.

ALTERNATIVE: At the sole discretion of BSP, materials may be imported 
Material Containment Area (MCA) prior to approval provided that the Source Generator 
submits a letter acknowledging: (1) they are the Generator and (2) responsible for all 
associated cost should the materials found to be unacceptable. Letter shall be 
accompanied with preliminary test information sufficient for BSP to determine if materials 
can be imported into the MCA. All materials imported into the MCA are subject to 
confirmation testing by BSP at additional costs to the Generator, or as mutually agreed to 
by BSP and the Generator.   
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Table 1 

Environmental Screening Levels (ESLs) 

For 

Imported Materials 

Table 1 Notes:  
" -- " not applicable or not available; " mg/kg " milligrams per kilogram 

If background value is available, the higher value between background and ESL shall be used. 

* ESL not available; USEPA Risk-Based Soil Screening Levels (SSLs) for the protection of groundwater were used (4).

References: 
(1) Background Metals Concentrations in Soil in Northern Santa Clara County (Scott, 1995)

(2) Analysis of Background Distributions of Metals in the Soil at Lawrence Berkeley National Laboratory (LBNL June 2002,
Revised April 2009)

(3) All proposed concentrations are from California Regional Water Quality Control Board, San Francisco Bay Region
(CRWQCB). Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater, Interim Final. rev
June 2016. Minimum ESL between GW protection and Direct contact for soils < 3 meters below ground surface unless
highlighted in red.

(4) USEPA, 2011. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites.

(5) 95% Upper Confidence Limit of the Mean Concentration for Benzo(a)pyrene equivalents from Use of the Northern and
Southern California Polynuclear Aromatic Hydrocarbon (PAH) Studies in the Manufactured Gas Plant Site Cleanup Process
Draft for Public Comment  Cal-EPA May 8, 2009

(6) SF RWQCB Letter dated 9/14/17 regarding Concurrence with Proposed Revisions to the Baylands Soil Processing
Acceptance Criteria, Brisbane Landfill, San Mateo County
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Table 1

Chemical
Background

(mg/kg) (1)
BSP ESL 
(mg/kg) (3)

Inorganics 
Antimony 22 31
Arsenic (1) 11 11
Barium (2) 410 3000
Beryllium 3.2 42
Cadmium 14 39
Chromium 170 120,000
Chromium VI - 0.3
Cobalt (2) 25 25
Copper 67 3,100
Lead (2) 54 80
Mercury 1.3 13
Molybdenum (2) 4.8 390
Nickel 145 150
Selenium (2) 4.9 390
Silver 4.8 390
Thallium 3.8 3.8
Vanadium (2) 90 390
Zinc 120 23,000

PAH s

Chemical
Background

(mg/kg)
BSP ESL 
(mg/kg) (3)

Acenaphthene - 1.6
Acenaphthylene - 13
Anthracene - 2.8
Benzo[a]anthracene - 0.16
Benzo[a]pyrene 0.4 (5) 0.4
Benzo[b]fluoranthene - 0.16
Benzo[g,h,i]perylene - 2.5
Benzo[k]fluoranthene - 1.6
Chrysene - 3.8
Dibenz[a,h]anthracene - 0.016
Fluoranthene - 60
Fluorene - 8.9
Indeno[1,2,3-c,d]pyrene - 0.16
Methylnaphthalene, 2 - 0.25
Naphthalene - 0.03
Phenanthrene - 11
Pyrene - 85
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Table 1 Continued 

Chemical 
Background 

(mg/kg) 
BSP ESL 

 (mg/kg) (3) 

Pesticides/PCBs 
4,4'-DDD - 2.7 
4,4'-DDE - 1.9 
4,4'-DDT - 1.9 
Aldrin 0.036 
Aroclor 1248 - 0.23 
Aroclor 1254 - 0.24 
Aroclor 1260 - 0.24 
Chlordane - 0.48 
Dieldrin 0.002(6) 0.002 
Endosulfan I 0.0046 
Endosulfan II 0.0046 
Endosulfan sulfate 0.0046 
Endrin 0.002(6) 0.002 
Endrin aldehyde 0.002(6) 0.002 
Endrin ketone 0.002(6) 0.002 
Heptachlor 0.002(6) 0.002 
Heptachlor epoxide 0.002(6) 0.002 
Lindane - 0.0098 
Methoxychlor - 19 

SVOCs 

Chemical 
Background 

(mg/kg) 
BSP ESL 

 (mg/kg) (3) 

2,4,6-Trichlorophenol - 0.21 
2,4-Dichlorophenol - 0.3 
2,4-Dinitrotoluene - 0.0018 
Benzoic Acid 34* 
Bis(2-Ethylhexyl) Phthalate - 39 
Butyl-benzyl-phthalate 0.51* 
Diethyl phthalate - 0.035 
Dimethyl Phthalate - 0.035 
Hexachlorobutadiene 0.68 
Hexachloroethane - 1.1 
Phenol - 0.076
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Table 1 Continued 
TPH 

Chemical 
BSP ESL 
(mg/kg) (3) 

TPH Gasoline (GRO)   C6 - C10 100 
TPH Diesel     (DRO)   C11- C28 230 
TPH Motor oil  C23  C36 5,100 

Chemical 
Background 

(mg/kg) 
BSP ESL 
 (mg/kg) (3) 

VOCs 
1,1,1,2-Tetrachloroethane - 0.01 
1,1,1-Trichloroethane - 7.8 
1,1,2,2-Tetrachloroethane - 0.018 
1,1,2-Trichloroethane - 0.07 
1,1-Dichloroethane - 0.2 
1,1-Dichloroethylene - 0.55 
1,2,4-Trichlorobenzene - 1.5 
1,2,4-Trimethylbenzene 0.081 
1,2-Dibromo-3-chloropropane - 0.0045 
1,2-Dibromoethane 0.004(6) 0.00033 
1,2-Dichlorobenzene - 1.6 
1,2-Dichloroethane - 0.0045 
1,2-Dichloropropane - 0.12 
1,3,5-Trimethylbenzene 0.087* 
1,3-Dichloropropene - 0.059 
1,4-Dichlorobenzene - 0.59 
2,2-Dichloropropane 0.25* 
2-Chlorotoluene 0.23 
4-Isopropyltoluene (p-cymene) 1.1* 
4-Methyl-2-pentanone (MIBK) - 2.8 
Acetone - 0.5 
Benzene - 0.044 
Bromodichloromethane - 0.52 
Bromoform - 1.7 
Bromomethane - 0.3 
Butylbenzene, n- 5.9* 
Carbon disulfide 0.24 
Carbon tetrachloride - 0.048 
Chlorobenzene - 1.5 
Chloroethane - 1.1 
Chloroform - 0.68
Chloromethane (methyl chloride) - 2.9
Dibromochloromethane - 3.8
Dichloroethylene, cis-1,2 - 0.19
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Table 1 Continued 

Chemical 
Background 

(mg/kg) 
BSP ESL 

 (mg/kg) (3) 

VOCs 
Dichloroethylene, trans-1,2 - 1 
Ethylbenzene - 1.4 
Methyl ethyl ketone (2-butanone) - 5.1 
Methyl tert-butyl ether (MTBE) - 0.023 
Methylene chloride - 0.077 
Naphthalene - 0.033 
Propylbenzene, n- 1.2 
Styrene - 1.5 
Tetrachloroethylene - 0.42 

Toluene - 2.9 

Trichloroethylene - 0.46 
Trichlorofluoromethane 0.838 
Vinyl chloride - 0.008 
Xylene (total) - 2.3 

Table 2 
STLC Limits for Imported Materials 

Chemical 
STLC 
(mg/L) 

Antimony 15 
Arsenic 5 
Barium 100 
Beryllium  0.8 
Cadmium 1.0 
Chromium 5 
Cobalt 80 
Copper 25 
Lead 5 
Mercury 0.2 
Molybdenum 350 
Nickel 20 
Selenium 1 
Silver 5 
Thallium 7 
Vanadium 24
Zinc 250
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Appendix G 
Administrative Record List 

Date Author Title 
January 1985 Ecology and 

Environment, Inc. 
Soil and Groundwater Investigation of the Southern Pacific 
Transportation Company Bayshore Railroad Yard 

December 1985 California Department of 
Toxic Substances Control 
(DTSC) 

Order to Post and Fence 

September 1986 The Mark Group Interim Report – Remedial Action Alternative Feasibility Study 
Field Investigations 

January 1987 Ecology and 
Environment, Inc. 

Recommendation for Further Action, Stauffer Chemical 
Company 

May 1989 Hydrologic Consultants, 
Inc. 

Remedial Investigation Data Study Report for Southern Pacific 
Transportation Company 

December 1990 DTSC Imminent and/or Substantial Endangerment Order and Remedial 
Action Order I/SE-89/90-004 

July 1990 Levine Fricke Draft Supplemental Remedial Investigation, Data Study Report 
June 1991 Geomatrix Consultants Underground Storage Tank Removal, 285 Industrial Way 
June 1991 Geomatrix Consultants Underground Storage Tank Removal, 350 Industrial Way 
July 1991 Levine Fricke Feasibility Study Report 
October 1992 Treadwell & Rollo, Inc. 

(T&R) 
Soil Quality Assessment, Industrial Way Properties 

June 1993 T&R Information Submittal, Industrial Way Properties 
December 1993 Levine Fricke Draft Remedial Action Plan 
December 1993 DTSC Final Remedial Action Plan 
August 1995 DTSC Fourth Amendment to Imminent and/or Substantial 

Endangerment Order and Remedial Action Order 1/SE-89/90-
004 

October 1996 DTSC Remedial Action Certification 
December 1997 Burns and McDonnell 

Waste Consultants 
Additional Site Characterization Report 

July 1998 Burns and McDonnell 
Waste Consultants 

Remedial Action Objectives for the Former Bayshore Railyard 
Site 

October 1998 Burns and McDonnell 
Waste Consultants 

Groundwater Plume Stability Evaluation 

October 1999 Burns and McDonnell 
Waste Consultants 

Remedial Action Plan 

May 2000 Burns and McDonnell 
Waste Consultants 

Addendum to Remedial Action Plan 

August 2001 Burns and McDonnell 
Waste Consultants 

Investigation Report, Supplemental Bunker C Delineation 

February 2002 Burns and McDonnell 
Waste Consultants 

Revised Remedial Action Plan 

2002 San Francisco Bay 
Regional Water Quality 
Control Board (RWQCB) 

Conditional Approval of Revised Conceptual Remedial Action 
Plan for Southern Portion (Operable Unit 2) of the Former 
Bayshore Railyard Site 

May 2002 Burns and McDonnell 
Waste Consultants 

Investigation Report, Chlorinated Solvents, South Area 

September 2002 Burns and McDonnell, 
Treadwell and Rollo 

Remedial Investigation Report Joint Groundwater Operable Unit. 

May 2004 Burns and McDonnell 
Waste Consultants 

Brisbane Baylands Wetland Mitigation Plan 
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Date Author Title 
2005 Burns and McDonnell 

Waste Consultants 
Interim Remedial Measure Workplan 

February 2006 Burns and McDonnell 
Waste Consultants 

Groundwater Monitoring Report, December 2005 Sampling 
Event 

March 2006 Weiss Associates, Inc. Sunquest Industrial Way Property Destruction of Monitoring 
Well MW-1, 350 Industrial Way 

February 2007 Burns and McDonnell 
Waste Consultants 

OU-2 Additional Investigation in the area of HVOC plume 

March 2008 Weiss Associates, Inc. Draft Site Characterization Report, Former UST Sites 
April 2008 RWQCB No Further Action Required for Underground Storage Tanks at 

250 and 350 Industrial Way 
November 2011 Universal Paragon 

Corporation, Inc. 
Email from Mr. Jason Lin of UPC to Mr. Krzysztof Jesionek of 
Geosyntec 

December 2011 Universal Paragon 
Corporation, Inc. 

Email from Mr. Howard Pearce of UPC to Mr. Krzysztof 
Jesionek of Geosyntec 

July 2018 ESA Brisbane Baylands, Draft Environmental Impact Report 
August 2018 Burns and McDonnell 

Waste Consultants 
Semi-annual Groundwater Monitoring Report, February 2018 

November 2018 Geosyntec Consultants Final Data Gap Investigation Work Plan 
January 2019 Burns and McDonnell 

Waste Consultants 
Semi-annual Groundwater Monitoring Report, August 2018 

January 2019 RWQCB Concurrence with the Technical Evaluation of Groundwater 
Quality Report 

January 2020 Burns and McDonnell 
Waste Consultants 

Semi-annual Groundwater Monitoring Report, August 2019. 

February 2020 Geosyntec Consultants Data Gap Investigation Report 
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San Francisco Bay Regional Water Quality Control Board 

 

 

December 17, 2021 
Geotracker ID: T10000000103 

 
Mr. Howard Pearce 
Baylands Development, Inc. 
150 Executive Park Boulevard, Suite 4000 
San Francisco, CA 94134 
hpearce@bdisf.com  
 
CONCURRENCE WITH THE FEASIBILTY STUDY/REMEDIAL ACTION PLAN FOR 
BRISBANE BAYLANDS OPERABLE UNIT 2 
 
Dear Mr. Pearce: 
 
The San Francisco Bay Regional Water Quality Control Board (Water Board) staff has 
reviewed and concurs with the Draft Final Feasibility Study/Remedial Action Plan 
(FS/RAP) for the Brisbane Baylands Operable Unit 2 (OU-2), located in Brisbane, 
California (Site). The FS/RAP, dated September 19, 2019 and most recently revised on 
September 17, 2020, was prepared and submitted by Geosyntec Consultants, Inc. 
(Geosyntec) on behalf of Universal Paragon Corporation (UPC), now called Baylands 
Development, Inc. (BDI). The alternative selected in the FS/RAP includes the following 
elements:  
 

• Capping of contaminated soil with a durable cover of a minimum of five feet of 
clean soil or installation of hardscape (e.g., roads, building foundations) to 
break the pathway between impacted soil and future site users across the 
entire Site; 

• Excavating impacted soil where a durable cover cannot be placed and either 
consolidating the impacted, excavated soil in a new location at the Site under a 
protective cover or safely disposing of it off-Site; 

• Excavating VOC-impacted soil and disposing of it off-Site; 
• Treating groundwater and soil to break down VOC and petroleum-related 

contaminants;  
• Testing soil vapor prior to building construction and installation of vapor 

mitigation systems where needed; 
• Enacting enforceable land use restrictions and ongoing monitoring and 

maintenance of the protective covers, groundwater and any vapor mitigation 
system installed; and 

• Maintaining financial assurance mechanisms to guarantee the ongoing 
monitoring and maintenance obligations. 

 
The FS/RAP was circulated for public comment from October 28, 2020 to December 
18, 2020 and the comment period was extended to January 31, 2021 at the request of 

mailto:hpearce@bdisf.com


 

2 

the community. A virtual public meeting was also held on November 18, 2020. 
 
Enclosed is a copy of the Responsiveness Summary that addresses the comments 
received during the comment period. These documents should be added to the 
FS/RAP and an electronic copy of the FS/RAP in PDF format, marked final, needs to 
be provided to SFRWQCB within seven days of the date of this letter.  
 
The FS/RAP also requires the development of engineering-level, parcel specific 
Remedial Design and Implementation Plans (RDIPs) to address the design details of 
the requirements, and plans, including but not limited to, those establishing soil import 
criteria and truck routes, health and safety measures to protect Site workers who will 
implement the remedy, and air quality monitoring during Site remediation. Water Board 
staff anticipates receiving drafts of the RDIPs for review starting in 2022. 
 
If you have any questions, please feel free to contact Vic Pal at (510) 622-2403 or 
Vic.Pal@waterboards.ca.gov.  
 

Sincerely, 
 
 
 
 

Keith Roberson 
Senior Engineering Geologist 
Groundwater Protection Division 

 
 
cc: Mr. Randy Brandt, Geosyntec, Inc., RBrandt@geosyntec.com  
 Mr. Krzysztof Jesionek, Geosyntec, Inc., KJesionek@geosyntec.com 
 Mr. Anthony Smith, Geosyntec, Inc., TSmith@geosyntec.com 
 Mr. Nicholas Targ, Holland & Knight, Nicholas.Targ@hklaw.com  
 

mailto:Vic.Pal@waterboards.ca.gov
mailto:RBrandt@geosyntec.com
mailto:KJesionek@geosyntec.com
mailto:TSmith@geosyntec.com
mailto:Nicholas.Targ@hklaw.com
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1.0  INTRODUCTION 

This Responsiveness Summary has been prepared by the San Francisco Bay Regional 
Water Quality Control Board (Water Board) and responds to all public comments received 
during the 96-day public comment period on the Draft Final Feasibility Study/Remedial 
Action Plan (FS/RAP) for the Brisbane Baylands Operable Unit 2 (OU-2) project located 
along Bayshore Boulevard, south of Geneva Avenue in Bayshore, California (Site). This 
Responsiveness Summary will be incorporated as an appendix to the Final FS/RAP.  
 
2.0  BACKGROUND 

The approximately 140-acre Site occupies the southern portion of the former Southern 
Pacific Transportation Brisbane Railyard, which was used as a railroad switching yard 
from 1914 to 1982. Since 1982, the majority of the Site has been unused and vacant 
with various foundations and building slabs remaining, except for the properties along 
Industrial Way, which are occupied by commercial/industrial tenants. Tuntex, USA (now 
known as Baylands Development, Inc. (BDI), a subsidiary of Universal Paragon 
Corporation) purchased the Site in 1989 along with the northern portion of the Southern 
Pacific Transportation Brisbane Railyard, and the Brisbane Landfill to the east. The 
Water Board also provides oversight for the investigation and closure of the Brisbane 
Landfill while the California Department of Toxic Substances Control (DTSC) oversees 
the environmental investigation and remediation of the northern portion of the railyard 
(Attachment 1).  
 
Since 1982, numerous environmental investigations have been conducted at the Site to 
characterize the presence, nature and extent of the pollutants. The most recent round of 
investigations was conducted in 2018 and 2019 and included the collection of over 
1,100 soil and 150 groundwater samples at the Site. Pollutants of concern in soil include 
metals (primarily arsenic and lead), which are found across the Site. There is also an 
area with Bunker C oil in soil and groundwater and a localized area with elevated levels 
of volatile organic compounds (VOCs) in soil and groundwater.  
 
3.0  DRAFT FINAL FEASIBILITY STUDY/REMEDIAL ACTION PLAN 

In November 2018, the voters of the City of Brisbane approved Measure JJ, which 
amended the General Plan to rezone the Site and surrounding properties for mixed 
residential, commercial and public uses. Environmental remediation will need to occur 
at the Site to support redevelopment activities and provide long-term protection of public 
health and the environment consistent with the planned reuse of the Site.  
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The Draft Final FS/RAP describes the proposed remediation alternatives, evaluates 
these alternatives and proposes a preferred remedy that will be protective of the health 
of the future end users once each parcel has been developed, the health of the general 
public, and the environment. The remedy is also protective of the community and 
workers during implementation. The proposed remedy includes:  
 

• Capping of contaminated soil with a durable cover of a minimum of five feet of 
clean soil or installation of hardscape (e.g., roads, building foundations) to break 
the pathway between impacted soil and future site users across the entire Site; 

• Excavating impacted soil where a durable cover cannot be placed and either 
consolidating the impacted, excavated soil in a new location at the Site under a 
protective cover or safely disposing of it off-Site; 

• Excavating VOC-impacted soil and disposing of it off-Site; 
• Treating groundwater and soil to break down VOC and petroleum related 

contaminants; 
• Testing soil vapor (gas) prior to building construction and installation of vapor 

mitigation systems where needed; 
• Enacting enforceable land use restrictions and ongoing monitoring and 

maintenance of the protective covers, groundwater, and any vapor mitigation 
systems installed; and  

• Supporting BDI’s decision to maintain financial assurance mechanisms to 
guarantee the ongoing monitoring and maintenance obligations. 

 
The FS/RAP also requires development of engineering-level Remedial Design 
Implementations Plans (RDIPs) to address the design details of the requirements, and 
plans, including but not limited to, those establishing soil import criteria and truck routes, 
health and safety measures to protect Site workers who will implement the remedy, and 
air quality monitoring during Site remediation.  
 
4.0  PUBLIC REVIEW PROCESS 

The Water Board conducted the following outreach as part of the public review process 
for the Draft Final FS/RAP.  
 
Brisbane Baylands Community Advisory Group (BBCAG) Briefing: On August 18, 
2020, the Water Board provided an update on the status of the Draft Final FS/RAP 
during a regularly scheduled BBCAG meeting. Water Board staff discussed the 
remediation alternatives being considered, noted that the document would be available 
for public comment later the same year and answered questions. This meeting also 
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provided BBCAG members with the opportunity to familiarize themselves with the virtual 
meeting format.  
 
Public Comment Period: The Water Board held a public comment period from October 
28, 2020, to December 18, 2020.  At the request of the community, the public comment 
period was extended to January 31, 2021.  
 
Draft Final FS/RAP Fact Sheet: On October 23, 2020, the Water Board distributed a 
fact sheet in English, Chinese and Spanish via U.S. Mail to 5,045 contacts including 
residences and businesses located within an approximately 0.5-mile radius of the Site; 
key representatives within San Mateo County, the City and County of San Francisco 
and the City of Brisbane; and local civic, community, and environmental organizations. 
On October 27, 2020, a copy of the fact sheet in English, Chinese and Spanish was 
delivered via email to 246 contacts who had previously signed up to be included on the 
project email list and those same contacts received a reminder of the upcoming close of 
the comment period on January 20, 2021. A copy of the fact sheet is provided in 
Attachment 1.  
 
Public Comment Period Extension Notice: On November 25, 2020, the Water Board 
distributed a notice on the extension of the public comment period in English, Chinese 
and Spanish to 5,123 contacts including residences and businesses located within an 
approximately 0.5-mile radius of the Site; including residences and businesses located 
within an approximately 0.5-mile radius of the Site; key representatives within San 
Mateo County, the City and County of San Francisco and the City of Brisbane; and local 
civic, community, and environmental organizations. A copy of the extension notice is 
provided in Attachment 1. 
 
Public Meeting: On November 18, 2020, the Water Board held a virtual public meeting 
to provide information on the Draft Final FS/RAP, answer questions and accept public 
comments. Community members were provided with directions on how to use the 
technology and simultaneous interpretation services were provided in Cantonese, 
Mandarin and Spanish. All questions were addressed during the public meeting and any 
formal comments are included in Section 5.0 of this Responsiveness Summary. 
 
Community Communications: The Water Board placed a notice of the start of the 
public comment period in the October 23, 2020, City of Brisbane Manager’s Weekly 
Blast e-newsletter and the November 2020 monthly STAR newsletter. On January 22, 
2021, a reminder of the upcoming close of the public comment period was announced 
in the City of Brisbane Manager’s Weekly Blast. The updates included links to where 
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community members could view the Water Board fact sheets in English, Chinese and 
Spanish. 
 
The Brisbane Baylands Community Advisory Group (BBCAG) also reminded its 
members of the upcoming close of the comment period on January 25, 2021. Copies of 
these communications are provided in Attachment 2.  
 
Information Repositories: Due to the COVID-19 pandemic, the local library repository 
is closed. However, the Draft Final FS/RAP and other Site-related documents were 
made available for public review at the following physical and online locations: 
 

• Brisbane City Hall, 50 Park Place, Brisbane, CA 94005; Mondays and 
Thursdays, 9 a.m. to 1 p.m. until City Hall was closed to the public on December 
21, 2020, due to an increase in COVID-19 transmission and a renewed regional 
stay at home order; 

• An electronic repository at www.baylandsOU2.com; and 
• The Water Board’s GeoTracker database at: 

https://geotracker.waterboards.ca.gov/profile_report?global_id=T10000000103  
 
The following documents were made available to the public during the 96-day public 
comment period: 
 

1. Water Board Operable Unit 2 Draft Final FS/RAP Fact Sheet, October 2020;  
2. Draft Final Feasibility Study/Remedial Action Plan, Brisbane Baylands Operable 

Unit 2, September 2020; and 
3. Data Gap Investigation Report, Brisbane Baylands Operable Unit 2, February 

2020. 
 
5.0  COMMENTS AND RESPONSES 

The public comment period ended on January 31, 2021. Fourteen (14) comments were 
received from the public. Three comments requested a change of address or thanked 
the Water Board for the information. The remaining 11 public comments and the Water 
Board responses are presented below. The Water Board would like to thank all 
individuals that took the time to comment, and we look forward to working with the 
community as the project moves forward. 

1. Commenter: Steve Rodrigues, Brisbane Resident 

Comment 1.1  I support the FS/RAP but have concerns with UPC’s RDIP. Will 
the surrounding communities be able to influence or negotiate things like truck routes 
and times of work/construction? 

http://www.baylandsou2.com/
https://geotracker.waterboards.ca.gov/profile_report?global_id=T10000000103
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Response: The property is located entirely within the city limits of Brisbane and the 
City of Brisbane will approve the final truck route. This route will minimize truck trips 
through local residential neighborhoods and trucks will primarily travel along 
Bayshore Boulevard to US 101.  

Work hours are also established by the City of Brisbane Municipal Code as 7 a.m. to 
7 p.m. on weekdays and 9 a.m. to 7 p.m. on weekends and holidays. 

2. Commenter: ZhiHui Lin, Community Member 

Comment 2.1  Thank you for publicly consulting the public on the Brisbane 
Baylands OU-2 Cleanup Plan, which is very helpful to our residents in nearby 
communities. For those of us who live in this contaminated area, we and our children 
will live here for generations, so we hope to completely solve this pollution source. I 
hope that all the contaminated land can be dug out and transported to a suitable 
place or institution for safe disposal, instead of covering it with thicker soil, because 
rainwater, animals and plants will still spread the pollution source. I hope that if there 
is any further news in the future, you can email me. 

Response: The Water Board has confirmed that you are on the project email list and 
will continue to receive email updates as the project moves forward.  

Since 2009, the United States Environmental Protection Agency (USEPA) has 
encouraged the use of greener cleanup practices to reduce the environmental 
footprint of cleanup operations through best management practices (BMPs) and 
remediation technologies that reduce greenhouse gas and other air emissions, 
energy use, materials use, risk of accidents, etc. Taking this into consideration, BDI 
recommended the proposed alternative of establishing a durable cover with some  
limited excavation and off-Site disposal (approx. 10,000 cubic yards), groundwater 
treatment, vapor mitigation, and institutional controls.  These remedial approaches 
will be protective of environmental health and, at the same time reduce  greenhouse 
gas and air pollution emissions, limit material being placed in landfills in other 
communities, and reduce the risk of accident and community impacts caused by 
truck traffic. The Water Board concurred with BDI’s findings that this was the most 
appropriate alternative for the Site, given that it met all criteria established under 
state and federal law while also being more sustainable than other alternatives 
considered.    

3. Commenter: Anja Miller, Brisbane Resident 

Comment 3.1 Initial comment: Your fact sheet contains conflicting statements 
about the OU-2 site. The last paragraph on p. 1 falsely claims that the entire 140-
acre site is vacant, but the third paragraph on p. 2 defines Zone 6 as “properties 
along Industrial Way,” which are known to be numerous actively working businesses. 
This kind of inattention to facts hardly lends public confidence in your future 
activities. 
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Response: We apologize for this error in the fact sheet. The Water Board is aware 
of the businesses on Industrial Way, and the omission was an oversight.  In future 
communications, we will be sure to note that the entire 140-acre site is vacant except 
for the working industrial and commercial properties along Industrial Way. 

4. Commenter: Kathleen Jaramillo, Brisbane Resident 

Comment 4.1  No comments but thank you for the info. Please change my last 
name from Gonzales to Jaramillo. 

Response: We have updated our mailing list accordingly. 

5. Commenter: Robert Mays, Brisbane Resident 

Comment 5.1  How much longer till the project starts to break ground? I would 
like to know so if there are some home sales, that I am retiring soon. I would like to 
purchase home on the land project. Depending on the time, maybe senior living 
options. 

Response: The Water Board oversees the investigation and remediation efforts 
related to historical pollutants at the Site and is not directly involved with future Site 
redevelopment plans. It is anticipated that remediation and building construction will 
occur from 2023-2026. 

6. Commenter: William Wicklow, San Mateo Resident 

Comment 6.1 What effect does this have on residential property tax rates – if 
any? 

Response: BDI, as the Responsible Party, will cover all costs related to the 
environmental cleanup of the Site. As such, we do not anticipate that the cleanup will 
have an effect on residential property tax rates. 

7. Commenter: Tom Coursey 

Comment 7.1 Asked to be added to the mailing list. 

Response: Your name has been added to project contact list. 

8. Commenter: John Noll 

Comment 8.1 Thank you for the information. Asked to be added to the mailing 
list. 

Response: Your name has been added to project contact list. 

9. Commenter: Mary Anne McGuire Hickey, Brisbane Resident 

Comment 9.1 Please do not send two (2) packets of information. I received 
today 2 envelopes - addressed #1 as Mary Anny McGuire Hickey, Interested 
Community Member and #2 as McGuire Hickey, Mare Anne Trust. Wasted money. 
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Response: We have updated our mailing lists and deleted the duplicate entry. 

10. Commenter: Prem Lall, Brisbane Resident 

Comment 10.1 With regards to the Operation & Maintenance Plan for the OU-2 
site, I asked whether in the case of the developer declaring bankruptcy and 
becoming incapable of financial responsibility for the plan, the City of Brisbane and 
its taxpayers would become financially responsible. 

Response: A company declaring bankruptcy or otherwise becoming incapable of 
financial responsibility does not cause the City in which the company’s land is 
located to become responsible for Operation and Maintenance obligations. Only 
those responsible for the Site’s cleanup and maintenance are responsible for 
Operations and Maintenance obligations, including owners, operators, and those 
legally responsible for the pollution. 

In response to the concerns expressed by the community and the City of Brisbane, 
BDI has agreed that a financing mechanism will be maintained for OU-2. It is noted 
that private owners of land would either maintain their own Operation and 
Maintenance for, e.g., vapor mitigation systems under their own building, or be 
covered by an owners’ association. While the Water Board does not require financial 
assurance for this Site, the agency strongly concurs with BDI’s decision.  

It is anticipated that BDI will initially fulfill its commitment either directly through a 
bond, by payment into a site-wide owners’ association, or through the formation of a 
community facilities district or similar responsible entity that has authority to 
undertake Operation and Maintenance of the Site. Due to the ongoing nature of the 
Operations and Maintenance obligations, it is anticipated that such an organization 
(e.g., community facility district with taxing capacity or owners’ association with 
authority to assess fees and issue bonds) would be established to ensure that the 
Operation and Maintenance Plan is fully implemented.  

Comment 10.2 Nicholas Targ of Holland & Knight (Outside Environmental 
Counsel re: the Baylands) mentioned that the developer would be responsible for the 
Operations & Maintenance plan for the OU-2 site for a period of 30 years (starting 
point of 30-year period not stated) and that a bond would be funded to ensure that in 
case of financial incapacity on the part of the developer, the Operations & 
Maintenance Plan would continue to be funded for the 30-year period. 

Response: The Water Board does not require financial assurance for this type of 
Site. However, the agency strongly supports BDI’s decision to establish a financing 
mechanism to fund the Operation and Maintenance Plan into the future. 

The preferred remedy includes capping pollutants in place as well as some 
excavation and disposal of impacted soil and treatment. The Water Board requires 
long-term operation and maintenance plans to ensure this remedy remains effective. 
Operation and maintenance of the clean soil and hardscape durable covers will 
continue into perpetuity or until such time that additional remediation work is 
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conducted that makes it so operation and maintenance is not needed as determined 
by the Water Board.  

The 30-year financial assurance mechanism is a feature of the Health & Safety 
Code, administered by the California Department of Toxic Substances Control, and 
applies in most cases. See California Code of Regulations, Title 22, Section 
66265.143. Under that law, a financial assurance mechanism can include a bond, 
insurance, letter of credit, trust, corporate guarantee, financial strength of the 
company or alternate mechanism found to be at least equivalent to the financial 
mechanisms. Please see response to Comment 10.1 for anticipated financing 
mechanism.  

The financial assurance mechanism established by BDI will have the financing 
capacity to cover costs associated with a minimum 30-year operation and 
maintenance. Every five years the financing mechanism will be reviewed and 
adjusted, as needed. Comment 10.3: I requested the details of the bond 
referenced by Mr. Targ be made readily available to anyone in Brisbane who wished 
to see them and that a timetable be provided by which the details would be made 
available in the near future. 

Response: Most details of the financial assurance mechanism will be included in the 
project’s Operations and Maintenance Agreement or similar agreement, which will be 
available on the Water Board’s GeoTracker database at 
https://geotracker.waterboards.ca.gov   (search for “Brisbane Baylands”). Note: some 
financial information may be classified as confidential business information. 
However, information such as the nature of the financing mechanism, funding 
capacity, etc. and anticipated annual Operations and Maintenance cost will be 
included. Information pertaining to the financing mechanism will be posted before 
Site remediation (or any phase of the cleanup) is certified by the Water Board, and at 
the same time a land use covenant is executed. We anticipate that cleanup will begin 
in 2023 and finish in 2026.  Therefore, it is reasonable to expect that financial 
assurance will be posted in 2027 or before.   

You can view an Operations and Maintenance Agreement that was recently signed 
between BDI and the California Department of Toxic Substances Control (DTSC) for 
the Schlage Lock site to get a sense of how that site is addressing financial 
assurances. This information can be found at: 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/6396672129/Signe
d%20O%26M%20Agreement%2012.3.2020.pdf. 

Comment 10.4 I would also like to raise another issue that I did not raise during 
the meeting, and that is of the Midway Village residences in Daly City located 
approximately 1000 feet from the OU-2 site, near Schwerin Street at Midway Drive. 
You can see a map of the location of Midway Village at 
https://www.google.com/maps/place/Midway+Village/@37.7022149,-
122.4148511,15z/data=!4m5!3m4!1s0x0:0x597fceff8a9960a1!8m2!3d37.7022664!4d

https://geotracker.waterboards.ca.gov/
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/6396672129/Signed%20O%26M%20Agreement%2012.3.2020.pdf
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/6396672129/Signed%20O%26M%20Agreement%2012.3.2020.pdf
https://www.google.com/maps/place/Midway+Village/@37.7022149,-122.4148511,15z/data=!4m5!3m4!1s0x0:0x597fceff8a9960a1!8m2!3d37.7022664!4d-122.4148278
https://www.google.com/maps/place/Midway+Village/@37.7022149,-122.4148511,15z/data=!4m5!3m4!1s0x0:0x597fceff8a9960a1!8m2!3d37.7022664!4d-122.4148278
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-122.4148278. Residences were built on this property which the developer declared 
to be safe, but there was so much toxicity in the soil beneath these residences that 
the people living there began to experience health problems including, “…lung and 
stomach cancer, asthma and bronchitis, anemia and blurred vision. Women suffered 
miscarriages, stillbirths, infertility and other reproductive maladies, while children 
endured skin rashes and frequent nosebleeds.” (See the full article published in 
2006, and there are several other articles about them.) I do not want to see what 
happened at Midway Village to happen to the future residents at the OU-2 site. The 
developer claims that there will be a cleanup of the toxins there, but the developer of 
Midway Village made similar claims which turned out to be false and/or misleading. 
Please read the SF Weekly article mentioned above carefully: “In its review, 
meanwhile, the EPA’s Environmental Justice Advisory Committee offers a harsher 
critique of the cleanup. The panel faults the DTSC for disputing the need for more 
soil and groundwater testing of petroleum hydrocarbons, including benzene, a 
carcinogen linked to leukemia and anemia in humans. Based on the agency’s 
sampling results, the report states, the degree to which such compounds 
contaminate Midway remains uncertain ‘and no remediation [has been] done that 
would prevent ongoing exposure.’” 

Response: The Water Board is committed to ensuring the long-term health and 
safety of the public and the environment and we have conducted our review of the 
Draft Final FS/RAP for this Site with that in mind. The proposed remedy, which 
includes a minimum of five-feet clean soil or hardscape cap, will protect the health of 
future users of the development because it blocks a potential exposure pathway to 
the impacted soil underneath. Also, the potential for volatile chemicals to migrate 
from soil and groundwater into buildings will be evaluated prior to construction, and, 
as appropriate to protect site occupants, vapor intrusion will be mitigated.  

 

11. Commenter: Tony Verreos, Brisbane Business Owner 

Comment 11.1 I’ve gone over the docs presented for the FS/RAP, and it seems 
that both DTSC and SFRWQCB have everything identified, figured out and under 
control. Something, experience tells me that some of my neighbors will not agree, 
and seek to poke holes in the reports, but I’m sure you’re prepared for that. The one 
thing that stands out when I look at the Water Board fact sheet is that the ‘blue’ 
shaded Brisbane Landfill area appears to stop at Lagoon Rd. (which name I am not 
sure of what is the correct designator for it – it could be part of Tunnel?). My point 
being the Lagoon itself is reported to be at least partially connected to the Brisbane 
Landfill site. I don’t know to what extent, as in the northern road and shoreline area, 
or if it is supposed to be landfill under the whole lagoon?  The water is reputed to be 
polluted, yet, we don’t know why, or what from, nor who’s responsible for cleaning it 
up, as since it is not slated for hard development, it seems to be just an after-
thought.  Yet I hear there are multiple owners of under-water lots, and the area is 
posted no trespassing, and no recreational activities are allowed, however, fishing 

https://www.google.com/maps/place/Midway+Village/@37.7022149,-122.4148511,15z/data=!4m5!3m4!1s0x0:0x597fceff8a9960a1!8m2!3d37.7022664!4d-122.4148278
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occurs almost daily, and it should be assumed those fish are being eaten. Your 
thoughts on the lagoon situation please. 

Response: The Water Board has required BDI to assess: 1) the presence of waste 
within the Guadalupe (Brisbane) Lagoon; 2) the quality of leachate seeps 
discharging to the Guadalupe Lagoon from the landfill; and 3) the quality of 
Guadalupe Lagoon surface water.  

In the early 2000s, the Water Board requested that BDI’s predecessor collect bottom 
sediment samples from the Guadalupe Lagoon for analytical testing. The sample 
collection and analytical test results indicated that the sediments did not contain 
waste and that pore water (i.e., water between soil particles) was not impacted by 
the landfill.  

To ensure conditions do not change, also in 2002, the Water Board required that 
leachate seeps and two surface water samples from the Guadalupe Lagoon be 
included in the semiannual monitoring program. The Water Board has also required 
continued surface-water quality monitoring for the Guadalupe Lagoon to assure that 
“current conditions do not decline.” Surface water quality monitoring has occurred 
over the last approximately 15 years and the analytical data collected generally 
indicate that this goal has been met.  

This ALTA/ACSM Land Title Survey 
(https://www.dropbox.com/s/mfcjt2qpix2jpoh/89.12.29_22073-14ALTA-
S10%20%28002%29.pdf?dl=0) shows that the Guadalupe Lagoon is owned by the 
California State Lands Commission.  

 

12. Commenter: Graham Douglas, Brisbane Resident 

Comment 12.1 The FS/RAP proposed cleanup alternative doesn’t actually 
cleanup the site, but instead moves some soil and then covers the site up. How can 
a proposed cleanup that leaves toxic materials as a time bomb for future generations 
be deemed “cleaned -up” when it is just being hidden? 

Response: Covering impacted soils with clean soil fill or hardscape, which is known 
as capping, is commonly used throughout the Bay Area at sites where residual 
contamination is relatively immobile. Capping is a very effective method because it 
breaks the potential exposure pathway between the impacted soil and people, 
thereby minimizing health risk. The use of caps also reduces material put in landfills, 
greatly minimizes truck traffic and safety concerns associated with hauling soil off-
site, and reduces air pollution in the community and greenhouse gas (GHG) 
emissions more generally. The remedy also includes other activities such as 
localized soil excavation and off-Site disposal, in-situ degradation of VOCs in the 
groundwater, and removal of mobile components of the bunker C fuel oil to address 
residual pollutants that are more mobile. The combination of treatment, excavation, 
and capping effectively addresses all types of pollutants at the Site.  

https://www.dropbox.com/s/mfcjt2qpix2jpoh/89.12.29_22073-14ALTA-S10%20%28002%29.pdf?dl=0
https://www.dropbox.com/s/mfcjt2qpix2jpoh/89.12.29_22073-14ALTA-S10%20%28002%29.pdf?dl=0
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When deciding on the proposed remedy for a site, BDI and the Water Board evaluate 
alternatives using a set of criteria established under state and federal law. For this 
Site, the Water Board and BDI reviewed a wide range of remediation scenarios, 
including full removal of pollutants, and the proposed remedy was determined to best 
achieve the goals of the criteria to be considered, and required criteria, including the 
threshold criterion, long-term protection of human health and the environment. The 
Water Board reviewed this analysis and selected the recommendation.  

While pollutants will be left in the soil under these protective caps, the proposed 
alternative includes ongoing monitoring and maintenance of the caps to ensure that 
the Site remains protective for future users. The Water Board also has the authority 
to require that the developer conduct additional investigation and remediation work 
whenever necessary to ensure the long-term protection of human health and the 
environment. 

 

13. Commenter: Celina Tan, San Francisco Resident 

Comment 13.1 How much impact would the dusts that are generated during the 
OU-2 site cleanup and the contaminants in the dusts (including those focused 
contaminants in the soil) have on the residences in the neighborhood? How large is 
the impacted area? What preventative approaches and solutions does the Water 
Board have for such an impact? Since OU-2 is very close to the residences, please 
come up with a plan of specific approaches to safeguard the health and safety of the 
residents in the neighborhood during the construction and environmental remedy on 
the site as well as removal of the toxic substances. 

Response: The Water Board takes community safety during remediation very 
seriously.  The Water Board considered issues of dust (including dust containing 
chemicals found at the Site) and how it could impact residents and others.  The 
analysis was presented in the Human Health Risk Assessment and summarized in 
the Draft Final FS/RAP.  The Draft Final FS/RAP also identifies that engineering 
controls to limit dust during emissions during construction will be set forth in the 
RDIP(s) and O&M Plans.  More specifically, the Draft Final FS/RAP stipulates that: 

All earthwork at the Site will be conducted in accordance with a Dust 
Control Plan, which will be provided in the RDIP. The Dust Control Plan 
will define the methods to be used for dust monitoring and procedures for 
minimizing dust emission. Perimeter air monitoring will be conducted to 
verify the effectiveness of dust control measures. The generation of 
airborne dust will be controlled by one or more of the following methods:  

• Dampening active earthwork areas with clean water;  
• Installing rumble strips or similar to prevent soils from being 

tracked out of the Site and onto public roads;  
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• Decontaminating haul trucks and equipment prior to their leaving 
the Site;  

• Covering/stabilizing soil stockpiles; Restricting the height from 
which soil can be dropped from an excavator bucket into a haul 
truck; and  

• Stopping work if wind speeds exceed a pre-determined threshold. 

Before adopting the RDIP the document will be available for public review.  

 

14. Commenter: Karen Cunningham, Brisbane Mayor 

Comment 14.1 First and foremost, the City wants to make sure that UPC 
implements a remedy that is (1) protective of human health and the environment and 
(2) consistent with Measure JJ. In doing so, the cost of remediation should not be the 
driver in the remedy selection process. a. Given that the preferred remedy results in 
most of the contamination being left in place, the City would like to see some mass 
removal of the most contaminated soil. Therefore, it is the City’s preference that 
material containing chemical concentrations in excess of State of California Total 
Threshold Limit Concentrations (“TTLC”) in the upper two feet of existing soil be 
excavated and disposed of at an off-site facility in accordance with applicable laws 
and regulations, rather than simply being left in place and capped.  

Response: The Water Board’s mission is to preserve, enhance and restore the 
quality of California’s water resources and drinking water for the protection of the 
environment, public health, and all beneficial uses. To that end, the Water Board 
reviewed a wide range of remediation scenarios before concurring that the preferred 
remedy was both protective of human health and the environment and consistent 
with Measure JJ.  

The Water Board is required to follow a set of criteria established under state and 
federal law when reviewing remedial options that include: (i) overall protection of 
human health and the environment; (ii) compliance with state and federal 
requirements; (iii) long-term effectiveness and performance; (iv) reduction of toxicity, 
mobility and volume through treatment; (v) short-term effectiveness; (vi) 
implementability; (vii) cost; (viii) regulatory agency acceptance; and (ix) community 
acceptance. Remedial options are not selected based on a single criterion, such as 
cost alone, but a combination of all nine alternatives with overall protection of human 
health and the environment and compliance with state and federal requirements as 
being threshold criteria that are required to be met in the final option.  

The Water Board also appreciates the City sharing its preference for excavating and 
disposing the upper two feet of existing soil containing chemical concentrations in 
excess of Total Threshold Limit Concentrations (TTLC). After reviewing this 
suggestion alongside the proposed remedy, the Water Board has determined that 
the combination of capping, limited soil excavation and treatment as described in the 
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original preferred remedy protects public health over the long-term by breaking the 
exposure pathway to pollutants in the existing soil. TTLC is a threshold concentration 
that is used along with other criteria to regulate the proper disposal of polluted soil in 
a landfill. It is not a criterion that is used to evaluate potential threats to public health 
at a development site, such as OU-2. Therefore, the TTLC criterion appropriately 
applies to soil transported from OU-2 to an offsite landfill. It is also noted that 
because the TTLC criterion is not based on human health, the health-based cleanup 
levels in the Draft Final FS/RAP are lower than corresponding TTLCs.  Excavating 
shallow soil based on TTLC exceedance would leave behind residual concentrations 
in shallow soil that exceed cleanup levels and would not appreciably reduce risk. 
However, soil excavation and off-site disposal of soil containing chemical 
concentrations in excess of the TTLCs would have significant downsides such as 
increasing the length of the project, increasing the number of truck trips involved, 
thereby increasing short-term air pollution and greenhouse gas (GHG) emissions, 
increasing traffic, likelihood of accidents, noise, and overall safety impacts.   

Comment 14.2 Conceptually, with proper financing and implementation, the 
proposed remedy in the UPC OU-2 FS/RAP should be protective of current and 
future City residents and workers (both onsite and offsite) and the environment. 
Nevertheless, information regarding current soil vapor conditions and the extent of 
chlorinated volatile organic compound (“CVOC”) impacted areas are not available 
and specific details about how the remedy will be implemented are not presented in 
the FS/RAP. To address potential concerns regarding the protectiveness of the 
remedial actions to be implemented and their compliance with the City’s 
requirements and standards, including Measure JJ, the City requests to remain 
engaged with UPC and the San Francisco Bay Regional Water Quality Control Board 
(“Water Board”) during the Implementation phase of the environmental remediation 
process. More specifically, the City would like to be provided the opportunity to 
review and comment on the future Remedial Design Implementation Plan and other 
UPC submittals to the Water Board regarding topics such as: a. Cap and utility 
corridor design; b. Soil vapor sampling; c. Soil survey/assessment of the Industrial 
Way area; d. Evaluation and treatment of CVOC impacts to soil and groundwater in 
the CVOC-impacted area; e. Soil management plan; f. Vapor intrusion assessments; 
g. Vapor intrusion mitigation system design; h. Indoor air sampling; i. Construction 
mitigation measures (e.g., dust control plan, stormwater pollution prevention plans, 
etc.); j. Air monitoring; k. Soil excavation, grading and management; l. Import fill 
standards; m. Haul routes and transportation routes; n. Long-term maintenance 
plans including associated financial assurances;  o. Final sea rise analysis (to 
confirm the potential impacts due to rising groundwater levels are addressed in 
addition to potential inundation threats; and p. Land use restrictions. 

Response: The Water Board recognizes the City takes an active role in the 
protection of the health of its citizens. As with the Draft Final FS/RAP, the Water 
Board will continue to work with the City’s technical consultant, EKI, to make sure 
they have the opportunity to review and comment on the appropriate plan(s) that 
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address the specifics raised in your comments prior to the Water Board’s 
concurrence with these plan(s). 

 

15. Commenter: Brisbane Baylands Community Advisory Group (BBCAG) via Clara 
Johnson, Chair 

Comment 15.1: The BBCAG thinks it is important that the synergistic and additive 
impacts of the chemicals of potential concern and the metals of concern present on 
the site be determined and be considered in assessing the harm it will cause to 
human health and to the environment.  If that information is not available, then the 
evaluation of potential harm should be included as soon as it becomes available. 

Response: California Health and Safety Code (HSC) Section 25356.1.5 requires risk 
assessments to consider the “possible synergistic effects resulting from exposure to, 
or interaction with, two or more hazardous substances.” The Health Risk 
Assessment (HRA) included in the Draft Final FS/RAP does consider cumulative 
impacts of the pollutants found on-Site. The HRA determined that the Site in its 
current condition is safe for on-Site users and the nearby community; however, 
remediation will be necessary to provide adequate protection of future public 
exposure to the cumulative effects of the pollutants found at the Site.  

The proposed remedy completely breaks exposure pathways to impacted soil and 
groundwater at the Site and mitigates exposure to vapors as appropriate to protect 
human health and the environment. Therefore, the chemicals at the Site pose no 
potential synergistic and/or cumulative harm to human health and the environment.  

Five Year Reviews will be required for this Site and the exposure assumptions, 
toxicity data and Remedial Action Objectives used at the time of the remedy 
selection will be re-evaluated for validity.  

Comment 15.2: The European Union list of Chemicals of Concern that was adopted 
by California.  If it lists chemicals that are present on OU-2 but which were not 
investigated and evaluated then those chemicals should be added to the DRAP, 
evaluated and remediated. 

Response: California has a list of chemicals considered as pollutants as defined in 
Health and Safety Code Section 25316 as modified by Section 25321. The Water 
Board has been overseeing the project team’s work to compare and test for those 
chemicals that are considered pollutants in this state  

Comment 15.3: You have chosen Alternative 3 as the proposed action plan.  It 
contains a provision to place Volatile Organic Compounds and Petroleum 
Hydrocarbons and metals of concern under hardscape (concrete or asphalt).  
Hardscape is porous and will, over time, allow vapors from these chemicals to 
escape into the air.  The amount of these volatile chemicals could be so densely 
packed under one area of hardscape or simply be, under so much hardscape, 
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multiple acres of it that it would create a pathway to inhalation by the people who 
visit, work there or who live nearby. A second concern about the placement of the 
volatile chemicals is the margin of error that is used to make sure the chemicals are 
not too close to the edge of the hardscape.  There should be a specific distance from 
the edge of the chemical placement and the edge of the hardscape that cannot be 
decreased no matter what the conditions are.  If there is no hardscape between the 
VOCs and the soil cap, then once again there will be a pathway to human inhalation. 
A third concern is the possibility that the hardscape will be disturbed by workers for 
road repair, landscaping, utility installation or repair or intrusion of surface water.  
One of these events happens fairly frequently.  The contamination is found all over 
the site and there may be a substantial amount of chemicals to be sequestered 
under the hardscape.  Are you going to clearly mark the many areas that should not 
be disturbed clearly enough so that all the people involved in the numerous types of 
activity mentioned will be aware.  You need to rethink this plan because there isn’t 
sufficient protection of human health and the environment.   

Response: As detailed in the Draft Final FS/RAP, the proposed remedy will include 
removing soil impacted with VOCs and other constituents as necessary to ensure the 
long-term protection of human health and the environment. Groundwater impacted 
by VOCs north of Industrial Way will be treated in place with biological and/or 
chemical technologies to promote the breakdown of those chemicals in groundwater, 
so concentrations will be significantly reduced from current levels before capping. 
The Bunker C Oil area may also be treated using a thermal/smoldering technology 
should additional evaluations determine that will be necessary for protecting human 
health and the environment. The approved cap can consist of hardscape, defined as 
any hard surface such as concrete building foundations, asphalt roads, concrete 
sidewalks, etc., and soft scape, defined as the minimum five-foot thick layer of clean 
soil. The cap will be an effective physical barrier for the remaining pollutants as it will 
prevent contact with the pollutants and thus break the potential exposure pathways.  

While some VOCs may move through the cracks in soil and hardscape, such as 
asphalt roads, when they escape into the outdoor air they dissipate and no longer 
prevent a potential health exposure risk for future Site users. As part of the remedy, 
BDI will be required to conduct soil vapor testing after mass grading activities are 
complete and prior to the construction of any buildings. Should results show the 
potential for VOCs to migrate (intrude) into the future indoor air of buildings, the 
Water Board will require the construction of a vapor intrusion mitigation system as 
part of building construction. This system will likely include a sub-slab vapor barrier 
and venting system. The Water Board will also require institutional controls including 
land use restrictions and ongoing monitoring and maintenance of any clean soil or 
hardscape caps and any installed vapor intrusion mitigation systems to ensure that 
they continue to be protective of public health and the environment into perpetuity.  

Areas with pollutants will be capped with either hardscape or a minimum of five feet 
of clean fill, and in some areas, both hardscape and soil, so that there will be no 
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areas of the Site with pollutants that are not covered by a cap when remediation 
work is completed. An engineered cap must take into account the various pollutants 
of concern and the routes of exposure associated with those chemicals. If there are 
volatile chemicals underneath the cap, its design would address those concerns. If a 
cap (either hardscape or clean soil) cannot be installed, then soil impacts above Site-
specific cleanup goals will be excavated, removed, and disposed of at a licensed off-
Site facility. The resulting excavation will be backfilled with clean imported soil.  

As part of the remedy, the Water Board requires the preparation of a Soil 
Management Plan (SMP) that will describe how to safely handle and dispose of any 
potential impacts encountered during future construction work such as road repair, 
utility installation, etc. Any contractors working with soil from below the cap will be 
required to follow the safety measures included in that plan. The minimum five-foot 
thick, clean soil cover in other areas of the Site will allow for future activities such as 
landscaping work to occur in clean soil without the need for any special handling. 
The line between clean soil and impacted soil will be clearly marked with a 
demarcation fabric to ensure that work does not occur in impacted areas without 
workers following the Soil Management Plan. The Water Board also monitors sites 
with Soil Management Plans using Terradex’s LandWatch service. LandWatch 
monitors excavation via a national network of Call-Before-You-Dig systems, 
building/drilling permits and other items and sends an email alert to the Water Board 
when work is planned in an area subject to the Soil Management Plan. 

Comment 15.4: Soil Vapor Monitoring Systems should be placed in all buildings, 
residential, commercial and public.  Soil Vapor barriers should be placed below all 
buildings. The systems should be monitored once a quarter to make sure they are 
functioning.  Soil Vapor barriers could be disturbed by earthquakes, liquefaction, 
grading, pressure from salt water intrusion or groundwater pathway shifting due to 
any of the above causes. 

Response: As part of the remedy, the Water Board will require BDI to conduct soil 
vapor testing at the location of future buildings prior to the construction of any 
buildings. Should results show the potential for VOCs to migrate (intrude) into the 
future indoor air of buildings at unacceptable levels, then the Water Board will require 
the construction of a vapor intrusion mitigation system as part of building 
construction. These systems will be specifically designed to the proposed building 
configuration, but generally will include a sub-slab vapor barrier and vent piping (see 
response to Comment 15.3). Should results show that a mitigation system is needed 
under all future buildings, the Water Board will require that construction. As part of 
the Operations and Maintenance Plan required under the proposed remedy, BDI and 
its consultants will be required to perform ongoing monitoring and maintenance of 
the soil vapor mitigation systems to ensure they are properly operating and 
effectively preventing VOCs from entering into the building. Should the monitoring 
show any issues in the performance of these systems, the Water Board will require 
immediate action to address the situation and ensure the long-term protection of 
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public health. As part of these monitoring efforts, the Water Board will require BDI 
and its consultants to monitor the caps as soon as it is safe to do so after a major 
natural disaster, such as an earthquake, and make any necessary repairs so as to 
ensure Site users’ safety.   

Comment 15.5: The soil cap should be more than five feet deep at its thinnest. It 
should be at least ten feet deep in order to provide a margin of error. The public 
should be notified within a week if the soil cap has had its integrity compromised or if 
any other safety system has been compromised. The public should be told within a 
week what has happened, what the risks are and when the integrity of the safety 
system is restored. There should be an agreed upon method of notification. The 
operational monitoring systems semi-annual reports should be easily available. And 
any changed conditions should be transmitted to the public including anyone who 
regularly visits, lives or works on OU-2. 

Response: A five-feet thick soil cap provides a high factor of safety. As documented 
in DTSC’s Proven Technologies and Remedies Guidance for Remediation of Metals 
in Soil (https://dtsc.ca.gov/wp-
content/uploads/sites/31/2016/01/Guidance_Remediation-Soils.pdf), two feet of 
clean soil is commonly considered protective of human health and the environment. 
In many areas of the Site, the clean soil cap will actually be greater than five feet to 
support the final design elevation of the future redevelopment. The Water Board has 
determined that this thickness is acceptable to prevent possible exposure from the 
pollutants underneath as it is unlikely that a resident or average community member 
would dig deeper than five feet into the soil. In addition, clean utility corridors will be 
constructed to protect future construction workers, and the contact between the 
clean utility corridor backfill and impacted native soil will be marked with a bright-
colored demarcation geotextile fabric.  

As part of the remedy, BDI will be required to: (i) annually inspect the integrity of the 
cap and report the results of the inspection to the Water Board for review, and (ii) 
report any construction work that excavates deeper than the minimum five-feet of 
clean soil. Those construction workers will be required to follow a Water Board-
approved Soil Management Plan that describes how to safely handle and dispose of 
any pollutants encountered. The Water Board will provide oversight for these 
activities to ensure pollutants are handled and disposed of properly.  

The Water Board keeps an updated and publicly available record of Site activities on 
its GeoTracker website 
(https://geotracker.waterboards.ca.gov/profile_report?global_id=T10000000103). 
Should the caps be disturbed as part of any construction work, information on the 
work and how the soil was properly handled will be available on this website linked to 
above. The monitoring reports will also be available on this website. Community 
members are welcome to visit this website at any time for updates and can also sign 
up for email alerts every time something is posted to GeoTracker.   

https://dtsc.ca.gov/wp-content/uploads/sites/31/2016/01/Guidance_Remediation-Soils.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2016/01/Guidance_Remediation-Soils.pdf
https://geotracker.waterboards.ca.gov/profile_report?global_id=T10000000103
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Comment 15.6: Why isn’t the FS/DRAP specifically consistent with the EPA rather 
than generally consistent with U.S. EPA Guidelines for Conducting Remedial 
Investigations as it states on Pg. 1? 

Response: The Draft Final FS/RAP is consistent with U.S. EPA guidelines, including 
the National Contingency Plan (NCP). The expression “generally consistent” 
provides for allowances and minor deviations as a result of Site-specific conditions 
and state requirements. 

Comment 15.7: On page 34 of volume 2 of the DRAP, it states that the incremental 
non cancer risk and excess cancer risk is two times higher from arsenic in the soil 
over background.  To what level of risk and by what means will you reduce that risk 
using Alternative 3. Shouldn’t it be reduced to near background? 

Response: The proposed remedy will break the exposure pathway to impacted soil 
and groundwater at the Site. In other words, when the cap is in place, the public will 
have no exposure to the arsenic in the underlying soil. By importing clean soil with 
arsenic concentrations equal to or less than background, the exposure risk will be 
reduced to ordinarily expected conditions in the Bay Area  following construction of 
the soil cap (see also the response to Comment 15.16). 

Comment 15.8: The RDIP should be presented to the public when it is in draft form.  
It provides a more specific description of exactly what will be done to carry out the 
Remedial Action Plan. The public should have a chance to ask questions and offer 
comments. A public meeting must be held to explain to the public. 

Response: The Water Board will hold a public meeting to discuss the contents of the 
RDIP with the public as part of the approval process of that document. While a 
formal public comment period is not required as part of the preparation of the RDIP, 
the Water Board will consider any comments raised during the public meeting on the 
RDIP and make any appropriate changes prior to issuing its final concurrence with 
the document.   

Comment 15.9: The BBCAG restates our view that there should not be any 
residential uses on any part of the Baylands including OU-2. 

Response: While we understand your preference is to not allow residential uses on 
any part of the Brisbane Baylands, Measure JJ allows for the construction of both 
residential and non-residential land uses. The Water Board has reviewed the Draft 
Final FS/RAP and determined that it will provide for the long-term protection of all 
future Site users, including ground floor residential uses. Remediation activities in 
residential areas will be conducted in a manner that provides long-term protection for 
future residents.   

Comment 15.10: There is a statement on page 67 of the FS/DRAP that says, “..to 
ensure the protection of future users of the site by breaking the pathway to impacted 
soil”. It is made within a section on soil capping.  We look at the many toxic 
contaminants that are found in ou-2 and we conclude that whatever buildings that 
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are built here should be separated from the ground level by pillars (on the perimeter 
and within It) that would allow air to flow between the ground level and the floor of 
the structure.  We think that this necessary to protect human health even with all the 
remedial actions that are called for in Alternative 3. 

Response: The exposure pathway to impacted soil would be broken by either the 
five-foot thick, clean soil cover and/or the roadways, building foundations or other 
hardscape that will act as a cap. In other words, when the cap is in place, the public 
will have no exposure to the underlying impacted soil. Prior to constructing occupied 
buildings, a soil vapor survey will be required (see response to comment 15.3). 
Based on the results of the sampling, engineering measures – known as vapor 
intrusion mitigation measures – may be required to ensure the long-term protection 
of future building occupants. This could include vapor barriers being installed under 
the building foundation with associated vent piping to redirect vapor into the 
atmosphere above building rooflines. Some buildings could also be designed with 
open-air ground floors (such as an open-air parking garage with first floors of 
buildings support by pillars) or non-residential uses on the ground floor followed by 
residential uses on higher floors. The exact engineering measures will be dependent 
on the soil vapor sampling results and the specific building design to ensure these 
measures provide an adequate level of protection to future building occupants.   

Comment 15.11: The information on truck trips to either import soil for the soil cap 
indicates that over 100,000 truck trips of 12 cubic yard capacity will be required for 
the construction of the soil cap.  The soil that needs to exported for disposal requires 
another 1000 truck trips.  All of these trips will have a significant impact on traffic in 
the area.  It will also create a significant amount of greenhouse gas emissions. The 
rules and routes used must be carefully designed to lessen the disruption caused by 
this project on surrounding communities and U.S. 101. The trucks used for the soil 
hauling must be zero emissions vehicles. These activities are projected to take place 
three to six years into the future and the efforts to blunt the effects of Climate 
Change will be even more of a priority than they are today. There are other remedial 
activities that occur totally within the boundaries of the Baylands. These trips must be 
taken into account when calculating greenhouse gas emissions and noise and what 
must be done to mitigate impacts. 

Response: Climate change including greenhouse gas emissions have been studied 
and the remedy is designed to reduce these impacts while still achieving the cleanup 
goals at the site.  The use of protective caps in lieu of excavation and off-Site 
disposal greatly reduces the overall greenhouse gas emissions when compared with 
a full soil removal remedy. In addition, the total number of truck trips and other 
vehicle emissions as part of remedy construction will be taken into consideration as 
part of the development of the Remedial Design and Implementation Plan (RDIP). 
The Water Board will require that BDI follow any City of Brisbane requirements 
regarding the types of trucks used and the truck route that will be followed. The 
agency will also require that the trucks minimize travel in surrounding neighborhoods 
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to the greatest extent possible. While the Water Board does not have the authority to 
mandate that zero emissions vehicles be used for the project, the RDIP will include 
other best management practices to reduce greenhouse gas emissions, including 
limiting truck idling. 

Comment 15.12: In section 2.2 of the Health Risk Assessment, it states that deep 
groundwater that meets standards for drinking water should be considered a 
potential source of drinking water.  The BBCAG strongly opposes this decision.  
There is not guarantee that this deep groundwater will remain untainted there are 
many activities on the e.g., excavating, pile driving, and other disturbance caused by 
construction that could disturb the path of the groundwater.  Another possibility is salt 
water intrusion from rising sea water. 

Response: With some exceptions, all groundwater in the Bay Area is considered an 
existing or potential source of drinking water. However, this does not mean that deep 
groundwater will be used now or in the future as drinking water for the residents of 
Brisbane. Drinking water is currently provided by the San Francisco Public Utilities 
Commission (SFPUC), which sources much of its water from the Hetch Hetchy 
Reservoir. Occasionally, the water may be supplemented or come directly from East 
Bay or Peninsula reservoirs. The City of San Francisco and impacted water districts 
would require Water Board approval should they choose to provide drinking water 
from other sources in the future. The Health Risk Assessment considers deep 
groundwater that meets standards for drinking water as a potential source of drinking 
water to help derive the risk calculations that determine the health and safety of the 
public and the environment under current and proposed Site uses. Based on the 
analysis, the Water Board is including a deed restriction prohibiting the use of 
groundwater as part of the remedy. 

Comment 15.13: In the last few hundred pages of this document, there are 
appendices that discuss detects and non-detect and sub-categories of non-detects of 
a number of COC’s and MOC’s in soil and in groundwater.  There should be a key 
that explains the meaning of detect and non-detect and the varieties of both and the 
sub-categories because it is very difficult for the public to decipher these pages. 

Response: The Water Board will require a key in future reports to help community 
members better understand investigation results. 

Comment 15.14: A number of years ago, the BBCAG repeatedly requested that we 
be allowed to see the environmental investigations that are a part of the history of 
this site and are included in this document.  We were told that RWQCB wasn’t sure if 
it could make the documents public.  It would have been helpful if we had been 
allowed to see these documents year ago.  We request that in the future, 
environmental investigations be made available when they are reviewed and 
accepted by RWQCB. 

Response: Environmental investigation reports and other key technical documents 
will be uploaded to the Water Board’s GeoTracker website 
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(https://geotracker.waterboards.ca.gov/profile_report?global_id=T10000000103)  
after the Water Board provides its concurrence as requested. The results of the Data 
Gap Investigation for OU-2 are available on that website and were made available 
throughout the public comment period in support of the Draft Final FS/RAP. Water 
Board staff are available to help interested community members review the technical 
information in these reports. 

Comment 15.15: In the Trench Model discussion evaluating risks from soil vapor 
rising from contaminated groundwater in a trench, why was the Virginia State Model 
used. Isn’t there a California Model to use? 

Response: There are no California models that conservatively assume that VOCs 
can accumulate in the breathing zone of unventilated trenches or excavations. The 
Virginia State Model was developed for widely used applications and use of the 
Virginia State Model is being implemented as an industry “best practice” by many 
states in evaluating these risks. 

Comment 15.16: The RWQCB or Cal EPA should suggest to the California 
Legislature that new laws more protective of human health and the environment be 
put in place. Laws that are based on more recent research that is expansive rather 
than narrow in its scope of possible additive and synergistic effects from the 
combination of many toxic chemicals and metals. Perhaps, the loss of diversity of 
animal and plant species and the expectation that 1 in 2 men will get cancer in their 
lifetime and 1 in three women will get cancer result from the current regulatory 
approach. The laws we have now that allow from 1 to 100 extra cases of cancer to 
result from one project are helping drive those rates. 

Response: The Water Board and CalEPA are always reviewing environmental 
standards and the latest science to suggest improvements to the laws that safeguard 
public and environmental health. A recent example is the State of California Office of 
Administrative Law in September 2018 approved the Toxicity Criteria Rule that 
protects human health by ensuring that human health risk assessments, risk-based 
screening levels, and risk-based remediation goals for hazardous waste and 
hazardous substance cleanup sites in California use appropriate toxicity criteria 
based on best available evidence.  

Considering synergistic and additive effects, current methodologies for human health 
risk assessments treat mixtures as simple mixtures, based on the combined toxicity 
of individual components from single-chemical studies. The risk assessments 
conservatively assumed simultaneous evaluation of multiple chemicals from different 
media and multiple pathways of exposure when, in reality this is a conservative 
assumption. However, we note that the assessment of chemical mixtures is evolving 
and steps to improve our ability to evaluate human health impacts of chemical 
mixtures are ongoing.  

Finally, the risk assessment follows the National Contingency Plan and related 
USEPA guidance where it states that the lifetime incremental cancer risk posed by 

https://geotracker.waterboards.ca.gov/profile_report?global_id=T10000000103
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chemicals at a site should not exceed a range of one in one million (1×10-6) to one 
hundred in one million (1×10-4) and non-carcinogenic chemicals should not be 
present at levels expected to cause adverse health effects (i.e., a hazard quotient 
[HQ] greater than unity, 1). The 1×10-6 risk level is considered a de minimis risk and 
is significantly lower than the baseline cancer risk of 1 in 2 for men and 1 in 3 for 
women. The cleanup levels in the Draft Final FS/RAP are based on an excess 
cancer risk of 1 in 1 million (i.e., 1x10-6) or one additional incidence of cancer in a 
population of one million. 

16. Commenter: Dana Dilworth, Brisbane resident 

Comment 16.1: How can the preferred remedial action and standards be anything 
other than to remove the toxins and bring it up to drinking water standards, 
Alternative 4? 

Response: The Water Board’s decision-making process for the Draft Final FS/RAP 
is informed by nine weighted criteria, including overall protection of human health 
and the environment; compliance with state and federal requirements; long-term 
effectiveness and permanence; reduction of toxicity, mobility and volume through 
treatment; short-term effectiveness; implementation; cost; regulatory agency 
acceptance and community acceptance. The Draft Final FS/RAP prepared for this 
Site studied several remedial options and Alternative 3 – a combination of on-Site 
capping and treatment of pollutants with limited off-Site disposal – was chosen 
because it scored the highest rank based on the nine criteria and will allow for long-
term protection of public health and the environment while reducing impacts to the 
community. It does so by either removing or treating areas with pollutants or by 
placing protective clean soil or hardscape caps that remove the potential exposure 
pathways for future Site users. It was found that Alternative 4, which includes 
removing pollutants from across the Site, would take many years and be extremely 
impactful to the community and environment in terms of air pollution, noise, traffic 
impacts and safety. Thus, the Water Board determined Alternative 3 offered the best 
balance of all nine criteria and was selected as the preferred remedial action. 

Comment 16.2: I am concerned about misstatements that are circulated as fact. 
How is it possible that lands under an Imminent and Substantial Endangerment 
Order from a multitude of known and yet to be discovered toxins with multiple 
avenues of transmission is of no health risk in its current condition, nor pose any risk 
to aquatic life? The Baseline Health Risk assessment incorrectly chirps this same 
notion. I am concerned that this “all is well” “we’re exempt” attitude, when repeated 
from the Water Board will produce lesser beneficial results.  

On numerous occasions, when these lands were under DTSC’s order, we had to 
evict homeless people, stop weekend vegetation “clearings” (bulldozing 
contaminated soil), stop parties and raves at the Roundhouse, stop bottle and 
treasure hunters, stop kids from creating bike moguls and RC race tracks, and 
control parking dust from Cow Palace events. How are the consultants for this 
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property unaware of its present dangers? They should be making recommendations 
for an immediate layer of clean soil, for greater caution signage to protect the 
unaware public rather than make false statements that there are not any health risks 
on OU-2 in its current condition. 

Response: A Health Risk Assessment (HRA) was conducted using the data 
collected from the soil, soil vapor and groundwater beneath the Site, which found 
that the Site in its current condition does not present a significant risk to on-Site 
visitors, the community and the environment. This is because the pollutants are 
buried underground and there is not a direct exposure risk. The Water Board 
reviewed the findings in the HRA and concurred with its results. Rather than 
considering the Site “exempt” or “all is well,” the Water Board is requiring remedial 
actions to ensure the long-term safety of the public and the environment under future 
redevelopment conditions. The HRA, however, accurately notes that in its current 
condition, there is not a significant health risk from the Site.  

BDI regularly monitors the Site and maintains Site fencing and locked gates to help 
ensure there are no unwanted activities or trespassers at the Site that could 
potentially come into contact with the buried pollutants.    

Comment 16.3: It is painful for me (due to disability) and upsetting to review these 
documents and ask, after 30 plus years (1988) of allowing the landowners to leak 
toxins into the bay, this is all we get? Maybe more wells, maybe not, maybe a pilot 
liquefaction program, maybe the toxins stay, maybe they go, maybe effective 
remedies, maybe not.  

The document is insufficient as a legal guiding document as it doesn’t have a sense 
of urgency to stop these toxins from leaking into the bay… Thirty years of leaking, 
enough is enough! If anything, you should IMMEDIATELY require a boon and 
detention basin at the “outflow area” where the highest VOCs are detected in the 
ground and surface water. 

Response: The Water Board can meet with you to discuss these documents or 
provide them to you in a way that facilitates ease of review.  

The Water Board is committed to ensuring the protection of public health and the 
water resources of California. Investigations and monitoring of Site conditions have 
been ongoing since 1982 to adequately characterize and understand Site conditions. 
The results from these investigations have found that toxins from the OU-2 Site are 
not actively leaking into the Bay because the majority of pollutants are bound in soil 
and fairly immobile. The proposed remedy will address Site pollution in a manner 
that safeguards the Bay and the surrounding environment and there will be 
continued monitoring of the protective caps and pollutants underneath them into the 
future so that, should conditions change, an appropriate response can be taken in a 
timely manner. 
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Comment 16.4: The Data Gap investigation of 11/27/18 is woefully inadequate. If 
your only contaminants of concern in a 100’ by 100’ investigation along Industrial 
Way are arsenic and lead, then you missed all the chromium, propylene glycol, 
epoxies and resins, spent brake fluid, and solvents the car and cabinet shops along 
Industrial Way have poured into the “ditches” and ground for years.  

I have personally observed them draining radiators and dumping other cleaning 
fluids into the ground. In thirty years, to have not adequately studied this area is an 
outrage. Yes, the buildings have to come down first, but you have let the current 
workers work in an unsafe environment. You also have to test for the right chemicals, 
based on an exhaustive historical business search, the Data Gap is a little meager. 
What chemicals may be present around the Bayshore Sanitary District office? 

Response: Over 1,120 samples were collected at OU-2 during the 2018 data gap 
investigation that looked at a wide range of chemicals based on known and potential 
pollutant sources. This included testing for solvents, chromium and other chemicals 
that might be found in the epoxies and resins you mention.  

After a thorough review by both the City’s environmental consultant, EKI, and the 
Water Board, the Water Board concluded that the combination of historical data and 
data collected from the 2018 data gap investigation was sufficient to show that the 
Site has been adequately and fully characterized so that health risks could be 
properly evaluated, and an appropriate remedy selected.  

Data show that arsenic and lead are the primary pollutants of concern found across 
Site soils along with a localized chlorinated solvent area and a Bunker C oil area 
near Industrial Way. This means that these chemicals are present at concentrations 
that require remedial actions to ensure the long-term protection of public health and 
the environment under future Site uses. While other chemicals were found as part of 
the investigation, they are not present at levels that require remediation. 

Comment 16.5: There are reasons for chrome VI near the Stauffer Chemical 
building, but somehow it isn’t in a quantity to be a chemical of concern? The 
tanneries’ acid and aniline dye pits were previously noted chemicals of concern. 
Have the MCLs changed? It would be good to isolate that area with targeted testing 
and remediation, just to be safe. Chrome VI doesn’t work well in any species’ 
developmental stages. 

Response: Groundwater samples were analyzed for hexavalent chromium 
(chromium VI) and the highest concentration was observed near the western 
boundary of the railyard near the former Stauffer Chemical facility. However, this 
concentration was below the screening level for ecological receptors in the San 
Francisco Bay. The only potentially complete exposure pathway for chemicals in 
groundwater to human receptors is the vapor intrusion pathway. Although hexavalent 
chromium is not volatile and, therefore, does not pose a vapor intrusion risk, volatile 
chemicals that do pose a potential vapor intrusion risk will be addressed by vapor 



Water Board Responsiveness Summary 
Brisbane Baylands OU-2 

December 2021 
 

25 
 

intrusion mitigation, as described in the Draft Final FS/RAP (see response to 
Comment 15.3). 

Comment 16.6: When the 250 and 350 Industrial Way buildings were razed, there 
were reports of the pH in soil being acidic and the soil being warm, indicating a 
chemical reaction underground. These test observations are not disclosed in the 
Data Gap Investigation Report. It would be beneficial to know pH and temperature if 
your caissons or VOC sheeting under your future buildings will disintegrate because 
of the pH in the soil below. pH is not a chemical of concern per se, but it should be 
tested. 

Response: Thank you for your suggestion to test pH. As part of the investigations, 
soil conditions are noted and while we do not test directly for pH if there were 
indications that a chemical reaction would be occurring underground, then additional 
testing would be conducted, potentially including soil pH, if appropriate.  

During the data gap investigations, there were no signs that would lead us to believe 
there is an active chemical reaction occurring underground near Industrial Way. The 
results of the data collected support these findings.   

Comment 16.7: It is unclear whether you will go down the full 50 feet to Young Bay 
Mud and remove the entire Bunker-C pox (future sand boil), or whether you will 
smear parts of it around to non-detect or use the smolder-in-place technique for the 
entire wad. Please clarify.  

I object to the burning of Bunker-C in place. Brisbane does not allow new toxic 
burners and has no designation for chemical production facilities. It’s a slippery 
slope. Have you considered the air quality impacts of burning Bunker-C relative to 
rail or truck transportation off-site to a qualified site? Have you considered the safety 
considerations of burning fuel near Kinder Morgan Tank Farm? Do you require any 
setbacks for the waste by-product that gets repatriated into the morass? The by-
product should be encased properly or shipped of site. We are not a hazardous 
waste dump.  

What about the sensitive receptors up wind, on the Ridge? Will they be informed of 
the burning schedules? How many other urban communities have experienced this 
technique? What is their experience? What are the pros and cons of this proposed 
remediation? Would mycelium remediation be a gentler technique? There is 
insufficient information in this document for the public to make an informed decision. 
We need a full discussion of alternatives. 

Response: Investigation results show that Bunker C oil is present in a portion of the 
Site to a maximum depth of approximately 15 feet below the ground surface. Prior to 
implementing the proposed remedy, testing will be conducted to confirm whether 
Bunker C oil could be effectively capped in place and remain immobilized in soil. 
Based on the results of this testing, the Water Board would determine whether 
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capping in place would be an effective remedy or if some form of treatment would be 
required.  

The option to use a thermal/smoldering technology to treat Bunker C Oil would be 
studied in further detail should capping not be an effective method. Should this 
technology be found to effectively treat Bunker C Oil, engineering controls would be 
designed to ensure the safe operation of the treatment system given Site conditions 
including wind conditions and the nearby Kinder Morgan tank farm. Any thermal/ 
smoldering treatment would occur away from the tank farm and operate under the 
appropriate permits so as not to negatively impact air quality. The report would also 
review the pros and cons of this technique, address potential impacts and mitigation 
measures that might affect nearby sensitive receptors, etc. The Water Board would 
review all reports related to using thermal treatment to address Bunker C oil and 
would decide whether this treatment would be effective and be protective of the 
surrounding community while being implemented.  

We would be happy to share this study with you, should we explore this treatment 
option, so that you can have a better, more detailed understanding of this process. 
The Water Board remains available to you, or anyone else in the community, who 
has questions about the safety around implementing any remediation technologies at 
the Site. 

Comment 16.8: Do not create a matrix of small hazardous waste sites under future 
streets or buildings. Who wants that in their neighborhood? The toxins will still co-
mingle with groundwater and other chemicals, both present and unknown, untested 
other dangers, like acids or radioactive substances. 

Response: A majority of the toxins at this Site are bound to the soil and immobile 
which is why capping is an effective remediation technology for this Site. Capping of 
soil is commonly used and is a very effective method because it breaks the potential 
exposure pathway between impacted soil and people, thereby minimizing risk. Those 
toxins where the exposure pathway would not be effectively addressed by capping 
will either be removed and disposed of off-Site or treated. The Water Board is 
committed to ensuring the long-term protection of human health and the environment 
and will ensure that the Site is protective for all future users and land uses.  

Comment 16.9: You mention the City’s representative “EKI” being in the stakeholder 
meetings. Was the city’s independent remediation consultant, Dr. G. Fred Lee also 
present? The Brisbane City Council promised his guidance and comments. We 
would greatly appreciate his input. 

Response: No comments have been received from Dr. G. Fred Lee. 

Comment 16.10: Sloppy job. No groundwater samples for 15 years? So much for 
continuity and detecting patterns and movement of chemicals of concern. There is 
also an interesting omission of the discussion of the VOCs near Kinder Morgan or 
their in-situ wetland remediation method for their past fuel spills at the southern end 
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of OU-2. There’s a direct environmental impact, totally omitted. This omission makes 
this feasibility study insufficient. 

Response: Ongoing investigation activities conducted at the Site since 1982 have 
adequately characterized the size and scope of the pollutants at the Site, including 
the groundwater impacts. The purpose of the Data Gap investigation was to allow for 
the development of the proposed Draft Final FS/RAP, which summarizes the findings 
of the investigation and lays out the proposed remedies for the Site. With this 
information, the RDIP can be prepared that will tell us the specific remedial 
technologies and engineering controls that will be used to address pollutants on a 
parcel-by-parcel basis. The Water Board has to review and concur with the findings 
of the RDIP before remediation will be allowed to proceed.  

During remediation, should we find unexpected historical features, etc. the Water 
Board will require that BDI address them in an appropriate manner to ensure the 
long-term protection of future Site users and the environment. 

Please note, the Kinder Morgan Site is not part of OU-2 and is being separately 
addressed under its own regulatory oversight. Those impacts will be addressed 
under that project’s oversight and that project will remain open. 

Comment 16.11: There is little mention of the South Disposal fill area and the earlier 
assumptions, RAO’s and maximum contaminant levels have changed over time. It 
doesn’t mention our inadequate chemical statues as compared to the EU’s REACH 
or better standards. None of the earlier Superfund listing criteria studies considered 
housing as a viable use, hence “no target audience.” A lot has changed, even how 
we view housing and work needs due to the pandemic. 

Response: The South Disposal Area is listed as a major railyard facility in Section 
2.2.1, and additional detail is provided in Appendix C to the Draft Final FS/RAP, 
“Data Gap Investigation Report”.  

The Water Board has reviewed this document in accordance with the latest approved 
standards (e.g., screening levels, health risk assumptions, etc.) the Water Board 
uses to ensure the protection of human health and the environment. In addition, the 
document went through five iterations and includes revisions made as a result of 
multiple meetings between Water Board staff, the City of Brisbane, the City’s 
technical consultant, EKI, and revisions made in coordination with the California 
Department of Toxic Substances Control (DTSC) staff overseeing the sister UPC 
OU-SM site. As a result, the Water Board has determined that the proposed remedy 
will be protective of future Site users under the proposed land uses. 

Comment 16.12: It’s not clear what the threshold for removal is. MW-4A had 
detections of metals including arsenic, barium, chromium, copper, lead and zinc…. 
And “Antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
molybdenum, nickel, selenium, and zinc were detected in at least one of the two 
groundwater monitoring wells at relatively low concentrations…” (FS/RAP pg. 18). 
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What level of cleanup will happen there? None because they are relatively low, or 
aggressive removal because of cumulative contaminants of concern? The criteria 
should be clear and stated often, not found buried in an appendix. 

Response: In the Draft Final FS/RAP, the constituent distributions are first 
discussed on page 18 and the significance of those distributions are evaluated. On 
page 40, the Draft Final FS/RAP explains that dissolved metals in shallow 
groundwater are not expected to pose a risk to aquatic receptors at the 
concentrations observed, and that vapor intrusion is the only complete exposure 
pathway to human receptors. Therefore, cleanup of dissolved metals, which are 
naturally occurring, in shallow groundwater is not proposed, but any potential vapor 
intrusion risk posed by volatile chemicals in shallow groundwater will be mitigated as 
described in the Draft Final FS/RAP. On the basis of the risk assessment, the Draft 
Final FS/RAP presents cleanup goals for the various constituents of concern. The 
cleanup goals are presented in the document for each media of interest (e.g., soil, 
soil vapor, and groundwater).  

Comment 16.13: This document and the future RDIP needs to be conclusive, not 
piecemealed, not left up to chance, not allowed to leave the harder, more toxic parts 
till last. You should not allow a “staging” of the remediations. It will put workers, 
travelers, and new residents at risk. Please note that the environmentally preferred 
alternative would be to do a complete comprehensive clean up. 

Response: Thank you for noting your preference is for a complete and 
comprehensive cleanup. After a review of the remedial alternatives, the Water Board 
has concurred that Alternative 3, which provides a combination of soil capping, 
excavation and treatment of pollutants, will provide comprehensive protection of the 
health of future Site users and the environment. Given the size of the Site, 
remediation will inherently need to be completed in phases, but this will be done as 
part of the Site grading process and the majority of pollutants will have been 
effectively addressed prior to building construction. Some pollutants, such as VOC 
impacts, will be further mitigated during building construction through engineering 
controls, such as the construction of vapor mitigation systems associated with the 
proposed building. 

Comment 16.14: Being “exempt from beneficial use” (FS/RAP pg. 28) for water 
does not mean that you allow the toxic chemicals to migrate off site or are exempt 
from efforts to reduce the contamination, it merely means the end product won’t be 
used or consumed. Mitigations to reduce the impact should still be attempted. Every 
effort to not penetrate into the lower aquifer, should be paramount. 

Response: The Water Board is committed to protecting the water resources of 
California. Toxic chemicals are being monitored to ensure they are not migrating off-
Site or to underlying aquifers, and efforts will be made to reduce pollutants through 
treatment of VOC-impacted groundwater and excavation of soils where pollutants 
exceed cleanup goals and cannot be capped with five feet of clean soil. This will 
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further improve groundwater quality and reduce potential health risk by removing 
pollution sources.  

Comment 16.15: While some of these toxins are “statistically insignificant,” you fail 
to speak to the cumulative effect if two more “statistically insignificant” products, 
event at low doses, will impact your health. The Zone 5 area with concentrated 
organochlorine pesticides also had chromium concentrations. What level is that 
cleaned up to? That’s why it should all go. You have to consider public acceptance. 
We don’t want a variety of cleanup levels or ineffective, unproven, further-polluting 
techniques. Clean it ALL up to drinking water standards. That was DTSC’s promise 
based on the Clean Water Act of 1972. We are waiting. 

Response: The Draft Final FS/RAP assumes the effects of multiple pollutants are 
additive when determining cleanup levels for specific areas (see Section 4.1). Where 
pollutant concentrations are above cleanup goals, mitigation or remediation will be 
implemented to reduce exposure risks to acceptable levels. The proposed remedy 
will break the exposure pathway to constituents in soil, so there will be no cumulative 
effects on health, including in Zone 5.  

In May 2019, the Water Board determined that shallow groundwater at the Site is not 
an acceptable source for drinking water because of high salinity levels in the water. 
Given that shallow groundwater is not a potential source for drinking water, cleaning 
the Site up to drinking water standards does not apply for this Site.  

In addition, the Water Board followed established Federal and State criteria to 
determine the preferred remedial alternative for this Site, which includes revieing the 
potential short-term, as well as long-term impacts to the community. When looking at 
short-term impacts, such as air quality, noise, traffic and safety impacts, a cleanup of 
the Site to drinking water standards and removal of all constituents to below remedial 
action objectives (i.e., instead of establishing a five-foot soil cap or other barrier 
between future users and impacted soil) would introduce new safety risks, 
significantly increase greenhouse gas emissions, and cause additional impacts to the 
community and the surrounding environment. Therefore, the Water Board proposes 
to move forward with an effective remedy that combines soil capping, durable 
barriers, treatment and pollutant removal to ensure the long-term protection of 
human health of future Site users and the environment. All of the technologies that 
comprise the proposed remedy are effective and proven technologies.  

The railyard was constructed on land that was located in San Francisco Bay prior to 
in-filling, and the water in the pores of this fill material is a combination of residual 
Bay water and precipitation. In their review, the Water Board noted the following:  

“The poor ambient water quality in the (shallow water-bearing zone) SWBZ at UPC 
OU-SM and OU-2 is related to the fact that this shallow groundwater zone was 
originally under the saline waters of San Francisco Bay, is primarily recharged by 
local surface-water infiltration and landfill leachate and is subject to 
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evapotranspiration. Based on these characteristics, the groundwater in the SWBZ at 
both operable units should not be considered a potential drinking water supply.”  

The shallow fill-zone groundwater at the Site has never been suitable for use as 
drinking water and, therefore, will not be treated to drinking water standards.  

Comment 16.16: We’re looking for guidance, direction from the Water Board, not an 
“I don’t know,” “maybe,” or “I assure you we’re up to speed (Vic Pal 35:21, public 
meeting presentation). This FS/RAP does not bring confidence to many members of 
the public. Additional information is needed on Industrial Way before you can define 
the remediation techniques. 

Response: The Water Board will require that BDI collect additional data when 
unexpected conditions are encountered and prior to implementing remediation and 
mitigation measures at the Site. This information will be incorporated into the RDIP, 
which is a detailed document that lays out the specifics for how the cleanup will be 
implemented at the Site on a parcel-by-parcel basis. The Water Board will conduct a 
detailed review of this document and only concur with its findings once satisfied that 
it concretely describes how remediation activities will be safely implemented at the 
Site to ensure the protection of the public. We will share the findings of the RDIP with 
the community to aid in understanding the community’s concerns. 

Comment 16.17: Since he asked, tell Howard Pearce why there is no housing 
allowed on the southern part of the rail yard. It is a Public Health Risk. It is the lowest 
sump in the area. It has the densest mix of toxic chemicals, many of which he 
proposes to ignore or leave in place. There is an industrial Petroleum Tank Farm 
adjacent to the property. You need to evacuate for a minimum of 1 mile during 
accidental leaks or fires. Kinder Morgan burns their excess fuel, soot pours into the 
air. It contains all the nasties of BTEX and any heavy metal that has hung in the 
refining process. It is a Public Health Risk. Please tell Howard it is a Public Health 
Risk. 

Response: Howard’s question was about the boundary for residential in Measure JJ, 
which is limited to the area north of a projection of Main Street that transects the site 
west to east rather than continuing its northwest to southeast trajectory. 

17. Commenter: Anja Miller, Brisbane Resident 

Comment 17.1: In response to your call for comments on the upcoming remediation 
plan for OU-2 of the Brisbane Baylands, in order to make sure you have all the 
relevant information on the site history, attached hereto is the initial report (1987) for 
Superfund status of the former Stauffer Chemical site located on Industrial Way, 
which is included in OU-2. More information on the subject is available from 
http://www.Brisbane411.com/baylands. As you know, the City of Brisbane is 
considering approval of the site for residential development. It should be noted that 
no Superfund cleanup was implemented only because “no vulnerable to toxics” 
population existed at that time. This situation has now changed. Your call for 

http://www.brisbane411.com/baylands
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comments indicates that no action will be needed on “hardscape” areas supposedly 
meaning those covered by concrete and asphalt. Naturally, the entire 2 city blocks of 
Industrial Way, including the highly toxic former Stauffer Chemical site and current 
automotive and other operations, are “hardscape.” Can it really be permissible to 
build housing on such soil coverage? 

Response: Thank you for sharing this information. All aspects of the Site history, 
including the document referenced above, were taken into consideration as part of 
the development of the Draft Final FS/RAP.  

The OU-2 Site, including the portions that comprised the former Stauffer Chemical 
Site, is not nor has it ever been considered a Superfund Site. As you note, it was not 
designated a Superfund site because there was not a population that could be made 
vulnerable to toxics at that time. The proposed remedy will protect future Site users 
by addressing or removing potential exposure pathways to the pollutants found at the 
Site allowing for future redevelopment uses that include both commercial and 
residential proposed uses.  

Housing is currently not planned along the Industrial Way area of the Site. Currently 
that is anticipated to be part of the proposed life science campus. Should 
development plans change, the Water Board would work with BDI to conduct the 
appropriate remediation activities and sampling efforts to allow for the future 
buildings to be protective of future Site users. 

Comment 17.2: As has been pointed out on previous occasions, the cleanup of OU-
2 should more appropriately be supervised by the DTSC. 

Response: OU-2 is overseen by the Water Board because the primary constituent of 
concern is petroleum products, which the Water Board has primary authority to 
regulate under California law. DTSC and the Water Board are sister agencies and 
follow similar regulations to ensure the safety of public health and the environment. 
In addition, Water Board and DTSC staff communicate frequently about the portions 
of the Baylands under their jurisdiction to ensure the same level of regulatory 
protection and oversight is applied to both sites. 

 

 

Prepared by: __________________________________________ Date: 12/2/21 

  Vic Pal, Case Manager 
  San Francisco Bay Regional Water Quality Control Board 
  (510) 622-2403 or vic.pal@waterboards.ca.gov  

mailto:vic.pal@waterboards.ca.gov
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Attachment 1 – Water Board Fact Sheet and Comment Period Extension Notice 

 

~ ~ Fact Sheet 

Water Boards 
Brisbane Baylands Operable Unit 2 -Cleanup Plan 

Bayshore Boulevard, South of Geneva Avenue, Brisbane, CA 

October 2020 

Figure 1 - Site Map 

The San Francisco Bay Regional Water Quality Control 
Board (Water Board) oversees environmental investigation 
and cleanup projects in the Bay Area and notifies the public 
of progress at key steps. This fact sheet provides information 
about a proposed cleanup plan, known as a Feasibility 
Study/Remedial Action Plan (FS/RAP), that will address soil, 
soil vapor (air in between soil particles) and groundwater 
contamination at the Brisbane Baylands Operable Unit 2 (OU-
2) site located along Bayshore Blvd., south of Geneva Ave. in 
Brisbane (Site). The Site is shown in pink on Figure 1 above. 

Background 

PUBLIC COMMENT PERIOD 

October 28 - December 18, 
2020 

The Water Board invites you to 
review and comment on the 
FS/RAP for the Brisbane Baylands 
OU-2 Site. All comments must be 
received by 5 p.m. on December 
18. 2020. Comments can be sent 
to: 

Vic Pal 
San Francisco Bay Regional Water 
Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 
Vic.Pal@waterboards.ca.gov 

PUBLIC MEETING 

The Water Board will hold a virtual 
public meeting to provide 
information on the FS/RAP, 
answer questions. and obtain 
public comments. 

DATE: November 18, 2020 
TIME: 6:30 to 8:00 p.m. 
JOIN VIA ZOOM: 
https://bit.ly/3dl HnMI 

JOIN BY PHONE: Dial 669-900-
9128 and enter access code 843 
9482 2081# 

For help accessing the meeting 
please call Tracy Craig at 510-
334-4866 (24fl). 

The approximately 140-acre Site occupies the southern portion of the former Southern Pacific 
Transportation Brisbane Railyard, which was used as a railroad switching yard from 1914 to 1960. 
After 1960, the Site was unused and today it is vacant with various foundations and building slabs 
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remaining (pink area in Figure 1 ). Universal Paragon Corporation, Inc. (UPC) owns the Site. In 
November 2018, the voters of the City of Brisbane approved Measure JJ to amend the General Plan 
to rezone the Site and surrounding properties for mixed residential, commercial and public uses. The 
Water Board also oversees the investigation and closure of the former Brisbane Landfill (blue area in 
Figure 1) jointly with the San Mateo County Department of Environmental Health . The California 
Department of Toxic Substances Control (DTSC) provides oversight for the investigation and cleanup 
of the northern area of the Southern Pacific Transportation Brisbane Railyard (green area in Figure 
1 ). 

Environmental Investigations 
Since 1982, numerous environmental investigations have been conducted at the Site to characterize 
the presence, nature and extent of contamination. During the most recent round of investigations 
conducted in 2018 and 2019, over 1,120 samples were collected at the Site. Contaminants of 
concern in soil include metals which are found across the Site and are likely from imported fill material 
Southern Pacific used to backfill the area to build the railyard. There is also an area impacted with 
Bunker Coil and a localized area with elevated levels of volatile organic compounds (VOCs) in soil 
and groundwater. 

In order to better assist with investigation and remediation activities, the Site was divided into six 
zones: Zone 1 - the northern portion of the former switching yard, Zone 2 - the southern portion of 
the former switching yard, Zone 3 - the former machine and erecting shop, Zone 4- the former 
turntable and oil tank area, Zone 5 - the south disposal area and Zone 6 - the properties along 
Industrial Way. These zones and the location of contaminants are shown in Figure 2 at the end of this 
document. 

Proposed Remedy 
The FS/RAP describes the proposed cleanup alternatives, evaluates those alternatives and proposes 
a preferred remedy that will be protective of the health of the end user once each parcel has been 
developed, the health of the general public, and the environment. The proposed remedy includes: 

• Establishing a minimum five-foot thick layer of clean soil or other durable hardscape (e.g., 
building foundations, pavement, etc.) protective cap over soil containing contaminants of 
concern at concentrations above cleanup levels in areas of the future development 

• Excavating soil where the five-foot thick layer of clean soil or durable cover cannot be placed 
and either consolidating that soi I underneath a clean soil cap or durable cover in another 
location on-Site, or transporting that soil to an off-Site, licensed disposal facility 

• Excavating soil impacted with voes in one location along the border between Zones 4 and 6 
and transporting that soil to a licensed, off-Site facility 

• Treating groundwater to breakdown voe contamination in groundwater around Zones 4 and 6 
• Ongoing groundwater monitoring to confirm the effectiveness of groundwater treatment 

Prior to any building construction, soil vapor testing will occur and, if required, soil vapor mitigation 
systems will be installed. Land use restrictions will also be placed across the Site that will prohibit the 
use of groundwater, describe protocols for the future safe handling of the remaining impacted soil 
underneath the protective covers, and require ongoing monitoring and maintenance of the protective 
covers, groundwater monitoring wells and any soil vapor mitigation systems. 

Next Steps 
The Water Board will review and consider all public comments before making a final decision on the 
draft FS/RAP. All comments must be provided to the Water Board by December 18, 2020. At the end 
of the public comment period, the Water Board will evaluate the comments received and make any 
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changes to the FS/RAP. A Responsiveness Summary will be distributed to all those who commented 
and provided contact information. 

Should the FS/RAP be approved, UPC and its consultants would then prepare a Remedial Design 
and Implementation Plan (RDIP) that would include specific deta ils about remediation activities 
including quantities of soil being excavated and imported, a detailed truck route, a health risk 
assessment for on-Site construction workers and the community during remediation, and a Site
specific health and safety plan that includes a variety of dust, odor, noise and traffic controls to 
protect the nearby community and minimize construction impacts to the greatest extent possible. 

Schedule 
Once the FS/RAP has been approved, UPC will begin preparing the RDIP and it is anticipated that 
these will be approved in 2021 . The protective covers will be constructed while mass grading is 
implemented for the development construction, which is anticipated to begin following RDIP approval 
in late 2021 . It is anticipated that the protective covers will be in place by 2023 when UPC anticipates 
beginning vertical construction. The Water Board wil l issue additional fact sheets once the RDIP has 
been approved and prior to the start of remediation construction. These fact sheets will provide 
specific information on remediation activities including the truck route and community protection 
measures that will be in place during remediation. 

For More Information 
To view the proposed FS/RAP and other technical reports for the OU-2 Site, please visit the State 
Water Board's Geo Tracker website: https://geotracker.waterboards.ca.gov/search.asp (search for 
case ID/global ID T10000000103, then click on the "Report" link). 

You may also contact the fo llowing individuals: 
• Vic Pal, Water Board Case Manager, (510) 622-2403, vic.pal@waterboards.ca.qov 
• Tracy Craig, Community Relations Consultant, (510) 334-4866, tracy@craig

communications.com 
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Figure 2 - Contaminant and Zone locations in OU-2 
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Hoja lnformativa 

Water Boards 
Brisbane Baylands Operable Unit 2 - Plan de limpieza 
Bayshore Boulevard, South of Geneva Avenue, Brisbane, CA 

Octubre de 2020 

Figura 1 - Mapa del Sitio 

El San Francisco Bay Regional Water Quality Control Board 
(Comisi6n de Aguas) supervisa la investigaci6n ambiental y los 
proyectos de limpieza en el Area de la Bahfa y notifica al publico 
sobre el progreso en los puntos claves. Esta hoja de informativa le 
brinda informaci6n sobre un plan de limpieza propuesto, conocido 
como un Estudio de factibilidad/Plan de acci6n remedial (FS/RAP), 
que abordara la contaminaci6n de suelos, vapor del suelo (aire 
entre las partlculas del suelo) y de aguas subterraneas en el sitio 
de Brisbane Bay/ands Operable Unit (OU) 2, ubicado a lo largo de 
Bayshore Blvd., al sur de Geneva Ave., en Brisbane (Sitio). El Sitio 
se muestra en color rosa arriba, en la Figura 1. 

Antecedentes 

PERiODO DE COMENTARIOS 
PUBLICOS 

28 de octu bre al 
18 de diciembre de 2020 

La Comisi6n de Aguas le invita a 
revisar y comentar sobre el FS/RAP 
para el Sitio Brisbane Bay/ands OU-2. 
Todos los comentarios deben 
recibirse antes de las 5 p.m. el 18 de 
diciembre de 2020. Los comentarios 
pueden enviarse a: 

Vic Pal 
San Francisco Bay Regional Water 
Quality Control Board 
1515 Clay Street. Suite 1400 
Oakland, CA 94612 
Vic.Pal@waterboards.ca.gov 

REUNION PUBLICA 

La Comisi6n de Aguas llevara a cabo 
una reuni6n publica virtual para 
brindarle informaci6n sobre FS/RAP, 
responder preguntas y obtener 
comentarios publicos. 

FECHA: 18 de noviembre de 2020 
HORA: 6:30 a 8:00 p.m. 
REUNl6N EN ZOOM: 
https://bit .ly/3dl HnMI 

ONASE POR TELEFONO: Marque el 
669-900-9128 y introduzca el c6digo 
de acceso: 845 6250 9039# 

Para obtener ayuda para acceder a 
la reunion, comuniquese con Tracy 
Craig al 510-334-4866 (2411). 

El Sitio de aproximadamente 140 acres ocupa la parte sur del antiguo Southern Pacific Transportation 
Brisbane Rai!yard, que se utiliz6 como area de desvio de vagones de ferrocarril de 1914 a 1960. El Sitio no 
volvi6 a utilizarse despues de 1960 y. actualmente esta vacante, con restos de varios cimientos y losas de 
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construcci6n (area color rosa en la Figura 1). Universal Paragon Corporation, Inc. (UPC) es la propietaria de! 
Sitio. En noviembre de 2018, los votantes de la Ciudad de Brisbane aprobaron la Medida JJ para modificar el 
Plan general para volver a zonificar el Sitio y las propiedades circundantes para una combinaci6n de usos 
residenciales, comerciales y publicos. La Comisi6n de! Agua tambien supervisa la investigaci6n y el cierre del 
antiguo relleno Brisbane (area color azul en la Figura 1) en conjunto con el Departamento de Salud Ambiental 
de! Condado de San Mateo y el Departamento de Control de Sustancias T6xicas de California (DTSC) 
proporcionando supervision para la investigaci6n y limpieza de! area norte de Southern Pacific Transportation 
Brisbane Railyard (area verde en la Figura 1). 

lnvestigaciones ambientales 
Desde 1982, se han realizado numerosas investigaciones ambientales en el Sitio para caracterizar la 
presencia, la naturaleza y el alcance de la contaminaci6n. Durante la ronda mas reciente realizada en 2018 y 
2019, se recolectaron mas de 1,120 muestras de! Sitio. Los contaminantes preocupantes en los suelos 
incluyen metales que se encuentran en todo el Sitio y que probablemente provienen de material de relleno 
importado que Southern Pacific utiliz6 para rellenar el area para construir la terminal ferroviaria. Tambien hay 
un area impactada con aceite Bunker Cy un area localizada con niveles elevados de compuestos organicos 
volatiles (VOC) en los suelos y las aguas subterraneas. 

Con el fin de ayudar mejor con las actividades de investigaci6n y remediaci6n, el Sitio se dividi6 en seis zonas: 
Zona 1 - la parte norte de! antiguo patio de desvio de vagones, Zona 2 - la parte sur del antiguo patio de 
desvio de vagones, Zona 3- el antiguo taller de mecanica y maquinaria, Zona 4 - la antigua plataforma 
giratoria y area de tanques de combustible, Zona 5 - el area sur de disposici6n y Zona 6 - las propiedades a 
lo largo de Industrial Way. Estas zonas y la ubicaci6n de los contaminantes se muestran en la Figura 2, al final 
de este documento. 

Remedio propuesto 
El FS/RAP describe las alternativas de limpieza propuestas, evalua esas alternativas y propone un remedio 
preferido que protegera la salud del usuario fina l una vez que se haya desarrollado cada parcela, la salud del 
publico general y el medic ambiente. El remedio propuesto incluye: 

• Establecer una capa minima de cinco pies de espesor de suelos limpios u otro elemento s6Iido 
duradero (per ejemplo, cimientos de construcci6n, pavimento, etc.) sobre los suelos que contienen 
contaminantes de preocupaci6n a concentraciones superiores a los niveles de limpieza en areas de 
desarrollo futuro 

• Excavaci6n de suelos donde no se puede colocar una capa gruesa o una capa duradera de cinco pies 
de suelos limpios consolidando esos suelos debajo de una capa de suelos limpios o una capa 
duradera en otra ubicaci6n en el Sitio, o transportando esos suelos a un sitio externo de eliminaci6n 
autorizado 

• Excavaci6n de suelos impactados con voe en un lugar a lo largo de la frontera entre las Zonas 4 y 6 y 
transporte de esos suelos a un sitio externo de eliminaci6n autorizado 

• Tratamiento de aguas subterraneas para descomponer su contaminaci6n per voe alrededor de las 
Zonas 4 y 6 

• Monitoreo continue de las aguas subterraneas para confirmar la efectividad de su tratamiento 

Antes de cualquier construcci6n, se realizaran pruebas de vapor de suelo y, si fuera necesario, se instalaran 
sistemas de mitigaci6n de vapor de suelo. Tambien se impondrian restricciones de uso de la tierra en todo el 
Sitio que prohibirlan el uso de aguas subterraneas, describirfan protocolos para el manejo seguro future de 
suelos impactados restantes debajo de las ca pas protectoras, y requerirlan un monitoreo y mantenimiento 
continuo de las cubiertas protectoras, los pozos de monitoreo de aguas subterraneas y cualquier sistema de 
mitigaci6n de vapor de suelo. 

Pr6ximos pasos 
La Comisi6n de Aguas revisara y tomara en cuenta todos los comentarios publicos antes de tomar una 
decision final sobre el borrador del FS/RAP. Todos los comentarios deben ser proporcionados a la Comisi6n 
de Aguas antes de! 18 de diciembre de 2020. Al fina lizar el perlodo de comentarios publicos, la Comisi6n de 
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Aguas evaluara los comentarios recibidos y hara cualquier cambio al FS/RAP. Se distribuira un Resumen de 
capacidad de respuesta a todos aquellos que comentaron y proporcionaron su informaci6n de contacto. 

En caso de que se apruebe el FS/RAP, la UPC y sus asesores elaboraran Planes de disefio e implementaci6n 
remediales (RDIP, por sus siglas en ingles) que incluirian detalles especificos sobre las actividades de 
remediaci6n, incluyendo las cantidades de suelos que se estan excavando e importando, una ruta detallada 
de camiones, una evaluaci6n de riesgos para la salud de los trabajadores en el Sitio y la comunidad durante la 
remediaci6n, y un plan de salud y seguridad especifico del Sitio que incluye una variedad de controles de 
polvo, olor, ruido y trafico para proteger a la comunidad cercana y minimizar los impactos en la mayor medida 
posible. 

Calendario 
Una vez que se haya aprobado el FSIRAP, la UPC comenzara a preparar los RDIP y se espera que se 
aprobaran en 2021. Las capas protectoras se construiran al mismo tiempo que se implemente la clasificaci6n 
masiva para la construcci6n del desarrollo , que se espera comenzara despues de la aprobaci6n de RDIP a 
fines de 2021 . Se anticipa que las capas protectoras estaran en su lugar para 2023 cuando la UPC calcula 
comenzar la construcci6n vertical. La Comisi6n de Aguas emitira hojas informativas adicionales una vez que 
los RDIP hayan sido aprobados y antes del inicio de la construcci6n de remediaci6n. Estas hojas informativas 
proporcionaran mas detalles, incluyendo la ruta de camiones y las medidas de protecci6n comunitaria que se 
implementaran durante la remediaci6n. 

Para mas informacion 
Para ver el FS/RAP propuesto y otros informes tecnicos para el Sitio OU-2, visite el sitio web Geo Tracker de la 
Comisi6n Estatal de Aguas Geo Tracker website: https://geotracker.waterboards.ca.gov/search.asp (buscar por 
ID de caso/ID global T10000000103, luego haga clic en el en lace "Repotf'). Tambien puede comunicarse con 
las siguientes personas: 

• Vic Pal, Gerente de Casos de la Comisi6n de Aguas, (510) 622-2403, vic.pal@waterboards.ca.qov 
• Tracy Craig, Asesora de Relaciones Comunitarias, (510) 334-4866, tracy@craig-communications.com 

r llvck"set\"QOO> :ic J:'{:moe11 t:r,.7>,,clcs 
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Figura 2 - Ubicaciones de contaminantes y Zonas en OU-2 
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Water Boards 
December 2020 

Brisbane Baylands Operable Unit 2 
Bayshore Boulevard, South of Geneva Avenue, Brisbane, CA 

Draft Cleanup Plan Available for Review 
Public Comment Period Extended to January 31, 2021 

The San Francisco Bay Regional Water Quality Control Board (Water Board) is extending the public 
comment period on the proposed cleanup plan, known as a Feasibility Study/Remedial Action Plan 
(FS/RAP), for the Brisbane Baylands Operable Unit 2 (OU-2) site through January 31, 2021. The 
original comment period was scheduled to run from October 28 through December 18, 2020. 

Please send comments to Vic Pal, Caseworker, by mail to 1515 Clay Street, Suite 1400, Oakland, CA 
94612 or via phone or email using his contact information below. A video recording of the November 
18, 2020 public meeting along with copies of the project fact sheet, FS/RAP and other key documents 
can be found online at www.Baylands0U2.com or at https://geotracker.waterboards.ca .gov/ (search 
for "Brisbane Baylands"). Hard copies of the FS/RAP and other documents are also available at 
Brisbane City Hall, 50 Park Place, Brisbane, CA 94005 during their open office hours on Mondays 
and Thursdays from 9 a.m. to 1 p.m. 

If you have any questions or need help accessing the documents, please contact: 
• Vic Pal, Water Board Caseworker, 510-622-2403, vic.pal@waterboards.ca .gov 
• Tracy Craig, Community Relations, 510-334-4866 (24/7), tracy@craig-communications.com 

m r:i m-tu ~ ~~1~~~ 
-0.M~!!flt~Mg:&~2021&¥1 Jl 31 ~ 

ii~LlJrii!~it!ln7.l<~tJ~a~ (7.l<~~) ~~ 7'Utii~WJIBaylandsi:iJt~i'l=¥5'r:2 ( OU-2) 83~~i~itj!J 
(~i:iJfitt~fJ!;gfil!ist re!J ( FS / RAP) ) £(;]0~:s~mt.ilWl~2O21~1 J:!1318. /AA~t:!930~:s~~ 

~WJ~2020'.cF1 o,EJ 2aa~2020'.cF12,EJ 1aa. 
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• ~~·$8ffl (Vic Pal) , 1.J<~mi~f91J~~A, ~ii§: 510-622-2403, ~: vie.pal@waterboards.ca.gov 

• ~oo'~·~ffl:t§ (Tracy Craig) , t±~~lm. ~~15: 510-334-4866 (Hi8241],ll'/j,/ij~?;R) , U : !racy 
@ craig-communications.com 
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Borrador del plan de limpieza disponible para revision 
Periodo de comentarios publicos extendido hasta el 31 de enero de 2021 

El San Francisco Bay Regional Water Quality Control Board (Junta de Agua) esla extendiendo el 
perfodo de comentarios publicos al plan de limpieza propuesto, conocido como Estudio de 
faclibilidad/Plan de acci6n de remediaci6n (FS/RAP) para el sitio de la Unidad Operable 2 de 
Brisbane Baylands (OU-2) hasta el 31 de enero de 2021 . El periodo de comenlarios original eslaba 
programado del 28 de octubre al 18 de diciembre de 2020. 

Envfe sus cornenlarios a Vic Pal, Trabajador del caso, por correo a 1515 Clay Street, Suite 1400, 
Oakland, CA 94612 o por telefono o correo electr6nico utilizando su informaci6n de contacto que 
aparece a conlinuaci6n. Puede encontrar una grabaci6n de video de la reunion publica del 18 de 
noviembre de 2020 junto con copias de la hoja de dalos del proyeclo, FS/RAP y otros documentos 
clave en linea, en www.8aylands0U2.com o en https://qeolracker.waterboards.ca .qov/ (busque 
"Brisbane Bay/ands'). Las copias impresas del FS/RAP y otros documentos tambien eslan 
disponibles en Brisbane City Hall_. 50 Park Place, Brisbane, CA 94005 durante su horario de oficina, 
los lunes y jueves, de 9 a.m. a 1 p.m. 

Si tiene alguna pregunta o necesita ayuda para acceder a los documentos, comuniquese con: 
• Vic Pal, Trabajador de caso de la Junta de Agua, 510-622-2403, vic.pal@waterboards.ca.gov 
• Tracy Craig, Relaciones con la comunidad, 510-334-4866 (24/7), tracy@craig

comrnunications.com 
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Attachment 2 – Community Communications 

City of Brisbane Updates 

 

 

10/2312020 OU-2 Comment Period Starts 10/28, Hard Copy Reports Ava ilable lo View at City Hall Du ring Public Offi ce Hours ; Reports Accessible T,,, 

City Hall Phased Re-Opening Schedule: Mondays & Thursdays 
9am - lpm 

SEARCH 

COMMUNITY DEVELOPMENT 

OU-2 Comment Period Starts 10/28, Hard Copy 
Reports Available to View at City Hall During Public 
Office Hours; Reports Accessible To View Online As 
Well 
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10/2312020 OU-2 Comment Period Starts 10/28, Hard Copy Reports Available to l.lew at City Hall During Public Office Hours; Reports Ateessible T... 

CAL I FORNIA 

Water Boards 
STA T E Y/A T ER R E SOURC E S CO N T ROL 0 0,\RD 

R E G I O N AL YIATEA Q U A L ITY CONTRO L BOA R DS 

To help community members review the draft Feasibility Study/Remedial Action Plan 
(FS/RAP) for the OU-2 portion of the Brisbane Baylands site, the San Francisco 
Regional Water Quality Control Board (Water Board) will have a hard copy of the report 
available at Brisbane City Hall during City Hall public office hours - Mondays & 
Thursdays, 9am - 1pm. A Fact Sheet has also been prepared and will be arriving in 
mailboxes next week. 

If you plan on coming to City Hall, please indicate when you check in at the front door 
that you would like to view the reports so you can be best directed to them. You will be 
required to follow all COVID-19 safety protocols including wearing a face covering and 
staying home if you are sick. Should you have any questions about accessing the 
documents at City Hall during public office hours, please call the Planning Department 
Main Line at: (415) 508-2120. 

You may also access electronic versions of the draft FS/RAP anytime from the comfort 
of your home online at www.Baylands0U2.com. If you have any questions or have 
trouble accessing the documents on line, please contact Tracy Craig at (510) 334-4866 
or tracy@craig-comm un ications .com. 

The 52-day comment period starts on Wednesday, October 28th and runs until Friday, 
December 18, 2020. Comments can be mailed to Vic Pal, Water Board Caseworker, 

https://www.bnsbaneca.org/cd/page/ou-2-comment-period-starts-1028-hard-copy-reports-available-view-city-hall-during-public 2/3 
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10/2312020 OU-2 Comment Period Starts 10/28, Hard Copy Reports Available to View at City Hall During Public Office Hours; Reports Accessible L 

1515 Clay Street, Suite 1400, Oakland, CA 94612 or emailed to 
Vic.Pal@waterboards.ca.gov. 

Home Sitemap Staff Login Webmail Time Reporting 

50 Park Place, Brisbane, CA 94005 Contact Us 

a municode design 

https :/1<,.,vw,brisba neca, org/cd/pa ge/ou-2-commen t-peri od-starts-1028-hard-copy-reports-available-view-city-hall-during-public 3/3 
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Public Comment Period for Draft 
Remedial Action Plans for the 
Environmental/Soils Cleanup of the 
Baylands Coming Soon 

City of Brisbane Monthly Newsletter 

November 2020 Volume 17, Issue 9 

Water Boards 
.... I ... . . l lll'JIR~ I , ;~w•nu , 1:,n1: 
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DTSC 
D• i»rtment of To)l'ic; 
SUbniJn<«:Control 

The San Francisco Regional Water Quality Control Board (Water Board] has announced the draft Feasib1lrty Study/ 
Remedial Action Plan (t=S/RAP) for the environmental/soils c learup of a portion of the Brisbane Baylands site will be 
available for public comment from October 28 to December 18, 2020. The Water Board will mail a fact sheet about the 
proposed cleanL.p plan to all Brisbane residents and w ill be hosting a public meet ing via Zoom on November 18, 2020 
from 6:30 - 8:00pm. You can access the Zoom meet ing via: https://bit.ly/3dlHnMI. For more information or if you need 
help accessing the meet ing, p lease contact Tracy Craig at (51 0) 334-4866 or tracy@craig-communications.com. 

The California Department of Toxic Substances Control (DTSC) anticipates that the draft FS/ RAP for the environmental/ 
soils cleanup of the port ion of the Brisbane Bay lands site 1t oversees will be available for public comment this fall as well. 
Dates for this public comment period have not been selected yet so stay tuned for more informat ion. 

2 
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11/20/2020 Weekly Bia st 11-20-20 

Enter your Address and Know Your Zone 

OU-2 Public Comment Period Extended to 1/31 

The Water Board hosted a public meeting via Zoom this past Wednesday 

where they also announced that the public comment period for the OU-2 

draft FS/RAP will be extended through January 31, 2021. See the meeting 

recording here: 

Water Board Public Meeting - Brisbane B ... 

a 

To help community members review the draft Feasibility Study/Remedial 

Action Plan (FS/RAP) for the OU-2 portion of the Brisbane Baylands site, 

the San Francisco Regional Water Quality Control Board (Water Board) has 

hard copy reports available at Brisbane City Hall during public office hours 

- Mondays & Thursdays, 9am - 1pm, or by appointment if needed. 

Mole Information and the Electronic Versions of the OU-2 Draft FS/RAP 

DTSC Public Comment Period on OU-SM Cleanup 
Plan: 11/16/20 - 2/15/21 

https ://spark .adobe. com/page/UvDZSpeCT JvJ N/#ou-2-public-comment-periocl-extended-to-1 31 111 
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City Manager Weekly Blast -1/22/21 

https://spark.adobe.com/page/OiVpmK6w7KsmL/ 

Baylands Update 
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City Manager Weekly Blast -1/ 22/21 

https://spark.adobe.com/page/OiVpmK6w7KsmL/ 

Public Comment Periods: Now Open but Closing 1/31 for OU-2 and 2/15 for OU-SM 

The San Francisco Regional Water Quality Control Board's (Water Board) 
public comment period on the draft environmental cleanup plan, known as a 
Feasibility Study/Remedial Action Plan (FS/RAP), for the OU-2 portion of 
the Brisbane Baylands site ends on Sunday, January 31, 2021. 

The Water Board encourages you to review and provide input on the draft 
cleanup plan. You can view t he draft FS/RAP, a recording of the November 18 
Water Board public meeting, and other key documents online 
at BaylandsOU2.com 

Submit comments to vic.pal@waterboards.ca.gov 

For more information or if you need help accessing the documents, please 
contact Tracy Craig at (510) 334-4866 or tracy@craig-communications.com. 

The City submitted its formal comments on the draft cleanup plans, which can 
be found below: 

City's Comments on Draft Feasibility Study/Remedial Action Plan for OU-2 Site 
Cit 's Comments on Draft Feasibilit Stud /Remedial Action Plan for OU-SM Site 

WHAT HAPPENS AFTER THE PUBLIC COMMENT PERIODS CLOSE? 

State regulatory agencies will evaluate the draft cleanup plans to ensure 
residential units at ground level (in OU-SM and the northern portion of OU-2, 
per preliminary plans) are able to be built and future residents housed safely. 
The developer will then submit design documents as well as monitoring plans 
to the regulatory agencies which will provide the details of the proposed 
remedies. The state agencies will review and must approve the documents 
before anything moves forward. See an overview of the Brisbane Baylands 
review and approval process here. 
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Brisbane Baylands Community Advisory Group (BBCAG) Updates 

 

From: 
To: 

Cc: 

Subject: 

Date: 

darn iobowo 
iris aaHaaher; Carolyn Parker; Matv Goodart autekanst O"C,OnneH Ienx: Madison Davi:t; Bill Dettmer '1ara 
~ ~ Dana Dilloorth· Mae Swanbeck 
asha settv@.'rdtsc ca aov; Nirole Yuen:~ ; Michele Salmon:~ ; Debra Horen: Beth Grossman: ~ 
~t: Howard iwr:ce: Tony Yecreos· .fwn.W: John 5y1;eckj: &u:.l1ilkL Barbara El;el · ~ : .klb.o 
Promani; Alyx Karpo\•,1icz 

PUBLIC MEETINGS via Zoom fur Public Comment Peliods li>r tw:> Remedial ktion Flans, one from RWQCB (on 
OU-2) and one from DTSC (on OUSM) 

Thursday, lfoverrber 12, 2020 2:05:13 PM 

Dear BBCAG and Friends 

The BBCAG has an important role as an advisory body to both the RWQCB and the 
DTSC. Our role is also important because we are constituted to represent the 
communities of Brisbane , Visitacion Valley/Litt le Hollywood (San Francisco ) and 
Bayshore (Daly City ). Our comments are needed on two Remedial Actions Plans that 
have been drafted to address two diifferent geographic area of the Baylands. 

The subject of the Regional Water Quality Control Board's is the Baylands Data Gap 
Investigation of OU2, Southern Railyard You have received a fact sheet from "Wate r 
Boards" , BARWQCB. It includes the time and date of the Public Meeting, 
November 18, 2020 at 6:30 to 8:00pm. There are instructions on how to join the 
Zoom meeting on the internet <https://bit.ly/3dlHnMI> or by phone , 669-900-9128 and 
enter access code 84394822081 #. If you need help accessing the meeting , ca ll 
Tracy Cra ig at 510 334 4866 anytime. 

In order to prepare your questions or comments on the Draft Remediation Plan, you 
should read the fact sheet and go to the Geotracker 
website https·//geotracker waterboards ca gov/profile report? 
global jd=T10000000103 click on the "site maps/documents" 
in order to access the Draft FS/Remediation Plan and the Data Gap Investigation 
Report. 

A hard copy of the Draft Feasibil ity/Remediation Plan and the Data Gap Investigation 
Report is available at City Ha ll for review by appointment with City of Brisbane, 
Monday through Thursday. 9 am to 1 pm. More information is available at 
<www. Baylands0U2.com> 

I am very pleased to inform you that both the WaterBoard (RWQCB) and Dept of 
Toxic Substance Control have both granted our requests for an extension of the 
public comment periods to more than 90 days. The WaterBoard's public 
comment period which began on October 28, 2020 will end on January 31, 2021. 

The Dept. of Toxic Substance Control's Draft Feasibility Study/Remediation Plan for 
OUSM (OU1 ) soil. soil vapor and a portion of the groundwater will begin on 
November 16, 2020 and end February 15, 2021. DTSC's Public Meeting will be a 
Zoom meeting on January 7, 2021. There will be hard copies at City Hall of their 
Data Gap Investigation and draft RAP. The web addresses to access those 
documents will be provided soon 
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These extensions will give us all chance to review the data gap investigations and the 
the draft remediation plans. If 

To the best of my knowledge , this will be the last time we will be reviewing draft 
remediation plans for OUSM(OU1) and OU2. 
The exception would be if the groundwater monitoring or other testing indicated 
greater contamination which required more remediation. 

Let's do our best to review these documents and make comments despite all the 
distraction and difficulties. 

Please contact me with your questions and comments. If you want to have an 
additional one or two BBCAG Zoom meetings on these draft RAPs, let me know. 

I want to thank Asha Setty and Nicole Yuen of DTSC and Vic Pal, BARWQCB and 
Tracy Craig and John Promani of Craig Communications for their help. 

Thank-you 

Clara Johnson 
BBCAG, Acting Chair 
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From: 
To: 

Cc: 
Subject: 
Date: 

Hello BBCAG 

darn iobawo 
Carolyn Bn:ker; Dana Dillworth; fran.J1au.in.; iris aaHaaber: Madison Davis; Mae SwaoOOCk· Mary Gooda11 
~ do@ iobosoo: ~ 011

f-O□neH Tero 
ash.a settv@dtsc ca aov; Nicole Yuen: Yk.&!; ~ : John B::omaoi: ~ 
Comrrents for Waterboard on OU2 fs/RM' due 1/31/21 
Monday, January 25, 202110:39:01 PM 

On 1/19/31, Asha sent us an email that contained links to the two Public Mtgs. 
relating to the two draft RAPs we are considering. I appreciate her efforts. 

I watched the Waterboard meeting to help me focus on developing comments. 
thought you might want to do the same. I also wanted to remind you of the 1/31/21 
deadline. I know that you have the email and street address for the comments. If you 
prefer to send them to me by 1 /30/21 , I will forward them for you. 

If you have any questions or comments, please contact me. 

Thank-you 

Clara Johnson 
Acting Chair, BBCAG 
41 5 468 4195 
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Attachment 3 – Comment Letters 

 

Frrm: ~ .-.;,}';)~ <h"l:ta. 

l ,X ~~ 
aJJiarl: F.-i c.cm'lllZ"t:: i :m ll}! E--..::D"lbl'dm.J.trq 
(>j;~ : r-t:rr.r,, tu.v1h• 2:!. ~~ !.Cl'i;l;Ui J.1'4 

..... ... 

Frcm: =-ri:m L.&1 -.::::.rernl~ll@fcthoo.oow;.,. 
Sant-: S1.111,!i=t\o',Nc:-.oetnbH" 21, 7 020'5:.!6 PM 

TC): P~J. Vlc-f-":Wat-!!'boards -.:v c.Prf@1~~tert-oe,ds..ca.t;::o-~=· 

Cc Owru Jchnscri .;:elm:.-~ ichn::.ont13>0l,lob.:il,na::,.. 
Sul>JQci:: C.O-nm':'1U frc.m 11/1-a '>Ja: e· Board m1:.ni 1g 

Hello Vic. 

I am following up on the Brisbane ~yland~ OU-2 Site meeting from 11/18 (meeling video posted at htl:ps//youtu be/0Nxx00Ah9dl'• a:t which public 
commenl'S were requested. 

The issues I raised involved the foltowin g, in case you need them in writing: 

1. Wth regard to the Operation & Maintenance J:4an for the OU-2 'Sile, I as.ked whether In the case of the developer declaring bank'ruptcy and becoming 
incapable of financial re~onsibi ity for the plan the City of Bri-sba.ne a.nd its taxpayers would become financially responsible and tia.ble. 

2. Nicholi!!is T arg of Holland & Kl'lfght (Outside Environmemal Counsel re the Bayli!!inds) mentioned lhat lhe dev£ioloper would bB resp er, sible fcf the 
Operation &Maintenance plan ftf the OU-2 site for a period of 30 years (starting point of 30-year period not stated} and that a bond would be funded to 
ansurethat in ease of financial incapacity on Iha part of the d.:walopEW, the Cl)91'ations & Maintenance pli!!in would continua lo be fllnded b the 30-;iear 
period. 

3. 1 rec,.Jested that the details ofthe bond referenced by Mr. Targ be made readily availi!!ibleto anyone in Brisbane who wished to see them and lhat i!!I 
timetable be provided by which the deh!iils would be made available in the near future. 

I wauld alsa like to raise another Issue that I did not raise ci.Jringthe meeting, and that is of the Midway Village residenees In Dafy City located 
approximately 1000 feet rrom the OU-2 site, near Schi.<1erin Street at Midway Drive. You can see a map ofthe location of Midttay Village at this link: 
bttps·lfww googht ccxnJmapS/i>aoe/Mictway+Village/@37 7022149 -122414851115zldata•14rn513m411sQxO·Ox:597fceffBa9960a11Brn213d37 7022149I4d· 
~ 

Residetices were built on this pr=ip~ty which the ck!veloper de.clared to be safe, but there was so much toxicity in the soil benMth these resideticesthat 
the people living there began to experience health problems inclucing " .. Jung and stomach cancer. asthma and bronchitis., anemia and blurred visicn . 
V\fomen suffered miscarriages, mllbirths, infertility, and other reproductive maladies, while children eod.Jred skin rashes and frequent nosebleeds." (See 
the full article about these Midway Village maladies. at J:!#ps:llwww.s~.•eekly.com/ne-wsJwhat-lies-beneath/ published in 2000, and tl-19fe are seve,al other 
artid es about them). 

I do not want to see what happe1ed at Midway Village to happen the Mure residents at ttieOU-2 srte. The developer claims tllatthere will be a cleant.Jp 
of the to)Ons there., but the developer of Midway Village made similar claims which turned out to be false and/or misleading. 

Please read the SF Weekly artide mentioned above carefulfy: "In its review, mea.nwhile, the EPA'<s Environmental Justice Advisory Corrrnittee offe-s- a 
h:.iir~her critique of the cleanup. The panel fault~ t he DTSC for dt:puting the need for more t:oil a nd groundwater te~ing o f p etroleum hydrocarbon~, 
including benzene, a. carcinogen linked to leukemia. and anemia in humans. Based oo the agency's ~ nvling results, the report ~tes, the degree to 
which such compounds contami1ate Mictway remains t.Jncertain 'and no remediation [has been) done that would pl'event ongoing exposure."' 

Tha nk you. 

Prem Lall 
Brisbane 
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City of Brisbane 
50 Park Place 

Brisbane, CA 94005-1310 
(415) 508-2100 

(415) 467-4989 Fax 

January 6, 2021 

Vic Pal, Case Manager 
San Francisco Hay Regional Water Quality Control Board 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 

Subject: Draft Feasibility Study/Remedial Action Plan for UPC OU-2 Site 

Dear Mr. Pal: 

Thank you for the opportunity to review and comment on the draft Feasibility Study/Remedial 
Action Plan (''FS/RAP") for Universal Paragon Corporation (''UPC") Operable Unit 2 ("UPC OU-
2"), an approximately 140-acre parcel of land located in the southern portion of the former 
Southern Pacific railyard located in Brisbane, California Tn reviewing the draft FS/RAP, the City 
of Brisbane ("City") offers the following comments: 

1. First and foremost, the City wants to make sure that UPC implements a remedy that is (I) 
protective of human health and the environment and (2) consistent with Measw:e JJ. In 
doing so, the cost of remediation should not be the driver in the remedy selection process. 

a. Given that the preferred remedy results in most of the contamination being left in 
place, the City would like to see some mass removal of the most contaminated soil. 
Therefore, it is the City's preference that material containing chemical 
concentrations in excess of State of California Total Threshold Limit 
Concentrations ("TTLC") in the upper two feet of existing soil be excavated and 
disposed of at an off-site facility in accordance with applicable laws and 
regulations, rather than simply being left in place and capped. 

2. Conceptually, with proper financing and implementation, the proposed remedy in the UPC 
OU-2 FS/RAP should be protective of current and future City residents and workers (both 
ousite aud oITsite) aa<l the envi.ruUim::nl. Neverlhde~~, iufurmaliun regarding <.:urrent soil 
vapor conditions and the extent of the chlorinated volatile organic compound ("CVOC") 
impacted area are not available and specific details about how the remedy will be 
implemented are not presented in the FS/RAP. 

Providing QimlihJ Se,·vices 
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To address potential concerns regarding the protectiveness of the remedial actions to be 
implemented and their compliance with the City's requirements and standards, including Measure 
JI, the City requests to remain engaged with UPC and the San Francisco Bay Regional Water 
Quality Control Board ("Water Board") during the Implementation phase of the environmental 
remediation process. More specifically, the City would like to be provided the opportunity to 
review and comment on the future Remedial Design Tmplementation Plan and other UPC 
submittals to the Water Board regarding topics such as: 

a. Cap and utility corridor design; 
b. Soil vapor sampling; 
c. Soil survey/assessment of the Industrial Way area; 
d. Evaluation and treatment of CVOC impacts to soil and groundwater in the CVOC-

impacted area; 
e. Soil management plan; 
f. Vapor intrusion assessments; 
g. Vapor intrusion mitigation system design; 
h. Indoor air sampling; 
1. Construction mitigation measures (e.g., dust control plan, stormwater pollution 

prevention plans, etc.); 
j. Air monitoring; 
k. Soil excavation, grading, and management; 
l. Import fill standards; 
m. Haul routes and transportation procedures; 
n. Long-term maintenance plans including associated financial assmances; 
o. Final sea rise analysis (to confinn that potential impacts due to rising groundwater 

levels are addressed in addition to potential inundation threats); and 
p. Land use restrictions. 

Thank. you for your consideration of these comments. Please contact me at 415-508-2113 should 
you have any questions regarding this letter. 

Sincerely, 

Karen Cunningham 
Mayor, City of Brisbane 

Cc: Clay Holstine, City Manager 
John A. Swiecki, AICP, Community Development Director 
Randy Breault, P.E., Director Public Works 
Kiana Amiri-Davani, Edgcomb Law Group LLP 

P1'ouiding Quality Services 
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JANUARY 28, 2021 

TO:  Vic.Pal@waterboards.ca.gov 

FROM:  Brisbane Baylands Community Advisory Group (BBCAG) 
      Via Clara Johnson, Vice Chair and Acting Chair 
      clara-a-johnson@sbcglobal.net    ph.  415-4684195 
 
SUBJECT:  BBCAG COMMENTS ON DRAFT FS/REMEDIAL ACTION PLAN 
FOR BRISBANE BAYLANDS 0U-2 
 
BBCAG appreciates the opportunity to comment on the Brisbane Baylands OU-2 
FS/DRAP.   
 
The BBCAG thinks it is important that the synergistic and additive impacts of the 
chemicals of potential concern and the metals of concern present on the site be 
determined and be considered in assessing the harm it will cause to human health 
and to the environment.  If that information is not available, then the evaluation 
of potential harm should be included as soon as it becomes available. 
 
The European Union list of Chemicals of Concern that was adopted by California.  
If it lists chemicals that are present on OU-2 but which were not investigated and 
evaluated then those chemicals should be added to the DRAP, evaluated and 
remediated. 
 
You have chosen Alternative 3 as the proposed action plan.  It contains a 
provision to place Volatile Organic Compounds and Petroleum Hydrocarbons and 
metals of concern under hardscape (concrete or asphalt).  Hardscape is porous 
and will, over time, allow vapors from these chemicals to escape into the air.  The 
amount of these volatile chemicals could be so densely packed under one area of 
hardscape or simply be, under so much hardscape, multiple acres of it that it 
would create a pathway to inhalation by the people who visit, work there or who 
live nearby. 
 

mailto:Vic.Pal@waterboards.ca.gov
mailto:clara-a-johnson@sbcglobal.net
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BBCAG Comments                                                                                                          pg. 2 
 
A second concern about the placement of the volatile chemicals is the margin of 
error that is used to make sure the chemicals are not too close to the edge of the 
hardscape.  There should be a specific distance from the edge of the chemical 
placement and the edge of the hardscape that cannot be decreased no matter 
what the conditions are.  If there is no hardscape between the VOCs and the soil 
cap then once again there will be a pathway to human inhalation.  A third concern 
is the possibility is that the hardscape will be disturbed by workers for road repair, 
landscaping, utility installation or repair or intrusion of surface water.  One of 
these events happens fairly frequently.  The contamination is found all over the 
site and there may be a substantial amount of chemicals to be sequestered under 
the hardscape.  Are you going to clearly mark the many areas that should not be 
disturbed clearly enough so that all the people involved in the numerous types of 
activity mentioned will be aware.  You need to rethink this plan because there 
isn’t sufficient protection of human health and the environment.   
 
Soil Vapor Monitoring Systems should be placed in all buildings, residential, 
commercial and public.  Soil Vapor barriers should be placed below all buildings. 
The systems should be monitored once a quarter to make sure they are 
functioning.  Soil Vapor barriers could be disturbed by earthquakes, liquefaction, 
grading, pressure from salt water intrusion or groundwater pathway shifting due 
to any of the above causes. 
 
The soil cap should be more than five feet deep at its thinnest. It should be at 
least ten feet deep in order to provide a margin of error.  The public should be 
notified within a week if the soil cap has had its integrity compromised or if any 
other safety system has been compromised.  The public should be told within a 
week what has happened, what the risks are and when the integrity of the safety 
system is restored.   There should be an agreed upon method of notification.  The 
operational monitoring systems semi-annual reports should be easily available  
And any changed conditions should be transmitted to the public including anyone 
who regularly visits, lives or works on OU-2. 
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Why isn’t the FS/DRAP specifically consistent with the EPA rather than generally 
consistent with U.S. EPA Guidelines for Conducting Remedial Investigations as it 
states on Pg. 1? 

On page 34 of volume 2 of the DRAP, it states that the incremental non cancer 
risk and excess cancer risk is two times higher from arsenic in the soil over 
background.  To what level of risk and by what means will you reduce that risk 
using Alternative 3.  Shouldn’t it be reduced to near background? 

The RDIP should be presented to the public when it is in draft form.  It provides a 
more specific description of exactly what will be done to carry out the Remedial 
Action Plan.  The public should have a chance to ask questions and offer 
comments. 

The BBCAG restates our view that there should not be any residential uses on any 
part of the Baylands including OU-2. 

There is a statement on page 67 of the FS/DRAP that says, “..to ensure the 
protection of future users of the site by breaking the pathway to impacted soil”. It 
is made within a section on soil capping.  We look at the many toxic contaminants 
that are found in ou-2 and we conclude that whatever buildings that are built 
here should be separated from the ground level by pillars (on the perimeter and 
within It) that would allow air to flow between the ground level and the floor of 
the structure.  We think that this necessary to protect human health even with all 
the remedial actions that are called for in Alternative 3. 

The information on truck trips to either import soil for the soil cap indicates that 
over 100,000 truck trips of 12 cubic yard capacity will be required for the 
construction of the soil cap.  The soil that needs to exported for disposal requires 
another 1000 truck trips.  All of these trips will have a significant impact on traffic 
in the area.  It will also create a significant amount of greenhouse gas.  The rules 
and routes used must be carefully designed to lessen the disruption caused by  
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this project on surrounding communities and U.S. 101.  The trucks used for the 
soil hauling must be zero emissions vehicles.    These activities are projected to 
take place three to six years into the future and the efforts to blunt the effects of 
Climate Change will be even more of a priority than they are today.  There are 
other remedial activities that occur totally within the boundaries of the Baylands.  
These trips must be taken into account when calculating greenhouse gas 
emissions and noise and what must be done to mitigate impacts. 
 
In section 2.2 of the Health Risk Assessment, it states that deep groundwater that 
meets standards for drinking water should be considered a potential source of 
drinking water.  The BBCAG strongly opposes this decision.  There is not 
guarantee that this deep groundwater will remain untainted there are many 
activities on the e.g. excavating, pile driving and other disturbance caused by 
construction that could disturb the path of the groundwater.  Another possibility 
is salt water intrusion from rising sea water 
 
The Remedial Design and Implementation Plan must be made public in its draft 
form and must be subject to public comment.    A public meeting must be held to 
explain to the public.  
 
In the last few hundred pages of this document, there are appendices that discuss 
detects and non-detect and sub-categories of non-detects of a number of COC’s 
and MOC’s in soil and in groundwater.  There should be a key that explains the 
meaning of detect and non-detect and the varieties of both and the sub-
categories because it is very difficult for the public to decipher these pages. 
 
A number of years ago, the BBCAG repeatedly requested that we be allowed to 
see the environmental investigations that are a part of the history of this site and 
are included in this document.  We were told that RWQCB wasn’t sure if it could 
make the documents public.  It would have been helpful if we had been allowed 
to see these documents year ago.  We request that in the future, environmental  
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investigations be made available when they are reviewed and accepted by 
RWQCB. 
 
In the Trench Model discussion evaluating risks from soil vapor rising from 
contaminated groundwater in a trench, why was the Virginia State Model 
 used.  Isn’t there s California Model to use? 
 
The RWQCB or Cal EPA should suggest to the California Legislature that new laws 
more protective of human health and the environment be put in place.  Laws that 
are based on more recent research that is expansive rather than narrow in its 
scope of possible additive and synergistic effects from the combination of many 
toxic chemicals and metals.  Perhaps, the loss of diversity of animal and plant 
species and the expectation that 1 in 2 men will get cancer in their lifetime and 1 
in three women will get cancer result from the current regulatory approach.  The 
laws we have now that allow from 1 to 100 extra cases of cancer to result from 
one project are helping drive those rates. 
 
We appreciate that this document is the result of considerable effort on the part 
of RWQCB.  We thank you for considering our comments.  Please acknowledge 
the receipt of these comments. 
 
Sincerely 
 
Clara Johnson 
Acting Chair, Vice Chair  
Brisbane Baylands Community Advisory Group (BBCAG) 
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To: Vic Pal, Waterboard 
From: Dana Dillworth 
Re: FS/RAP Brisbane Baylands OU2 
January 31 , 2021 

California Waterboard's mission is: 
"to preserve, enhance, and restore the quality of California's water resources and 
drinking water for the protection of the environment, public health, and all beneflclal 
uses, and to ensure proper water resource allocation and efficient use, for the benefit of 
present and future generations." 

How can the preferred remedial action and standards be anything other than to remove the 
toxins and bring it up to drinking water standards, Alternative 4? You have failed to meet your 
objective for the reasons contained herein. 

I am concerned about misstatements that are circulated as fact. How is it possible that lands 
under an Imminent and Substantial Endangerment Order from a multitude of known and yet to 
be discovered toxins with multiple avenues of transmission is of no health risk in its current 
condition, nor pose any risk to aquatic life? The Baseline Health Risk Assessment incorrectly 
chirps this same notion. I am concerned that this "all is well " "we're exempt" attitude, when 
repeated from the Waterboard will produce lesser beneficial results. 

• Numerous Investigations since 1982 
• 2018/2019 data gap investigation 

• 100 x 10()..ft grid 
• Over 1, 120 samples collected 
• Ensured all contamlnanls accounted for 

• Groundwater monitored using a network 
of 44 wells 

• Contaminants of concern 

On numerous occasions, when these lands were under DTSC's order, we had to evict 
homeless people, stop weekend vegetation "clearings" (bull dozing contaminated soil,) stop 
parties and raves at the Roundhouse, stop bottle and treasure hunters, stop kids from creating 
bike moguls and RC race tracks, and control parking dust from Cow Palace events. How are 
the consultants for this property unaware of its present dangers? They should be making 
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recommendations for an immediate layer of clean soil, for greater caution signage to protect 
the unaware public rather than make false statements that there are not any health risks on 
OU2 in its current condition. 

It is painful for me (due to a disability) and upsetting to review these documents and ask, after 
30 plus years (1988) of allowing the landowners to leak toxins into the bay, this is all we get? 
Maybe more wells, maybe not, maybe a pilot liquefaction program, maybe the toxins stay, 
maybe they go, maybe effective remedies, maybe not. 

This document is insufficient as a legal guiding document as it doesn't have the sense of 
urgency to stop these toxins from leaking into the bay ... Thirty years of leaking, enough is 
enough! If anything. you should IMMEDIATELY require a boon and detention basin at the 
"outflow area" where the highest VOC's are detected in the ground and surface water. 

The Data Gap Investigation of 11/27/18, is woefully inadequate. If your only contaminants of 
concern in a 100' by 100' investigation along Industrial Way are arsenic and lead, then you 
missed all the chromium, propylene glycol, epoxies and resins, spent break fluid, and solvents 
the car and cabinet shops along Industrial Way have poured into the "ditches" and ground for 
years. 

I have personally observed them draining radiators and dumping other cleaning fluids onto the 
ground. In thirty years, to have not adequately studied this area is an outrage. Yes the 
buildings have to come down first, but you have let the current workers work in an unsafe 
environment. You also have to test for the right chemicals, based an exhaustive historical 
business search, the Data Gap is a little meager. What chemicals may be present around the 
Bayshore Sanitary District office? 

There are reasons for chrome VI near the Stauffer Chemical building, but somehow it isn't in a 
quantity to be a chemical of concern? The tanneries' acid and aniline dye pits were previously 
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noted chemicals of concern. Have the MCL's changed? It would be good to isolate that area 
with targeted testing and remediation, just to be safe. Chrome VI doesn't work well in any 
species' developmental stages. 

When the 250 and 350 Industrial Way buildings were razed, there were reports of the Ph in the 
soil being acidic and the soil being wann, indicating a chemical reaction under ground. These 
test observations are not disclosed in the Data Gap Investigation report. It would be beneficial 
to know Ph and temperature if your casons or voe sheeting under your future buildings will 
disintegrate because of the Ph in the soil below. Ph is not a chemical of concern per se, but 
should be tested. 

It is unclear whether you will go down the full 50 feet to Young Bay Mud and remove the entire 
Bunker-C pox (future sand boil), or whether you will smear parts of it around to non-detect, or 
use the smolder-in-place technique for the entire wad. Please clarify. 

I object to the burning of Bunker-C in place. Brisbane does not allow new toxic burners and 
has no designation for chemical production facilities. It's a slippery slope. Have you 
considered the air quality impacts of burning Bunker-C relative to rail or t ruck transportation 
off-site to a qualified site? Have you considered the safety considerations of burning fuel near 
Kinder Morgan Tank Fann? Do you require any setbacks for the waste by-product that gets 
repatriated into the morass? The by-product should be encased properly or shipped off site. 
We are not a hazardous waste dump. 

What about the sensitive receptors up wind. on the Ridge? Will they be informed of the 
burning schedules? How many other urban communities have experienced this technique? 
What is their experience? What are the pros and cons of this proposed remediation? Would 
mycelium remediation be a more gentle technique? There is insufficient information in this 
document for the public to make an informed decision. We need a full discussion of 
alternatives. 

Do not create a matrix of small hazardous waste sites under future streets or buildings. Who 
wants that in their neighborhood? The toxins will still co-mingle with groundwater and other 
chemicals, both present and unknown, untested other dangers, like acids or radioactive 
substances. 

You mention the City 's representative "EKI" being in the stakeholder meetings. Was the city's 
independent remediation consultant, Or. G. Fred Lee also present? The Brisbane City council 
promised his guidance and comments. We would greatly appreciate his input. 

Sloppy job. No groundwater samples for 15 years? So much for continuity and detecting 
patterns and movement of chemic~ls of concern. There is also an intentional omission of the 
discussion of the VOC's near Kinder Morgan or their in-situ wetland remediation method for 
their past fuel spills at the southern end of OU2. There's a direct environmental impact, totally 
omitted. This omission makes this feasibility study insufficient. 

There is little mention of the South Disposal fill area and that earlier assumptions, RAO's, and 
maximum contaminant levels have changed over time. It doesn't mention our inadequate 
chemical statutes as compared to Eu's REACH or better standards. None of the earlier 
Superfund listing criteria studies considered housing as a viable use, hence "no target 
audience." A lot has changed, even how we view housing and work needs due to the 
pandemic. 

It's not clear what the threshold for removal is. MW-4A had detections of metals including 
arsenic, barium, chromium, copper, lead, and zinc ... and "Antimony, arsenic, barium, 
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cadmium, chromium, cobalt, copper, lead, molybdenum, nickel, selenium, and zinc were 
detected in at least one of the two groundwater monitoring wells at relatively low 
concentrations; ... " (FS/RAP pg 18) - What level of cleanup will happen there? None because 
they are relatively low, or aggressive removal because of cumulative contaminants of concern? 
That criteria should be clear and stated often, not found buried in an appendix. 

This document and the future RDIP needs to be conclusive, not piecemealed, not left up to 
chance, not allowed to leave the harder, more toxic parts 'til last. You should not allow a 
"staging" of the remediations. It will put workers, travelers, and new residents at risk. Please 
note that the environmentally preferred alternative would be to do a complete comprehensive 
clean up. 

Being "exempt from beneficial use" (FS/ RAP pg 28) for water, does not mean that you al low the 
toxic chemicals to migrate off site or are exempt from efforts to reduce the contamination, it 
merely means the end product won't be used or consumed. Mitigations to reduce the impact 
should be still attempted. Every effort to not penetrate into the lower aquifer, should be 
paramount. 

While some of these toxins are "statistically insignificant," you fail to speak to the cumulative effect if 
two or more "statistically insignificant" products, even at a low doses, wil l impact your health. The 
Zone 5 area with concentrated organochlorine pesticides also had chromium concentrations. What 
level is that cleaned up to? That's why it should all go. 

You have to consider public acceptance. We don't want a variety of clean up levels or 
ineffective, unproven, further-polluting techniques. Clean it ALL up to drinking water 
standards. That was DTSC's promise based on the Clean Water Act of 1972. We are waiting. 

We're looking for guidance, direction from the Waterboard, not a "I don't know", "maybe", or " I 
assure you we're up to speed." (Vic Pal 35:21) This FS/RAP does not bring confidence to many 
members of the public. Additional information is needed on Industrial Way before you can 
define the remediation techniques. 

Since he asked, tell Howard Pearce why there is no housing allowed on the southern part of 
the rail yard. It is a Public Health Risk. It is the lowest sump in the area. It has the most dense 
mix of toxic chemicals, many of which he proposes to ignore or leave in place. There is an 
industrial Petroleum Tank Farm adjacent to the property. You need to evacuate for a minimum 
of 1 mile during accidental leaks or fires. Kinder Morgan burns their excess fuel, soot pours 

into the air. It contains all the 
nasties of BTEX and any heavy 
metal that has hung in the refining 
process. It is a Public Health Risk. 
Please tell Howard it is a Public 
Health Risk. 

I hereby incorporate by reference 
earlier documents, photos, submissions 
from 1989 to the present on Schlage 
Lock, Rai lyard, Kinder Morgan Spi ll 
hearings, and env ironmental 
presentations. 
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Statement of Reasons and Preliminary Non-
Binding Allocation of Responsibility 
Pursuant to California Health and Safety Code Section 25356.1(e), the California 
Environmental Protection Agency, the California Regional Water Control Board, San 
Francisco Bay Region (RWQCB) has prepared this Statement of Reasons as part of the 
Remedial Action Plan (RAP) for the Brisbane Baylands Operable Unit 2 located in 
Brisbane, San Mateo County, California, also referred to in this document as OU-2 or 
the Site.  

California Health and Safety Code Section 25356.1(d) outlines six additional criteria that 
need to be addressed for the recommended remedial alternative. As these criteria are 
addressed within the nine U.S. EPA criteria, a separate analysis has not been 
conducted. The analysis required under the Health and Safety Code is included within 
the Feasibility Study/Remedial Action Plan at Section 6. 

Preliminary Non-Binding Allocation of Responsibility 

Health and Safety Code (HSC) section 25356.1(e) requires the California Regional 
Water Control Board, San Francisco Bay Region (RWQCB) to prepare a preliminary 
nonbinding allocation of responsibility ("NBAR") among all identifiable potentially 
responsible parties (PRPs), including those parties which may have been released, or 
may otherwise be immune, from liability pursuant to Chapter 6.8 of the Health and 
Safety Code or any other provision of law. A NBAR, which is based on the evidence 
available to the RWQCB, is not binding on anyone, including PRPs and RWQCB.1  

Southern Pacific Transportation Company (SPTC) acquired the land which would later 
become the Bayshore Railyard in 1896. SPTC operated the former Bayshore Railyard 
which was used as a railroad switching yard from 1911 through 1982. Railcar 
maintenance and repair activities, railcar parking, and material transfer operations were 
also conducted at the railyard. Chemicals that may have been used or generated as 
waste at these facilities within OU-2 include metals, volatile organic compounds 
(VOCs), semi-volatile organic compounds, polychlorinated biphenyls, and petroleum 
hydrocarbons, including gasoline-range hydrocarbons, diesel-range hydrocarbons, and 

1 One purpose of the NBAR was to establish which PRPs will have an aggregate allocation in excess of 
50% and therefore convene arbitration if they so choose, even though the NBAR is otherwise not binding 
on anyone, including PRPs, RWQCB, or the arbitration panel.  However, the arbitration provisions of 
Chapter 6.8 of Division 20 of the California Health and Safety Code (California Health and Safety Code 
Sections 25356.2 through 25356.10) were repealed by Senate Bill 1018 (Stats 2012, Chap 39), effective 
June 27, 2012.  Accordingly, all statutory provisions and procedures associated with the arbitration 
proceeding were repealed.   



polynuclear aromatic hydrocarbons. It is also believed that pesticides containing lead 
and arsenic were sprayed at the railyard for weed control during that period.  

SPTC ceased major railyard operations at the Bayshore Railyard in 1982 and the land 
was unused after 1982. Tuntex USA, Inc. (currently known as Sunquest Properties, Inc., 
a California corporation and a wholly-owned subsidiary of UPC) (Sunquest) acquired 
most of the land from SPTC in December 1989 after most railyard facilities had been 
abandoned and removed. Only the former tank and boiler shop, remnants of the 
Roundhouse, and various foundations and building slab outlines remain. Sunquest has 
not operated any manufacturing activities at OU-2 since acquiring the property, and no 
disposal of hazardous chemicals to land or water is known to have occurred during its 
ownership. 

In December 1985, the Department of Health Services (DHS), predecessor to the 
California Department of Toxic Substances (DTSC) and RWQCB, issued an Order to 
Post and Fence to SPTC for the Bayshore Railyard. The order noted that there had 
been a release of a hazardous substance on, under, or into the land on the Bayshore 
Railyard and that the release did not comply with the terms of a current permit or Interim 
Status Document or regulation of DHS. The order required SPTC to enclose the entire 
contaminated area with fencing and to post signs warning of the presence of a 
hazardous substance. 

In December 1988, DHS issued a Remedial Action Order (1988 Order) to SPTC for the 
Bayshore Railyard. The 1988 Order noted that soil and shallow groundwater at the 
Bayshore Railyard was contaminated with arsenic, barium, chromium, copper, lead, 
zinc, oil, benzene, trichloroethane, trichlorethylene, dichloroethylene, and vinyl chloride 
(i.e., metals, petroleum and petroleum related constituents and VOCs). The 1988 Order 
required the following: a groundwater monitoring program; a remedial investigation data 
study report to determine the nature and full extent of contamination at the Bayshore 
Railyard; a community relations plan; a feasibility study workplan and report; a remedial 
action plan; a remedial design and implementation plan; and operation and 
maintenance activities, if needed. SPTC submitted to DHS the following for review and 
approval: a groundwater monitoring program, a remedial investigation data study report, 
a supplemental remedial investigation sampling plan; and a community relations plan.   

In February 1990, DHS issued an Imminent and/or Substantial Endangerment Order 
and Remedial Action Order (IS&E Order) to SPTC; Tuntex Properties, Inc. (currently 
also known as Sunquest) (Tuntex); and Oyster Point Properties, Inc. (Oyster Point). The 
IS&E Order stated that Tuntex and Oyster Point were the current owners and SPTC 
was the former owner of the Bayshore Railyard. The IS&E Order required the following: 
continuation of the groundwater monitoring program approved by DHS; a supplemental 
remedial investigation data study report; a feasibility study workplan; a feasibility study 
report; a remedial action plan; a remedial design and implementation plan; and 
operation and maintenance activities if needed. SPTC submitted a feasibility study 



report, a remedial action plan, a remedial design and implementation plan, and a 
removal action completion report between 1992 and 1994 to DTSC.  

DTSC amended the IS&E Order in February 1995 which divided Bayshore Railyard into 
two operable units (OUs): OU-1 (the Bayshore Railyard North Area), and OU-2 (the 
Bayshore Railyard South Area). As such, the feasibility study, remedial action plan, 
remedial design and implementation plan, as well as operation and maintenance plans 
would need to be prepared and implemented separately for each OU. In July 1995, 
DTSC referred lead agency authority for OU-2 to the RWQCB. DTSC amended the 
IS&E Order in August 1995 to remove OU-2 from the order. In July 1995, RWQCB 
accepted lead agency status for OU-2. 

Sunquest is a responsible party or a liable person as defined in Health and Safety Code 
section 25323.5 by virtue of having acquired title to OU-2 on December 28, 1989 under 
the name Tuntex.  SPTC is a responsible party or a liable person as defined in Health 
and Safety Code section 25323.5 by virtue of having owned and operated the Rail Yard 
at the time of disposal.  

RWQCB sets forth the following preliminary nonbinding allocation of responsibility for 
OU-2: 

Sunquest currently owns OU-2 and has owned OU-2 since December 28, 1989 
(approximately 30 years), and was not the owner at the time of disposal. Therefore, this 
NBAR allocates 25% responsibility to Sunquest. 

SPTC owned OU-2 from approximately 1896 to 1989 (approximately 93 years) and 
operated at OU-2 from approximately 1907 to 1982 (approximately 75 years). During 
this time hazardous substances were disposed of at OU-2. Union Pacific Corporation 
acquired SPTC in September 1996. Therefore, this NBAR allocates 75% responsibility 
to Union Pacific Corporation. 
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