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Proposed Scannell Properties Industrial Project  

Lead Agency:  
City of Lathrop 
390 Town Centre Drive 
Lathrop, CA 95330 
(209) 941-7200 

Project Title: Scannell Properties Project 

Project Location: The proposed Scannell Properties Industrial Project (the Project) is a proposed industrial 
development located on approximately 18.2 acres in the City of Lathrop. The Project would include 191,160± square 
feet (SF) of industrial warehouse uses, with adequate parking, loading areas, and a stormwater retention/infiltration 
basin.   

The Project site is located near the easterly boundary of the City of Lathrop, south of Lathrop Road (APN: 198-040-
14). The site is currently vacant land and is bordered by existing Service Commercial development to the west, existing 
General Industrial development to the east and south, and existing Limited Industrial uses to the north.  The project 
site is generally flat, with an elevation range for the entire project site of approximately 16 to 23 feet above sea level. 

Project Description: The proposed Project would develop the 18.2-acre vacant Project site with three industrial 

warehouse buildings. Figure 3 provides the Project site plan. As shown in Figure 3, the first industrial warehouse 

building (Building 1) would be located in the northern portion of the Project site and have a building footprint of 

approximately 70,200 SF on a 6.54 acre site. Building 2 would be located in the southwest portion of the Project site 

and have a building footprint of approximately 78,400 SF on a 5.58 acre site . Building 3 would be located in the 

southeast portion of the Project site and have a building footprint of approximately 42,560 SF on a 3.50 acre site. The 

total building square footage for all buildings would be 191,160 SF. Approximately 10% (approximately 19,116 SF) of 

the building square footage would be dedicated to office uses, while the remainder of the building square footage 

(approximately 172,004 SF) would be dedicated to warehouse uses. 

Findings:  

In accordance with the California Environmental Quality Act, the City of Lathrop has prepared an Initial Study to 
determine whether the proposed project may have a significant adverse effect on the environment. The Initial Study 
and Proposed Mitigated Negative Declaration reflect the independent judgment of City of Lathrop staff. On the basis 
of the Initial Study, the City of Lathrop hereby finds: 

Although the proposed project could have a significant adverse effect on the environment, there will not be a 
significant adverse effect in this case because the project has incorporated specific provisions to reduce impacts 
to a less than significant level and/or the mitigation measures described herein have been added to the project. 
A Mitigated Negative Declaration has thus been prepared. 

The Initial Study, which provides the basis and reasons for this determination, is attached and/or referenced herein 
and is hereby made a part of this document. 

 

  

Signature  

 

  

Date 



Proposed Mitigation Measures:  

The following Mitigation Measures are extracted from the Initial Study. These measures are designed to avoid or 
minimize potentially significant impacts, and thereby reduce them to an insignificant level. A Mitigation Monitoring 
and Reporting Program (MMRP) is an integral part of project implementation to ensure that mitigation is properly 
implemented by the City and the implementing agencies. The MMRP will describe actions required to implement the 
appropriate mitigation for each CEQA category including identifying the responsible agency, program timing, and 
program monitoring requirements. Based on the analysis and conclusions of the Initial Study, the impacts of proposed 
project would be mitigated to less-than-significant levels with the implementation of the mitigation measures 
presented below.  

BIOLOGICAL RESOURCES 

Mitigation Measure BIO-1: Prior to commencement of any grading activities, the Project applicant shall seek coverage 

under the SJMSCP to mitigate for habitat impacts to covered special status species. Coverage involves compensation for 

habitat impacts on covered species through implementation of incidental take and minimization Measures (ITMMs) and 

payment of fees for conversion of lands that may provide habitat for covered special status species. These fees are used to 

preserve and/or create habitat in preserves to be managed in perpetuity. Obtaining coverage for a project includes 

incidental take authorization (permits) under the Endangered Species Act Section 10(a), California Fish and Game Code 

Section 2081, and the MBTA. Coverage under the SJMSCP would fully mitigate all habitat impacts on covered special-status 

species.  

Mitigation Measure BIO-2: Prior to the commencement of grading activities or other ground disturbing activities on the 
Project site, the Project applicant shall arrange for a qualified biologist to conduct a preconstruction survey for nesting raptors 
in accordance with SJMSCP requirements. If no nests are detected, then construction activities may commence. If occupied 
nests are discovered, then the Project applicant shall coordinate with SJCOG regarding the appropriate buffer needed to avoid 
the particular bird species. If burrowing owl is discovered during the non-breeding season (September 1 through January 31) 
they should be evicted from the Project site by passive relocation as described in the California Department of Fish and Game’s 
Staff Report on Burrowing Owls (Oct., 1995). Implementation of this mitigation shall occur prior to grading or site clearing 
activities. SJCOG shall be responsible for monitoring and a qualified biologist shall conduct surveys and relocate owls as 
required. 

CULTURAL RESOURCES 

Mitigation Measure CUL-1: If cultural resources (i.e., prehistoric sites, historic sites, isolated artifacts/features, and 
paleontological sites) are discovered during construction, work shall be halted immediately within 50 meters (165 feet) of the 
discovery, the City of Lathrop shall be notified, and a qualified archaeologist that meets the Secretary of the Interior’s 
Professional Qualifications Standards in prehistoric or historical archaeology (or a qualified paleontologist in the event 
paleontological resources are found) shall be retained to determine the significance of the discovery. The City of Lathrop shall 
consider recommendations presented by the professional for any unanticipated discoveries and shall carry out the measures 
deemed feasible and appropriate. Such measures may include avoidance, preservation in place, excavation, documentation, 
curation, data recovery, or other appropriate measures. Specific measures are developed based on the significance of the find. 

Mitigation Measure CUL-2: If any human remains are found during grading and construction activities, all work shall be 

halted immediately within 50 meters (165 feet) of the discovery and the County Coroner must be notified, according to 

Section 5097.98 of the State Public Resources Code and Section 7050.5 of California’s Health and Safety Code. If the remains 

are determined to be Native American, the coroner shall notify the Native American Heritage Commission, and the 

procedures outlined in CEQA Section 15064.5(d) and (e) shall be followed. Additionally, if the Native American resources are 

identified, a Native American monitor, following the Guidelines for Monitors/Consultants of Native American Cultural, 

Religious, and Burial Sites established by the Native American Heritage Commission, may also be required and, if required, 

shall be retained at the applicant’s expense. 

 



GEOLOGY AND SOILS  

Mitigation Measure GEO-1: Prior to issuance of building permits, the project applicant shall submit a design-level 
geotechnical study and building plans to the City of Lathrop for review and approval. The building plans shall demonstrate 
that they incorporate all applicable recommendations of the design-level geotechnical study and comply with all applicable 
requirements of the most recent version of the California Building Standards Code.  A licensed professional engineer shall 
prepare the plans, including those that pertain to soil engineering, structural foundations, pipeline excavation, and installation. 
The approved plans shall be incorporated into the proposed project.  All onsite soil engineering activities shall be conducted 
under the supervision of a licensed Geotechnical Engineer or Certified Engineering Geologist. 

Mitigation Measure GEO-2: The Project applicant shall submit a Notice of Intent (NOI) and Storm Water Pollution Prevention 
Plan (SWPPP) to the RWQCB in accordance with the NPDES General Construction Permit requirements. The SWPPP shall be 
designed to control pollutant discharges utilizing Best Management Practices (BMPs) and technology to reduce erosion and 
sediments. BMPs may consist of a wide variety of measures taken to reduce pollutants in stormwater runoff from the Project 
site. Measures shall include temporary erosion control measures (such as silt fences, staked straw bales/wattles, silt/sediment 
basins and traps, check dams, geofabric, sandbag dikes, and temporary revegetation or other ground cover) that will be 
employed to control erosion from disturbed areas. Final selection of BMPs will be subject to approval by the City of Lathrop 
and the RWQCB. The SWPPP will be kept on site during construction activity and will be made available upon request to 
representatives of the RWQCB. 

HAZARDS AND HAZARDOUS MATERIALS 

Mitigation Measure HAZ-1:  Prior to the issuance of grading or building permits, the Project Applicant shall destroy the 
permanently inactive wells located within the Project site, in accordance with standards developed by the Department of 
Water Resources pursuant to Section 13800 of the Water Code and adopted by the State Water Resources Control Board or 
local agencies in accordance with Section 13801 of the Water Code. 

HYDROLOGY AND WATER QUALITY 

Mitigation Measure HYDRO-1: Prior to the issuance of a building or grading permit, the Project applicant shall submit a 
drainage plan to the City of Lathrop for review and approval. The plan shall include an engineered storm drainage plan that 
demonstrates attainment of pre-project runoff requirements and describe the volume reduction measures and treatment 
controls used to reach attainment consistent with the Lathrop Storm Drainage Master Plan.  

Mitigation Measure HYDRO-2: The Project applicant shall implement the following nonstructural BMPs that focus on 
preventing pollutants from entering stormwater: 

• Pollution Prevention/Good Housekeeping 
o Prior to clearing, grading, and disturbances to the ground such as stockpiling, or excavation in each phase 

of the project, the Project applicant shall develop a spill response and prevention plan as a component of 
(1) SWPPPs prepared for construction activities, (2) SWPPPs for facilities subject to the NPDES Stormwater 
Permit, and (3) spill prevention control and countermeasure plans for qualifying facilities. The spill 
response and prevention plan shall be implemented during all construction activities. 

• Operation and Maintenance (O&M) of Treatment Controls 
o Prior to clearing, grading, and disturbances to the ground such as stockpiling, or excavation in each phase 

of the project, the Project applicant shall develop an Operation and Maintenance (O&M) Plan for the storm 
drainage facilities to ensure long-term performance. The O&M plan shall incorporate the manufacturers’ 
recommended maintenance procedures and include (1) provisions for debris removal, (2) guidance for 
addressing public health or safety issues, and (3) methods and criteria for assessing the efficacy of the storm 
drainage system. An annual report shall be submitted to the City certifying that maintenance of the facilities 
was conducted according to the O&M plan. 

  



NOISE 

Mitigation Measure NOI-1: During project construction activities, the applicant shall require its construction contractors to 
adhere to the following noise attenuation requirements:  

o Construction activities shall be limited to the hours between 7 a.m. to 8 p.m. daily. The City of Lathrop Director of 
Public Works shall have the discretion to permit construction activities to occur outside of allowable hours if 
compelling circumstances warrant such an exception (e.g., weather conditions necessary to pour concrete). 

o All construction equipment shall use noise-reduction features (e.g., mufflers and engine shrouds) that are no less 
effective than those originally installed by the manufacturer. If no noise-reduction features were installed by the 
manufacturer, then the contractor shall require that at least a muffler be installed on the equipment. 

o Construction staging and heavy equipment maintenance activities shall be performed on the northernmost part of 
the Project site (along Atherton Road) to create the greatest separation from the nearest residence, unless safety or 
technical factors take precedence (e.g., an equipment breakdown). Alternatively, staging and maintenance could be 
performed on adjacent vacant parcels so long as the separation to the nearest residence is greater than what could 
be achieved on the Project site. 

PUBLIC SERVICES 

Mitigation Measure PSU-1: Prior to issuance of building permits for any project uses, the Project applicant shall provide the 
City of Lathrop with all applicable fire protection development fees in accordance with the latest adopted fee schedule. 
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INITIAL STUDY CHECKLIST 

PROJECT TITLE 
Scannell Properties Industrial Project 

LEAD AGENCY NAME AND ADDRESS 
City of Lathrop 
390 Town Centre Drive 
Lathrop, CA 95330 
(209) 941-7200

CONTACT PERSON AND PHONE NUMBER 
Scannell Properties 
3648 Mt. Diablo Blvd., Suite B115 
Lafayette, CA 94549 
phstarn@gmail.com 

PROJECT LOCATION AND SETTING 
The proposed Scannell Properties Industrial Project (the Project) is a proposed industrial 
development located on approximately 18.2 acres in the City of Lathrop. The Project would 
include 191,160± square feet (SF) of industrial warehouse uses, with adequate parking, loading 
areas, and a stormwater retention/infiltration basin.   

The Project site is located near the easterly boundary of the City of Lathrop, south of Lathrop 
Road (APN: 198-040-14). The site is currently vacant land and is bordered by existing Service 
Commercial development to the west, existing General Industrial development to the east and 
south, and existing Limited Industrial uses to the north.  The project site is generally flat, with an 
elevation range for the entire project site of approximately 16 to 23 feet above sea level. See 
Figures 1 and 2 for the regional location and the project vicinity. The site plan is shown in Figure 
3. 

PROJECT DESCRIPTION 
The proposed Project would develop the 18.2-acre vacant Project site with three industrial 
warehouse buildings. Figure 3 provides the Project site plan. As shown in Figure 3, the first 
industrial warehouse building (Building 1) would be located in the northern portion of the 
Project site and have a building footprint of approximately 70,200 SF on a 6.54 acre site. Building 
2 would be located in the southwest portion of the Project site and have a building footprint of 
approximately 78,400 SF on a 5.58 acre site . Building 3 would be located in the southeast portion 
of the Project site and have a building footprint of approximately 42,560 SF on a 3.50 acre site. 
The total building square footage for all buildings would be 191,160 SF. Approximately 10% 
(approximately 19,116 SF) of the building square footage would be dedicated to office uses, while 
the remainder of the building square footage (approximately 172,004 SF) would be dedicated to 
warehouse uses. 

Automobile parking would be available surrounding each of the Project buildings. Parking for 
trucks/trailers would be available in the center portion of the Project site. The Project site would 
contain approximately 236 standard automobile parking spaces, 14 “accessible” automobile 
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parking spaces (i.e. a total of 250 automobile parking spaces), and an additional 101 truck/trailer 
parking spaces. These number of parking spaces more than exceed the requirements for parking 
as established by Chapter 17.76 of the City Municipal Code. 

The project anticipates about 5 employees per 10,000 SF of building, working between the hours 
of operation of 7am-9pm.  Pick up and deliveries are scheduled to occur between 8am-5pm 
Monday-Saturday.  

The Project site would have two access points, as follows: 

• Access Point #1 (Lathrop Road): the access point is located at the northwest corner of the 
Project site connecting to Lathrop Road. With the access point being on the west side of 
the property it maximizes the spacing between the other existing driveways and 
intersections along Lathrop Road. The access point will allow right-in/right turn 
movements only since left turn movements are prohibited by the existing raised center 
median in Lathrop Road. Lathrop Road consists of two travel lanes plus a shoulder. 
Vehicles entering the Project site at this access point from Lathrop Road can utilize the 
right lane while other vehicles can continue through in the left lane consistent with how 
access works for the existing development to the west. 

• Access Point #2 (D Street): the access point is located near the northeast corner of the 
Project site connecting to Street D. With the access point being at the south end of Street 
D it maximizes the distance from Lathrop Road therefore allowing the maximum amount 
of queuing possible if/when needed. The access point connects the Project to the existing 
D Street/Lathrop Road intersection which allows turn movements in all directions 
including an existing westbound turn pocket that vehicles entering the Project site may 
utilize. 

All emergency vehicles arriving to and from the proposed Project would be able to enter via 
Lathrop Road and Access Point #2 (D Street). All accesses would be designed to City standards 
that accommodate turning requirements for fire trucks. These multiple entry/exit points provide 
flexibility for emergency vehicles to access or evacuate from multiple directions during an 
emergency. The access points would be designed for vehicle and pedestrian safety based on City 
standards taking into account the swept path of the vehicles, sidewalks with curb ramps, site 
distance, and any other relevant City standards. 

Potable water and sanitary sewer connections to the Project site would occur via the nearby 
connection from the City of Lathrop water system. A new sewer pump station would be installed 
on-site with a forcemain that would connect to the City’s existing forecemain at the intersection 
of Lathrop Avenue and McKinley Avenue. Stormwater drain pipes would discharge into the 
stormwater retention/infiltration basin would be located in the far southeastern portion of the 
Project site. The stormwater retention/infiltration basin has been designed according to the City 
of Lathrop’s design and construction standards, and consistent the relevant multi-agency post-
construction stormwater standards manual. 

Landscaping will be provided throughout the subject property. Landscaped trees and bushes 
would be provided surrounding the Project site to provide screening of the Project site from the 
outside; shrubs would located along the trash enclosures as additional screening; ornamental 
grasses and trees would be provided within the parking lot to provide canopy and aesthetic 
improvements; and additional trees and ground cover would surround the stormwater 
retention/infiltration basin. Security fencing with gates would be provided at Project entrances 
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and exists. Additionally, the Project includes on-site surface improvements such as pavement and 
curbs. 

Lathrop Road would serve as the primary access into the project at the northwest corner of the 
project site. Secondary access is proposed to connect to existing D Street located on the adjacent 
property to the east. Circulation within the site consists of vehicular access to all sides of each 
building, creating a contiguous looping street pattern. A road would be installed adjacent to the 
proposed stormwater basin to allow for access and maintenance as needed.   

Overall, the Project proposes the following improvements: 

• Truck and employee parking; 

• 3 warehouse/office buildings with loading docks; 

• 2.6± acres stormwater basin; 

• Driveway/access improvements on Lathrop Road along the project boundary; 

• Driveway/access improvements to connect to existing D Street; 

• Onsite surface improvements (pavement, curbs, etc.); 

• Onsite Utility Improvements; 

o Stormwater: the project proposes to construct an onsite stormwater 

retention/infiltration basin to meet stormwater quality and flood control 

requirements per the City standards. 

o Sanitary Sewer: the project proposes to construct an onsite sewer pump station 

with a forcemain that will extend offsite and connect to the existing sewer 

forcemain at the intersection of Lathrop Road and McKinley Avenue. 

o Water: the project proposes to construct an onsite water loop that will connect 

to the existing water pipes in Lathrop Road and the adjacent cul-de-sac, which 

will provide water supply for domestic use, landscaping, and fire protection. 

o Dry Utilities (electric, gas, cable, phone): extend dry utilities from existing 

facilities along Lathrop Road to each building as needed. 

GENERAL PLAN AND ZONING DESIGNATIONS 
The Lathrop General Plan designated the project site as Service Commercial (SC). The Project 
would require a General Plan Amendment (GPA) to replace the SC designation with the General 
Industrial (GI) land use designation. According to the Comprehensive General Plan for the City of 
Lathrop, General Industrial uses are intended to provide opportunities for large-scale industries 
requiring substantial acreage, with access to rail and freeway facilities. 

The Lathrop Zoning Map identifies the project site in the Commercial Services (CS) zoning 
district. The Project would require a rezone to the General Industrial (IG) zoning designation. The 
purpose of the IG zoning designation is to provide for a full range of manufacturing, industrial 
processing, general service, and distribution uses. 

The existing and proposed General Plan land uses are shown in Figure 4. The existing and 
proposed zoning designations are shown on Figure 5. 
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REQUESTED ENTITLEMENTS AND OTHER APPROVALS 

The City of Lathrop is the Lead Agency for the proposed project, pursuant to the State CEQA 
Guidelines, Section 15050.  

This document will be used by the City of Lathrop to take the following actions: 

• Adoption of the Mitigated Negative Declaration (MND); 
• Adoption of the Mitigation Monitoring and Reporting Program; 
• General Plan Amendment from Service Commercial (SC) to General Industrial (GI); and 
• Rezone from Commercial Service (CS) to General Industrial (IG); 
• Approval of the Vesting Tentative Parcel Map; 
• City review and approval of the proposed Grading and Improvement Plans; and 
• City review and approval via Site Plan Review (SPR). 

The following agencies may be required to issue permits or approve certain aspects of the 
proposed project: 

• Regional Water Quality Control Board (RWQCB) – Construction activities would be 
required to be covered under the National Pollution Discharge Elimination System 
(NPDES); 

• RWQCB – The Storm Water Pollution Prevention Plan (SWPPP) would be required to be 
approved prior to construction activities pursuant to the Clean Water Act;  

• San Joaquin Valley Air Pollution Control District (SJVAPCD) – Approval of construction-
related air quality permits; 

• San Joaquin Council of Governments (SJCOG) – Review of project application to determine 
consistency with the San Joaquin County Multi-Species Habitat, Conservation, and Open 
Space Plan (SJMSCP).  
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Figure 5. Existing and Proposed Zoning

Source: San Joaquin  County; City of Lathrop. Map date: July 8, 2021.
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 
None of the environmental factors listed below would have potentially significant impacts as a 
result of development of this project, as described on the following pages. 

 Aesthetics  
Agriculture and Forestry 
Resources 

 Air Quality 

 Biological Resources  Cultural Resources  Energy 

 Geology and Soils  Greenhouse Gasses  
Hazards and Hazardous 
Materials 

 
Hydrology and Water 
Quality 

 Land Use and Planning  Mineral Resources 

 Noise  Population and Housing  Public Services 

 Recreation  Transportation  Tribal Cultural Resources 

 
Utilities and Service 
Systems 

 Wildfire  
Mandatory Findings of 
Significance 

DETERMINATION 
On the basis of this initial evaluation: 

 
I find that the proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 

X 
I find that although the proposed project could have a significant effect on the environment, there 
will not be a significant effect in this case because revisions in the project have been made by or 
agreed to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared. 

 
I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

 

I find that the proposed project MAY have a "potentially significant impact" or "potentially 
significant unless mitigated" impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been 
addressed by mitigation measures based on the earlier analysis as described on attached sheets. An 
ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that remain to 
be addressed. 

 

I find that although the proposed project could have a significant effect on the environment, because 
all potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE 
DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant 
to that earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that are 
imposed upon the proposed project, nothing further is required. 

 

  

Signature 

 

  

Date 
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EVALUATION INSTRUCTIONS 

1) A brief explanation is required for all answers except "No Impact" answers that are 
adequately supported by the information sources a lead agency cites in the parentheses 
following each question. A "No Impact" answer is adequately supported if the referenced 
information sources show that the impact simply does not apply to projects like the one 
involved (e.g., the project falls outside a fault rupture zone). A "No Impact" answer should be 
explained where it is based on project-specific factors as well as general standards (e.g., the 
project will not expose sensitive receptors to pollutants, based on a project-specific screening 
analysis). 

2) All answers must take account of the whole action involved, including off-site as well as on-
site, cumulative as well as project-level, indirect as well as direct, and construction as well as 
operational impacts. 

3) Once the lead agency has determined that a particular physical impact may occur, then the 
checklist answers must indicate whether the impact is potentially significant, less than 
significant with mitigation, or less than significant. "Potentially Significant Impact" is 
appropriate if there is substantial evidence that an effect may be significant. If there are one 
or more "Potentially Significant Impact" entries when the determination is made, an EIR is 
required. 

4) "Negative Declaration: Less Than Significant With Mitigation Incorporated" applies where 
the incorporation of mitigation measures has reduced an effect from "Potentially Significant 
Impact" to a "Less Than Significant Impact." The lead agency must describe the mitigation 
measures, and briefly explain how they reduce the effect to a less than significant level 
(mitigation measures from Section XVII, "Earlier Analyses," may be cross-referenced). 

5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA 
process, an effect has been adequately analyzed in an earlier EIR or negative declaration. 
Section 15063(c)(3)(D). In this case, a brief discussion should identify the following: 

a) Earlier Analysis Used. Identify and state where they are available for review. 
b) Impacts Adequately Addressed. Identify which effects from the above checklist were 

within the scope of and adequately analyzed in an earlier document pursuant to 
applicable legal standards, and state whether such effects were addressed by 
mitigation measures based on the earlier analysis. 

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation 
Measures Incorporated," describe the mitigation measures which were incorporated 
or refined from the earlier document and the extent to which they address site-
specific conditions for the project. 

6) Lead agencies are encouraged to incorporate into the checklist references to information 
sources for potential impacts (e.g., general plans, zoning ordinances). Reference to a 
previously prepared or outside document should, where appropriate, include a reference to 
the page or pages where the statement is substantiated. 

7) Supporting Information Sources: A source list should be attached, and other sources used or 
individuals contacted should be cited in the discussion. 

8) This is only a suggested form, and lead agencies are free to use different formats; however, 
lead agencies should normally address the questions from this checklist that are relevant to 
a project's environmental effects in whatever format is selected. 

9) The explanation of each issue should identify: 
a) The significance criteria or threshold, if any, used to evaluate each question; and 
b) The mitigation measure identified, if any, to reduce the impact to less than significant. 
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EVALUATION OF ENVIRONMENTAL IMPACTS 

In each area of potential impact listed in this section, there are one or more questions which 
assess the degree of potential environmental effect. A response is provided to each question using 
one of the four impact evaluation criteria described below. A discussion of the response is also 
included. 

• Potentially Significant Impact. This response is appropriate when there is substantial 
evidence that an effect is significant. If there are one or more "Potentially Significant 
Impact" entries, upon completion of the Initial Study, an EIR is required. 

• Less than Significant With Mitigation Incorporated. This response applies when the 
incorporation of mitigation measures has reduced an effect from "Potentially Significant 
Impact" to a "Less Than Significant Impact". The Lead Agency must describe the 
mitigation measures and briefly explain how they reduce the effect to a less than 
significant level. 

• Less than Significant Impact. A less than significant impact is one which is deemed to have 
little or no adverse effect on the environment. Mitigation measures are, therefore, not 
necessary, although they may be recommended to further reduce a minor impact. 

• No Impact. These issues were either identified as having no impact on the environment, 
or they are not relevant to the project. 
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ENVIRONMENTAL CHECKLIST 

This section of the Initial Study incorporates the most current Appendix "G" Environmental 
Checklist Form contained in the CEQA Guidelines. Impact questions and responses are included 
in both tabular and narrative formats for each of the 21 environmental topic areas. 

I. AESTHETICS 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 
No Impact 

a) Have a substantial adverse effect on a scenic 
vista? 

  X  

b) Substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic buildings within a state 
scenic highway? 

   X 

c) In non-urbanized areas, substantially degrade 
the existing visual character or quality of public 
views of the site and its surroundings? (Public 
views are those that are experienced from publicly 
accessible vantage point). If the project is in an 
urbanized area, would the project conflict with 
applicable zoning and other regulations governing 
scenic quality? 

  X  

d) Create a new source of substantial light or glare 
which would adversely affect day or nighttime 
views in the area? 

  X  

Responses to Checklist Questions 
Responses a), c): A scenic vista is generally considered a view of an area that has remarkable 
scenery or a resource that is indigenous to the area. Scenic vistas that have been identified in the 
General Plan that could potentially be impacted by proposed development within the proposed 
annexation area include views of agricultural lands, views of the San Joaquin River to the west, 
and views of the Coast Ranges. 

For analysis purposes, a scenic vista can be discussed in terms of a foreground, middleground, 
and background viewshed. The middleground and background viewshed is often referred to as 
the broad viewshed. Examples of scenic vistas can include mountain ranges, valleys, ridgelines, 
or water bodies from a focal point of the forefront of the broad viewshed, such as visually 
important trees, rocks, or historic buildings. An impact would generally occur if a project would 
change the view to the middle ground or background elements of the broad viewshed, or remove 
the visually important trees, rocks, or historic buildings in the foreground. 

The project site itself does not provide any visual resources that would be considered a scenic 
vista because it primarily consists of former agricultural lands, which are relatively common in 
other areas of the city and are not unique to the surrounding visual setting.  Further, onsite 
agricultural production activities have altered the natural landscape; therefore, the project site 
does not provide views of the indigenous natural landscape. Although the current land uses 
provide views of a landscape that is representative of the region, the proposed project does not 
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contain resources that are exemplary of the agricultural history of the area (such as historic 
structures or landmarks).  Views of the project site are not unique in the region. 

The project site is generally flat with unobstructed view of the surrounding agricultural lands, 
the Lathrop Intermodal Terminal, and residential and other developments.  Neither the project 
site nor any of the surrounding land uses contains features typically associated with scenic vistas 
(e.g., ridgelines, peaks, overlooks).  Therefore, little opportunity exists for project activities to 
obscure views of scenic vistas that may be located within the immediate area of the project site 

More distant views of the Coast Ranges (including Mt. Diablo) and the Sierra Nevada Mountains 
would largely be unaffected by the development of the project site because of the distance and 
limited visibility of these features. Moreover, the proposed project would not impact any views 
of the San Joaquin River environment. 

Upon build-out, the project would be of similar visual character to nearby and adjacent 
developments (such as existing light industrial and commercial uses nearby). For motorists 
travelling along nearby roadways, the project would blend into existing and future development 
and would not present unexpected or otherwise unpleasant aesthetic values within the general 
project vicinity. Furthermore, the proposed project would also be consistent with the applicable 
design standards and development standards. Therefore, implementation of the proposed 
project would have a less than significant impact relative to these topics. 

Response b): The project site is not located within view of a state scenic highway. Only one 
highway section in San Joaquin County is listed as a Designated Scenic Highway by the Caltrans 
Scenic Highway Mapping System; the segment of Interstate 580 from Interstate 5 to State Route 
205. The City of Lathrop is not visible from this roadway segment. Therefore, the proposed 
project would not substantially damage scenic resources, including, but not limited to, trees, rock 
outcroppings, and historic buildings within a state scenic highway. Implementation of the 
proposed project would have no impact relative to this topic. 

Response d): The project site does not contain existing sources of light and glare.  However, 
nearby land uses include outdoor lighting.  The Union Pacific Railroad Lathrop Intermodal 
Terminal, the Sharpe Army Depot, scattered rural residential development, and other nearby 
commercial and industrial developments also include outdoor lighting.  Other nearby sources of 
light include the streetlights at the nearby intersections, as well as vehicles traveling along 
Lathrop Road. 

The proposed project would include the installation of freestanding and building-mounted 
lighting associated with the light industrial uses.  Such lighting would include lighting in parking 
lots, along pathways, and mounted on buildings for safety and security reasons.  As such, the 
proposed project may create a substantial source of nighttime light, which may affect nighttime 
views in the surrounding area.    

However, all street lighting would have to comply with the City of Lathrop lighting standards. The 
City of Lathrop Department of Public Works Design and Construction Standards identify general 
lighting standards and nuisance prevention. 

In summary, existing standards establish a comprehensive and robust set of standards to ensure 
that proposed project uses do not introduce substantial sources of light and glare to the project 
vicinity.  Therefore, implementation of the proposed project would have a less than significant 
impact relative to this topic. 
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II. AGRICULTURE AND FORESTRY RESOURCES 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the 
Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non-agricultural 
use? 

   X 

b) Conflict with existing zoning for agricultural use, 
or a Williamson Act contract? 

   X 

c) Conflict with existing zoning for, or cause rezoning 
of, forest land (as defined in Public Resources Code 
section 1222(g)) or timberland (as defined in Public 
Resources Code section 4526)? 

   X 

d) Result in the loss of forest land or conversion of 
forest land to non-forest use? 

   X 

e) Involve other changes in the existing environment 
which, due to their location or nature, could result in 
conversion of Farmland, to non-agricultural use or 
conversion of forest land to non-forest use? 

   X 

Responses to Checklist Questions 
Response a): The project site includes land designated Vacant or Disturbed Land, as shown on 
the maps prepared pursuant to the Farmland Mapping and Monitoring Program of the California 
Resources Agency (California Department of Conservation, 2018).  Therefore, implementation of 
the Project would not convert any Prime Farmland, Unique Farmland, or Farmland of Statewide 
Importance. Therefore, there is no impact relative to this issue. 

Response b): The project site does not include any land associated with a Williamson Act 
contract. The proposed project does not conflict with existing zoning for agricultural use, or a 
Williamson Act contract. Therefore, implementation of the proposed project would have no 
impact relative to this issue. 

Response c): The project site is not forest land (as defined in Public Resources Code section 
1222(g)) or timberland (as defined in Public Resources Code section 4526). The proposed project 
would not conflict with existing zoning for, or cause rezoning of, forest land or timberland. 
Implementation of the proposed project would have no impact relative to this issue. 

Response d): The project site is not forest land. The proposed project would not result in the loss 
of forest land or conversion of forest land to non-forest use. Implementation of the proposed 
project would have no impact relative to this issue. 

Response e): The project site is vacant and undeveloped, and was previously used for 
agricultural purposes. The project site does not contain forest land, and there is no forest land in 
the vicinity of the project site. Additionally, the project does not contain any protected farmland. 
The proposed project does not involve any other changes in the existing environment not 
disclosed under the previous responses which, due to their location or nature, could result in 
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conversion of farmland, to non-agricultural use, or conversion of forest land to non-forest use. 
Thus, the Project would have no impact relative to this issue. 
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III. AIR QUALITY 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Conflict with or obstruct implementation of the 
applicable air quality plan? 

  X  

b) Result in a cumulatively considerable net increase 
of any criteria pollutant for which the project region 
is non-attainment under an applicable federal or 
state ambient air quality standard? 

  X  

c) Expose sensitive receptors to substantial 
pollutant concentrations? 

  X  

d) Result in other emissions (such as those leading 
to odors) adversely affecting a substantial number of 
people? 

  X  

Existing Setting 
The project site is located within the San Joaquin Valley Air Pollution Control District (SJVAPCD).  
This agency is responsible for monitoring air pollution levels and ensuring compliance with 
federal and state air quality regulations within the San Joaquin Valley Air Basin (SJVAB) and has 
jurisdiction over most air quality matters within its borders.  

Responses to Checklist Questions 
Responses a), b): Air quality emissions would be generated during operation and construction 
of the proposed project. Because of the region’s non-attainment status for ozone, PM2.5, and PM10, 
if project-generated emissions of either of the ozone precursor pollutants (i.e., ROG and NOx), 
PM10, or PM2.5 would exceed the SJVAPCD’s significance thresholds, then the proposed project 
uses would be considered to conflict with the attainment plans.  Discussion of construction and 
operational-related air quality impacts is provided below. 

Construction 
PM10 emitted during construction can vary greatly depending on the level of activity, the specific 
operations taking place, the equipment being operated, local soils, weather conditions, and other 
factors, making quantification difficult. Despite this variability in emissions, experience has 
shown that there are a number of feasible control measures that can be reasonably implemented 
to significantly reduce PM10 emissions from construction activities.  

Construction would result in numerous activities that would generate dust. The fine, silty soils in 
the project area and often strong afternoon winds exacerbate the potential for dust, particularly 
in the summer months. Impacts would be localized and variable. Construction impacts would last 
for a period of approximately one year. The initial phase of project construction would involve 
grading and site preparation activities, followed by paving, building construction, and 
architectural coatings. Construction activities that could generate dust and vehicle emissions are 
primarily related to grading, soil excavation, and other ground-preparation activities. 

Control measures are required and enforced by the SJVAPCD under Regulation VIII. The SJVAPCD 
considers construction-related emissions from all projects in this region to be mitigated to a less 
than significant level if SJVAPCD-recommended PM10 fugitive dust rules and equipment exhaust 
emissions controls are implemented. The proposed project would be required to comply with all 
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applicable measures from SJVAPCD Regulation Rule VIII. In addition, Table AIR-1 (below) 
provides the results of the construction-related emissions modeling results from CalEEMod. 

Table AIR-1: Project Unmitigated Construction Criteria Pollutant Emissions (tons/year) 

Emissions Type Proposed Project Emissions SJVAPCD Threshold 
Above Threshold in 
Proposed Project? 

ROG 1.42 10 N 

NOx 2.67 10 N 

CO 2.61 100 N 

PM10 0.46 15 N 

PM2.5 0.25 15 N 

SOx <0.1 27 N 

Source: CalEEMod, v.2020.4.0 

Operational 
Operational-related criteria pollutant emissions would be generated primarily from passenger 
(employee) vehicle and heavy-duty truck travel generated by the proposed project, as well as 
electricity and other energy usage on-site. Table AIR-1, below, provides the unmitigated results 
of the operational-related emissions modeling results from CalEEMod. 

Table AIR-2: Project Unmitigated Operational Criteria Pollutant Emissions (tons/year) 

Emissions Type Proposed Project Emissions SJVAPCD Threshold 
Above Threshold in 
Proposed Project? 

ROG 1.07 10 N 

NOx 1.12 10 N 

CO 1.89 100 N 

PM10 0.46 15 N 

PM2.5 0.13 15 N 

SOx <0.1 27 N 

Source: CalEEMod, v.2020.4.0 

As shown above, the proposed project would not exceed the applicable SJVAPCD thresholds 
associated with operational emissions. 

Therefore, the proposed project would have a less than significant impact related to the 
potential to conflict with or obstruct implementation of the applicable air quality plan, or to result 
in a cumulatively considerable net increase of any criteria pollutant for which the project region 
is non-attainment under an applicable federal or state ambient air quality standard. 

Response c): Sensitive receptors are those individuals within the population that have an 
increased sensitivity to air pollution or environmental contaminants. Sensitive receptors include 
children, the elderly, and those with pre-existing serious health problems affected by air quality, 
and sensitive receptor locations include schools, parks and playgrounds, day care center, nursing 
homes, hospitals, and residences. The closest sensitive receptors are the residential properties 
located approximately 0.34 miles to the west of the Project site. Based on these residential 
community’s characteristics, the community contains sensitive receptors. 

A toxic air contaminant (TAC) is defined as an air pollutant that may cause or contribute to an 
increase in mortality or in serious illness, or that may pose a hazard to human health. TACs are 
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usually present in minute quantities in the ambient air. However, their high toxicity or health risk 
may pose a threat to public health even at very low concentrations. In general, for those TACs 
that may cause cancer, there is no concentration that does not present some risk. This contrasts 
with the criteria pollutants for which acceptable levels of exposure can be determined and for 
which the state and federal governments have set ambient air quality standards. 

Construction-Related Impacts on Sensitive Receptors: The construction phase of the project would 
be temporary and short-term, and the implementation of all State, Federal, and SJVAPCD 
requirements would greatly reduce pollution concentrations generated during construction 
activities. As shown in Table AIR-1, the project’s construction-related criteria pollutant emissions 
would not exceed the applicable thresholds. Therefore, criteria pollutants from construction of 
the proposed project would be reduced and would be consistent with SJVAPCD guidance on this 
topic. Impacts to sensitive receptors during construction would be negligible and this is a less 
than significant impact. 

Toxic Air Contaminant Impacts on Sensitive Receptors: The proposed project has the potential to 
impact nearby sensitive receptors during the proposed project’s operational phase, due to the 
project’s generation of trips by heavy-duty diesel trucks, which are an emitter of diesel 
particulate matter (DPM). In particular, DPM is emitted from on-site truck vehicle circulation and 
idling, and off-site mobile travel. Combined, these sources of DPM have the potential to generate 
substantial TACs on nearby sensitive receptors, including those located nearest to the project 
site. The SJVAPCD has established a screening calculator entitled the “Prioritization Calculator”. 
An estimate of DPM emissions generated by the heavy-duty trucks associated with the proposed 
project was calculated for on-site mobile and idling emissions, in accordance with the California 
Office of Environmental Health Hazard Assessment (OEHHA) guidance, as recommended by the 
SJVAPCD. The estimate of DPM emissions were based on the data provided by Fehr & Peers in the 
Transportation Analysis for the project, and with diesel particulate matter mobile emission rates 
from CARB’s EMFAC2017 database (for year 2022, 10 MPH, San Joaquin County; emission rates 
for DPM), and from standard heavy-duty truck idling emission rates from CARB.  

The results of the screening analysis show that the cancer and non-cancer risks associated with 
the proposed project are below the SJVAPCD screening thresholds contained within their 
Prioritization Calculator. Specifically, the Prioritization Calculator estimates that the 
prioritization score associated with total cancer risk from proposed project DPM would be 
approximately 3.10, well below the SJVAPCD threshold of 10 that would require development of 
and air toxics Health Risk Assessment (HRA) that includes air dispersion modeling. Additionally, 
non-cancer (i.e. chronic and acute risks) associated with project DPM would also be well below 
the applicable thresholds for the Maximally Exposed Individual (i.e. greater than or equal to the 
Hazard Index level of 1). Therefore, the complex air dispersion modeling using software such as 
AERMOD is not required. See Appendix B for further detail. 

Overall, as described and evaluated in Appendix B, the proposed project would not exceed the 
maximum risk values established by the SJVAPCD for TACs, as described above. Exposure levels 
for all receptor types would be below the applicable SJVAPCD significance thresholds. In addition, 
criteria pollutant emissions would be below the applicable SJVAPCD significance thresholds for 
criteria pollutants, as described under Impacts a) and b). Impacts to sensitive receptors due to 
exposure to substantial pollutant concentrations would be below the applicable thresholds and 
therefore would result in a less than significant impact. 

CO Hotspots: Locations of vehicle congestion have the potential to create pockets of CO called 
hotspots. These pockets have the potential to exceed the state one-hour standard of 20 ppm or 
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the eight-hour standard of 9.0 ppm. Because CO is produced in greatest quantities from vehicle 
combustion and does not readily disperse into the atmosphere, adherence to ambient air quality 
standards is typically demonstrated through an analysis of localized CO concentrations. Hotspots 
are typically produced at intersections, where traffic congestion is highest because vehicles 
queue for longer periods and are subject to reduced speeds. 

Although the SJVAPCD has not established a specific numerical screening threshold for CO 
impacts, the Bay Area Air Quality Management District (BAAQMD) has established that, under 
existing and future vehicle emissions rates, a project would need to increase traffic volumes at a 
single intersection by more than 44,000 vehicles per hour—or 24,000 vehicles per hour where 
vertical and/or horizontal air does not mix (i.e., bridges and tunnels)—in order to generate a 
substantial CO impact. As described in Section XVII: Transportation, the proposed project would 
generate a maximum of approximately 69 AM peak hour trips and 63 PM peak hour trips, which 
would be significantly less than the volumes cited above (Fehr & Peers, 2020). The City of 
Lathrop, as the lead agency, has selected the BAAQMD’s threshold for analyzing the significance 
of CO impacts. Thus, the proposed project would not have the potential to substantially increase 
CO hotspots at intersections in the vicinity of the project site, and impacts would be less than 
significant. 

Conclusion 
The construction phase of the project would be temporary and short-term. The proposed project 
would not generate significant concentrations of air emissions during construction.  

Maximum incremental residential cancer risk was evaluated over a 70-year period; maximum 
incremental workplace cancer risk was evaluated over a 40-year period. Chronic and acute 
cancer risks on the nearest sensitive receptors were also modeled. The modeling showed that the 
proposed project would not exceed the maximum risk values established by the SJVAPCD for 
TACs. All receptor types would be below the applicable SJVAPCD significance thresholds.  

Under existing and future vehicle emissions rates, a project would have to increase traffic 
volumes at a single intersection by more than 44,000 vehicles per hour—or 24,000 vehicles per 
hour where vertical and/or horizontal air does not mix (i.e., bridges and tunnels)—in order to 
generate a substantial CO impact. The proposed project would generate much fewer than such 
peak hour trips, which would be significantly lower than the thresholds for causing a significant 
CO impact.  

Implementation of the proposed project would not result in a significant increased exposure of 
sensitive receptors to localized concentrations of TACs, or create a CO hotspot. This project would 
have a less than significant impact relative to this topic. 

Response d): The proposed project would not generate objectionable odors that would 
adversely affect substantial numbers of people. People in the immediate vicinity of construction 
activities may be subject to temporary odors typically associated with construction activities 
(diesel exhaust, hot asphalt, etc.). However, any odors generated by construction activities would 
be minor and would be short and temporary in duration. 

Examples of facilities that are known producers of operational odors include: Wastewater 
Treatment Facilities, Chemical Manufacturing, Sanitary Landfill, Fiberglass Manufacturing, 
Transfer Station, Painting/Coating Operations (e.g. auto body shops), Composting Facility, Food 
Processing Facility, Petroleum Refinery, Feed Lot/Dairy, Asphalt Batch Plant, and Rendering 
Plant. The proposed project would not contain any of these land uses. If a project would locate 
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receptors and known odor sources in proximity to each other further analysis may be warranted; 
however, if a project would not locate receptors and known odor sources in proximity to each 
other, then further analysis is not warranted.  

The project does not include any of the aforementioned uses. Additionally, construction activities 
would be temporary and minor. Lastly, other emissions are evaluated in responses a-c), as 
provided above. As such, implementation of the proposed project would have a less than 
significant impact relative to this topic.  
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IV. BIOLOGICAL RESOURCES 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Have a substantial adverse effect, either directly 
or through habitat modifications, on any species 
identified as a candidate, sensitive, or special status 
species in local or regional plans, policies, or 
regulations, or by the California Department of Fish 
and Game or U.S. Fish and Wildlife Service? 

 X   

b) Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community 
identified in local or regional plans, policies, 
regulations or by the California Department of Fish 
and Game or US Fish and Wildlife Service? 

  X  

c) Have a substantial adverse effect on state or 
federally protected wetlands (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through 
direct removal, filling, hydrological interruption, or 
other means? 

  X  

d) Interfere substantially with the movement of any 
native resident or migratory fish or wildlife species 
or with established native resident or migratory 
wildlife corridors, or impede the use of native 
wildlife nursery sites? 

  X  

e) Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance? 

  X  

f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional, 
or state habitat conservation plan? 

  X  

Regional Setting 
The City of Lathrop is located in the western portion of the Great Valley Geomorphic Province of 
California. The Great Valley Province is a broad structural trough bounded by the tilted block of 
the Sierra Nevada on the east and the complexly folded and faulted Coast Ranges on the west. The 
San Joaquin River is located just south and west of the City. This major river drains the Great 
Valley Province into the San Joaquin Delta to the north, ultimately discharging into the San 
Francisco Bay to the northwest.  

The City of Lathrop is located within the San Joaquin Valley Bioregion, which is comprised of 
Kings County, most of Fresno, Kern, Merced, and Stanislaus counties, and portions of Madera, San 
Luis Obispo, and Tulare counties. The San Joaquin Valley Bioregion is the third most populous 
out of ten bioregions in the state, with an estimated 2 million people. The largest cities are Fresno, 
Bakersfield, Modesto, and Stockton. Interstate 5 and State Route 99 are the major north-south 
roads that run the entire length of the bioregion. Habitat in the bioregion includes vernal pools, 
valley sink scrub and saltbush, freshwater marsh, grasslands, arid plains, orchards, and oak 
savannah. Historically, millions of acres of wetlands flourished in the bioregion, but stream 
diversions for irrigation dried all but about five percent. Remnants of the wetland habitats are 
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protected in this bioregion in publicly owned parks, reserves, and wildlife areas. The bioregion is 
considered the state's top agricultural producing region with the abundance of fertile soil.  

The region has a Mediterranean climate that is subject to cool, wet winters (often blanketed with 
fog) and hot, dry summers. The average annual precipitation is approximately 13.81 inches. 
Precipitation occurs as rain most of which falls between the months of November through April, 
peaking in January at 2.85 inches. The average temperatures range from December lows of 37.5 
F to July highs of 94.3 F.  

The project site is generally flat, with an elevation range for the entire project site of 
approximately 21 to 34 feet above sea level. There are no water bodies located within the project 
site. The project site has previously “disced” (discing is a soil preparation process that follows 
plowing, which breaks up clods and surface crusts, thereby improving soil granulation and 
surface uniformity). 

Vegetation on the project site consists of primarily of disturbed ruderal, with a small amount of 
developed/disturbed vegetation. Agricultural and ruderal vegetation found on the project site 
provides habitat for both common and a few special-status wildlife populations. For example, 
some commonly observed wildlife species in the region include: California ground squirrel 
(Spermophilus beecheyi), California vole (Microtus californicus), coyote (Canis latrans), raccoon 
(Procyon lotor), opossum (Didelphis virginiana), striped skunk (Mephitis mephitis), red-tailed 
hawk (Buteo jamaicensis), northern harrier (Circus cyaneus), American kestrel (Falco sparverius), 
white-tailed kite (Elanus leucurus), American killdeer (Charadrius vociferus), gopher snake 
(Pituophis melanoleucus), garter snake (Thamnophis species), and western fence lizard 
(Sceloporus occidentalis), as well as many native insect species. There are also several bat species 
in the region. Bats often feed on insects as they fly over agricultural and natural areas.  

Locally common and abundant wildlife species are important components of the ecosystem. Due 
to habitat loss, many of these species must continually adapt to using agricultural, ruderal, and 
ornamental vegetation for cover, foraging, dispersal, and nesting. 

Responses to Checklist Questions 
Response a): The following discussion is based on a background search of special-status species 
that are documented in the California Natural Diversity Database (CNDDB) and the field survey 
conducted by Moore Biological Consultants in September 2020. The survey consisted of walking 
throughout the site making observations of habitat conditions and noting surrounding land uses, 
habitat types, and plant and wildlife species.  The fieldwork included an assessment of potential 
jurisdictional Waters of the U.S. and wetlands as defined by the U.S. Army Corps of Engineers and 
a search for special-status species and suitable habitat for special-status species (e.g., blue 
elderberry shrubs, vernal pools).  Trees in and near the site were assessed for the potential use 
by nesting raptors, especially Swainson’s hawk (Buteo swainsoni).  The grasslands on the site 
and adjacent areas visible from the site were evalulated for signs of burrowing owls (Athene 
cunicularia) or ground squirrel burrows with evidence of past occupancy. 

Figure 6 shows the results of the CNDDB background search within a 1-mile radius of the project 
site, and Figure 7 shows the results of the CNDDB background search within a 9-quad area of the 
project site (i.e. approximately 630 square miles). The 9-quad background search was regional 
in scope and focused on the documented occurrences within 9-quad of the project site. Appendix 
C provides the Biological Resources Assessment. 
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Special Status Plant Species 

The project site has been fallow for several years and is likely periodically mowed and/or disked; 
the Project site had not been recently disked or mowed prior to the field survey and was very 
weedy. The Project site is vegetated with highly disturbed ruderal grasses and weeds.  Oats 
(Avena sp.), soft chess brome (Bromus hordeaceus), ripgut brome (B. diandrus), foxtail barley 
(Hordeum murinum), and perennial ryegrass (Lolium perenne) are the most common grasses in 
the Project site.  Other grassland species such as yellow star-thistle (Centaurea solstitalis), black 
mustard (Brassica nigra), Italian thistle (Carduus pycnocephalus), Russian thistle (Salsola 
tragus), common sunflower (Helianthus annuus), prickly lettuce (Lactuca serriola), and filaree 
(Erodium spp.) are intermixed with the grasses. Overall, there are twenty-five special status 
plants that were observed at the Project site (Moore Biological Consultants, 2020).  

There are no trees in the Project site. There are two notable oleander shrubs in the north part of 
the site and a few tree tobacco seedlings in the soil stockpile area. There is a large cottonwood 
tree just off-site near the southwest corner of the site and a row of small off-site redwood trees 
adjacent to the south edge of the site. There are a few small willows and cottonwood seedlings 
within a basin adjacent to the southwest corner of the site. There are a few other large trees 
scattered in parcels near the project site.  No blue elderberry (Sambucus mexicana) shrubs were 
observed within or adjacent to the Project site. 

Special Status Wildlife Species 

The potential for intensive use of habitats within the project site by special-status wildlife species 
is generally low. Special-status wildlife species that have been recorded in greater project vicinity 
in the CNDDB (2020) include Swainson’s hawk, burrowing owl, tricolored blackbird (Agelaius 
tricolor), loggerhead shrike (Lanius ludovicianus), song sparrow (“Modesto population”) 
(Melospiza melodia), yellow-headed blackbird (Xanthocephalus xanthocephalus), riparian brush 
rabbit (Sylvilagus bachmani riparius), California tiger salamander (Ambystoma californiense), 
Central Valley steelhead (Oncorhynchus mykiss), longfin smelt (Spirinchus thaleichthys), valley 
elderberry longhorn beetle (Desmocerus californicus dimorphus) and western bumble bee 
(Bombus occidentalis). Although not included in the CNDDB within the search area, giant garter 
snake (Thamnophis gigas), California red-legged frog (Rana aurora draytonii), delta smelt 
(Hypomesus transpacificus), vernal pool fairy shrimp (Branchinecta lynchi), and vernal pool 
tadpole shrimp (Lepidurus packardi) were added because they are included in the USFWS IPaC 
Trust Resource Report. 

Invertebrates: Based on habitat types present, only a few amphibian and reptile species are 
expected to use habitats in the site.  Although none were observed, common species such as 
western fence lizard (Sceloporus occidentalis), Pacific chorus frog (Pseudacris regilla), gopher 
snake (Pituophis melanoleucus), common king snake (Lampropeltis getulus), and common 
garter snake (Thamnophis sirtalis) are expected to occur at the site.   

Reptile and amphibian species: Based on habitat types present, only a few amphibian and 
reptile species are expected to use habitats in the site.  Although none were observed, common 
species such as western fence lizard (Sceloporus occidentalis), Pacific chorus frog (Pseudacris 
regilla), gopher snake (Pituophis melanoleucus), common king snake (Lampropeltis getulus), and 
common garter snake (Thamnophis sirtalis) are expected to occur at the site.   

Birds: A variety of bird species were observed in the site.  Turkey vulture (Cathartes aura), 
American kestrel (Falco sparverius), American crow (Corvus brachyrhynchos), mourning dove 
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(Zenaida macroura), and killdeer (Charadrius vociferous) are representative bird species 
observed in and near the site.  All of these are species commonly found in urban areas in the 
project vicinity. 

There are a few large trees relatively close to the project site that are suitable for nesting raptors, 
including Swainson’s hawks. The oleander shrubs in site and other smaller trees and shrubs in 
the project vicinity provide nesting opportunities for smaller songbirds. Given the presence of 
trees and shrubs near the site, it is likely one or more pairs of raptors and a variety of songbirds 
nest in and/or near the site during most years. It is possible that ground-nesting songbirds such 
as killdeer and red-winged blackbird (Agelaius phoeniceus) nest in the grassland habitats in the 
site.   

Analysis: While the project site contains very limited nesting habitat, there are powerlines and 
trees located in the region that represent potentially suitable nesting habitat for a variety of 
special-status birds. Additionally, the disturbed land located on the project site represents 
potentially suitable nesting habitat for the ground-nesting birds where disturbance is less 
frequent. In general, most nesting occurs from late February and early March through late July 
and early August, depending on various environmental conditions. The CNDDB currently 
contains nesting records for Swainson's hawk and burrowing owl in the vicinity of the project 
site. In addition to the species described above, common raptors may nest in or adjacent to the 
project site.  

Mammal: A variety of mammals are likely to occur on the project site.  However, no mammals 
were observed in the site during the recent survey. Only a few California ground squirrel 
(Otospermophilus beecheyi) burrows were observed in the site and several pocket gopher 
burrows were also observed. Other common species such as raccoon (Procyon lotor), coyote 
(Canis latrans), black-tailed hare (Lepus californicus), striped skunk (Mephitis mephitis), and 
Virginia opossum  (Didelphis virginiana) are expected to occur in the greater project vicinity and 
may occur in the site. A number of species of small rodents including mice (Mus musculus, 
Reithrodontomys megalotis, and Peromyscus maniculatus) and voles (Microtus californicus) also 
likely occur.  

Conclusion 

No special-status species were observed on the site and the Project is not expected to affect 
special status species or their habitats. Although the Project would not result in significant 
impacts to this topic, the Project would nevertheless seek coverage under the SJMSCP. Therefore, 
Mitigation Measure BIO-1 requires the Project applicant to seek coverage under the SJMSCP to 
mitigate for potential habitat impacts to covered special status species. Coverage involves 
compensation for habitat impacts on covered species through implementation of incidental take 
and minimization Measures (ITMMs) and payment of fees for conversion of lands that may 
provide habitat for covered special status species. These fees are used to preserve and/or create 
habitat in preserves to be managed in perpetuity. Obtaining coverage for a project includes 
incidental take authorization (permits) under the Endangered Species Act Section 10(a), 
California Fish and Game Code Section 2081, and the MBTA. Coverage under the SJMSCP would 
fully mitigate all habitat impacts on covered special-status species. Therefore, with 
implementation of the following mitigation measures, the proposed Project would have a less 
than significant impact relative to this topic.  
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Mitigation Measure(s) 
Mitigation Measure BIO-1: Prior to commencement of any grading activities, the Project applicant 
shall seek coverage under the SJMSCP to mitigate for habitat impacts to covered special status 
species. Coverage involves compensation for habitat impacts on covered species through 
implementation of incidental take and minimization Measures (ITMMs) and payment of fees for 
conversion of lands that may provide habitat for covered special status species. These fees are used 
to preserve and/or create habitat in preserves to be managed in perpetuity. Obtaining coverage for 
a project includes incidental take authorization (permits) under the Endangered Species Act Section 
10(a), California Fish and Game Code Section 2081, and the MBTA. Coverage under the SJMSCP 
would fully mitigate all habitat impacts on covered special-status species.  

Mitigation Measure BIO-2: Prior to the commencement of grading activities or other ground 
disturbing activities on the Project site, the Project applicant shall arrange for a qualified biologist 
to conduct a preconstruction survey for nesting raptors in accordance with SJMSCP requirements. 
If no nests are detected, then construction activities may commence. If occupied nests are discovered, 
then the Project applicant shall coordinate with SJCOG regarding the appropriate buffer needed to 
avoid the particular bird species. If burrowing owl is discovered during the non-breeding season 
(September 1 through January 31) they should be evicted from the Project site by passive relocation 
as described in the California Department of Fish and Game’s Staff Report on Burrowing Owls (Oct., 
1995). Implementation of this mitigation shall occur prior to grading or site clearing activities. 
SJCOG shall be responsible for monitoring and a qualified biologist shall conduct surveys and 
relocate owls as required. 

Response b): There is no riparian habitat on the project site. Therefore, implementation of the 
proposed project would have a less than significant impact on riparian habitats or natural 
communities.  

Response c): There are no protected wetlands or other features subject to the federal Clean 
Water Act or the State Porter Cologne Water Act. Therefore, the Project would not result in direct 
removal or fill, or hydrological interruption or other alteration of wetlands. Absent any wetlands 
or jurisdictional waters, implementation of the proposed project would have less than 
significant impact relative to this topic. 

Response d):  The CNDDB record search did not reveal any documented wildlife corridors or 
wildlife nursery sites on or adjacent to the project site. The field survey did not reveal any 
evidence of a wildlife corridor or nursery site. Special status fish species documented within the 
region include: Delta smelt (Hypomesus transpacificus), Hardhead (Mylopharodon conocephalus), 
Central Valley steelhead (Oncorhynchus mykiss), Central Valley fall- /late fall-run Chinook salmon 
(Oncorhynchus tshawytscha), and Longfin smelt (Spirinchus thaleichthys). The closest major 
natural movement corridor for native fish that are documented in the region is the San Joaquin 
River, located 2.2 miles to the west of the project site. The land uses within the project site would 
not have any direct disturbance to the San Joaquin River or its tributaries, and therefore, would 
not have any direct disturbance to the movement corridor or habitat. Implementation of the 
proposed project would have a less than significant impact relative to this topic.  

Response e):  The proposed project is subject to the San Joaquin County Multi-Species Habitat 
Conservation and Open Space Plan (SJMSCP). The SJMSCP is administered by a Joint Powers 
Authority consisting of members of the SJCOG, the California Department of Fish and Wildlife 
(CDFW), and the United States Fish and Wildlife Service (USFWS). According to the SJMSCP, 
adoption and implementation by local planning jurisdictions provides full compensation and 
mitigation for impacts to plants, fish and wildlife. Adoption and implementation of the SJMSCP 
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also secures compliance pursuant to the state and federal laws such as CEQA, the National 
Environmental Policy Act (NEPA), the Planning and Zoning Law, the State Subdivision Map Act, 
the Porter-Cologne Act and the Cortese-Knox Act in regard to species covered under the SJMSCP. 
Applicants pay mitigation fees on a per-acre basis. The entire County is mapped according to 
these categories so that landowners, project proponents and project reviewers are easily aware 
of the applicable SJMSCP fees for the proposed development. The appropriate fees are collected 
by the City and remitted to SJCOG for administration. SJCOG uses the funds to preserve open space 
land of comparable types throughout the County, often coordinating with other private or public 
land trusts to purchase conservation easements or buy land outright for preservation. The fees 
are automatically adjusted on an annual basis. The fees have been designed to sufficiently 
mitigation the impacts of projects on candidate, sensitive, and special status species. In addition, 
additional field surveying is required as part of the SJMSCP process prior to any construction 
activities.   

The Project site was previously developed and is mapped as "Urban/Fee Exempt" in the HCP. 
Therefore, there are no "per-acre" HCP fees associated with re-development of this site. 

Therefore, the proposed project does not conflict with the SJMSCP. The Project would have a less 
than significant impact relative to this topic. 

Responses f): There are no tree located on the Project site. The Project is required to be 
consistent with all local policies and ordinances protecting biological resources. The Project 
would have a less than significant impact relative to this topic.  
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V. CULTURAL RESOURCES 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Cause a substantial adverse change in the 
significance of a historical resource pursuant to 
Section 15064.5? 

 X   

b) Cause a substantial adverse change in the 
significance of an archaeological resource pursuant 
to Section 15064.5? 

 X   

c) Disturb any human remains, including those 
interred outside of formal cemeteries? 

 X   

Responses to Checklist Questions 
Responses a), b):  

There are no known historic or prehistoric period sites present on the Project site. Although no 
prehistoric sites have been identified within the Project site, there is a slight possibility that a 
prehistoric site may exist and be totally obscured by vegetation, fill, or other historic activities, 
leaving no surface evidence. Should artifacts or unusual amounts of stone, bone, or shell be 
uncovered during construction activities, work in that part of the Project site shall be halted, and 
an archeologist should be consulted for on-the-spot evaluation of the finding.  

AB 52 Tribal Consultation is a requirement by which public agencies are required to consult with 
California Native American tribes that are traditionally and culturally affiliated with the 
geographic area of a proposed Project that is subject to CEQA, if the tribes request formal 
notification and subsequently consultation.  

In order to participate in AB 52 tribal consultation, a tribe must specifically request, in writing, 
to be notified by lead agencies through formal notification of proposed Projects in the geographic 
area with which the tribe is traditionally and culturally affiliated. The City of Lathrop has sent 
letters to each of the tribes that had previously requested notification. 

Additionally, SB 18 requires local governments to consult with tribes prior to making certain 
planning decisions and to provide notice to tribes at certain key points in the planning process. 
These consultation and notice requirements apply to adoption and amendment of both general 
plans (defined in Government Code §65300 et seq.) and specific plans (defined in Government 
Code §65450 et seq.). 

The City of Lathrop mailed AB52 letters out on March 11, 2021 to Northern Valley Yokuts tribe, 
Buena Vista Rancheria and California Valley Miwok Tribe. The referral comment period ended on 
April 10, 2021 and the City did not receive any response/requests for consultation. In addition, 
the City mailed out SB18 letters on March 11, 2021 and March 17, 2021 to the Northern Valley 
Yokuts tribe (two contacts – Katherine Perez and Timothy Perez), Buena Vista Rancheria, 
California Valley Miwok, The Confederated Villages of Lisjan, and Tule River Indian Tribe.  The 
90-day consultation period ended on June 15, 2021. 

Implementation of the following mitigation measure would require investigations and avoidance 
methods in the event that a previously undiscovered cultural resource is encountered during 
construction activities. With implementation of the following mitigation measure, development 
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of the proposed Project would have a less than significant impact on historical and 
archaeological resources. 

Mitigation Measure(s) 
Mitigation Measure CUL-1: If cultural resources (i.e., prehistoric sites, historic sites, isolated 
artifacts/features, and paleontological sites) are discovered during construction, work shall be 
halted immediately within 50 meters (165 feet) of the discovery, the City of Lathrop shall be notified, 
and a qualified archaeologist that meets the Secretary of the Interior’s Professional Qualifications 
Standards in prehistoric or historical archaeology (or a qualified paleontologist in the event 
paleontological resources are found) shall be retained to determine the significance of the discovery. 
The City of Lathrop shall consider recommendations presented by the professional for any 
unanticipated discoveries and shall carry out the measures deemed feasible and appropriate. Such 
measures may include avoidance, preservation in place, excavation, documentation, curation, data 
recovery, or other appropriate measures. Specific measures are developed based on the significance 
of the find. 

Response c): Indications are that humans have occupied the Central Valley for at least 10,000 
years and it is not always possible to predict where human remains may occur outside of formal 
burials. Therefore, excavation and construction activities, regardless of depth, may yield human 
remains that may not be interred in marked, formal burials. Under CEQA, human remains are 
protected under the definition of archaeological materials as being “any evidence of human 
activity.” Additionally, Public Resources Code Section 5097 has specific stop-work and 
notification procedures to follow in the event that human remains are inadvertently discovered 
during construction. Implementation of the following mitigation measure would reduce this 
potential impact to a less than significant level.  

Mitigation Measure(s) 
Mitigation Measure CUL-2: If any human remains are found during grading and construction 
activities, all work shall be halted immediately within 50 meters (165 feet) of the discovery and the 
County Coroner must be notified, according to Section 5097.98 of the State Public Resources Code 
and Section 7050.5 of California’s Health and Safety Code. If the remains are determined to be Native 
American, the coroner shall notify the Native American Heritage Commission, and the procedures 
outlined in CEQA Section 15064.5(d) and (e) shall be followed. Additionally, if the Native American 
resources are identified, a Native American monitor, following the Guidelines for 
Monitors/Consultants of Native American Cultural, Religious, and Burial Sites established by the 
Native American Heritage Commission, may also be required and, if required, shall be retained at 
the applicant’s expense. 
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VI. ENERGY 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Result in potentially significant environmental 
impact due to wasteful, inefficient, or unnecessary 
consumption of energy resources, during project 
construction or operation? 

  X  

b) Conflict with or obstruct a state or local plan for 
renewable energy or energy efficiency? 

  X  

Responses to Checklist Questions 
Response a), b): Appendix G of the State CEQA Guidelines requires consideration of the 
potentially significant energy implications of a project. CEQA requires mitigation measures to 
reduce “wasteful, inefficient and unnecessary” energy usage (Public Resources Code Section 
21100, subdivision [b][3]). According to Appendix G of the CEQA Guidelines, the means to achieve 
the goal of conserving energy include decreasing overall energy consumption, decreasing 
reliance on natural gas and oil, and increasing reliance on renewable energy sources. In 
particular, the proposed project would be considered “wasteful, inefficient, and unnecessary” if 
it were to violate state and federal energy standards and/or result in significant adverse impacts 
related to project energy requirements, energy inefficiencies, energy intensiveness of materials, 
cause significant impacts on local and regional energy supplies or generate requirements for 
additional capacity, fail to comply with existing energy standards, otherwise result in significant 
adverse impacts on energy resources, or conflict or create an inconsistency with applicable plan, 
policy, or regulation. 

The proposed Project includes the construction of the proposed project. The amount of energy 
used at the project site would directly correlate to the energy consumption (including fuel) used 
by vehicle trips generated during project construction, fuel used by off-road construction vehicles 
during construction, fuel used by vehicles during project operation, and electricity and other 
energy usage during project operation. The CalEEMod modeling results for the proposed project 
estimate annual operational electricity usage at approximately 869,778 kWh/year, and annual 
natural gas usage at 1,156,520 kBTU/year (see Appendix A for further detail). 

It should be noted that, as provided in Appendix F of this IS/MND (the Traffic Impact Analysis), 
the proposed Project would generate 84.9 VMT per industrial employee, which is less than the 
existing baseline citywide VMT per industrial employee of 88.5. Additionally, in the Cumulative 
Year, citywide VMT per industrial employee is anticipated to decrease to 75.2, and the proposed 
project’s VMT per employee is anticipated to decrease to 70.9. Because the proposed project 
would not exceed the existing baseline VMT per industrial employee under existing or cumulative 
year conditions, the proposed project-generated VMT would not result in a significant 
transportation impact. 

Conclusion 

The proposed project would be in compliance with all applicable federal, state, and local 
regulations regulating energy usage. For example, statewide measures, including those intended 
to improve the energy efficiency of the statewide passenger and heavy-duty truck vehicle fleet 
(e.g. the Pavley Bill and the Low Carbon Fuel Standard) are improving vehicle fuel economies, 
thereby conserving gasoline and diesel fuel. These energy savings would continue to accrue over 
time. 
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As a result, the proposed project would not result in any significant adverse impacts related to 
project energy requirements, energy use inefficiencies, and/or the energy intensiveness of 
materials by amount and fuel type for each stage of the project including construction, operations, 
maintenance, and/or removal. PG&E, the electricity and natural gas provider to the site, 
maintains sufficient capacity to serve the proposed project. In addition, PG&E is on its way to 
achieving the statewide requirement of 50% of total energy mix generated by eligible renewables 
by year 2030. As of 2018, PG&E generated approximately 38% of its energy from eligible 
renewables (PG&E, 2019). The proposed project would comply with all existing energy 
standards, including the statewide Title 24 Energy Efficiency Standards, and would not result in 
significant adverse impacts on energy resources. Therefore, the proposed project would not 
result in potentially significant environmental impacts due to inefficient, wasteful, or 
unnecessary use of energy resources during construction and operation, nor conflict with or 
construct with a State or local plan for renewable energy or energy efficiency.  This is a less than 
significant impact. 
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VII. GEOLOGY AND SOILS 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Directly or indirectly cause potential substantial 
adverse effects, including the risk of loss, injury, or 
death involving: 

  X  

i) Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other 
substantial evidence of a known fault? Refer to 
Division of Mines and Geology Special 
Publication 42. 

  X  

ii) Strong seismic ground shaking?   X  

iii) Seismic-related ground failure, including 
liquefaction? 

 X   

iv) Landslides?   X  

b) Result in substantial soil erosion or the loss of 
topsoil? 

 X   

c) Be located on a geologic unit or soil that is 
unstable, or that would become unstable as a result 
of the project, and potentially result in on- or off-site 
landslide, lateral spreading, subsidence, liquefaction 
or collapse? 

 X   

d) Be located on expansive soil, as defined in Table 
18-1-B of the Uniform Building Code (1994), 
creating substantial direct or indirect risks to life or 
property? 

 X   

e) Have soils incapable of adequately supporting the 
use of septic tanks or alternative waste water 
disposal systems where sewers are not available for 
the disposal of waste water? 

   X 

f) Directly or indirectly destroy a unique 
paleontological resource or site or unique geologic 
feature? 

 X   

Responses to Checklist Questions 
Responses a.i), a.ii), a.iv): Figure 8 shows the earthquake faults in the vicinity of the project site. 
As shown in the figure, the site is not located within a currently designated Alquist-Priolo 
Earthquake Fault Zone, and known surface expression of active faults does not exist within the 
site. However, the site is located within a seismically active region. The U.S. Geological Survey 
identifies potential seismic sources within approximately 20 miles of the project site. Two of the 
closest known faults classified as active by the U.S. Geological Survey are an unnamed fault east 
of the City of Tracy, located approximately 8 miles to the west, and the San Joaquin fault, located 
approximately 16 miles to the southwest. The Midway fault is located approximately 20 miles to 
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the west. Other faults that could potentially affect the proposed project include the Corral Hollow-
Carnegie fault, the Greenville fault, the Antioch fault, and the Los Positas fault. 

Geologic Hazards 

Potential seismic hazards resulting from a nearby moderate to major earthquake could generally 
be classified as primary and secondary. The primary seismic hazard is ground rupture, also called 
surface faulting. The common secondary seismic hazards include ground shaking and ground 
lurching. 

Ground Rupture 

Because the project site does not have known active faults crossing the site, and the site is not 
located within an Earthquake Fault Special Study Zone, ground rupture is unlikely at the subject 
property. 

Ground Shaking 

According to the California Geological Survey’s Probabilistic Seismic Hazard Assessment 
Program, Lathrop is considered to be within an area that is predicted to have a 10 percent 
probability that a seismic event would produce horizontal ground shaking of 10 to 20 percent 
within a 50-year period. This level of ground shaking correlates to a Modified Mercalli intensity 
of V to VII, light to strong. As a result of these factors the California Geological Survey has defined 
the entire county as a seismic hazard zone. There will always be a potential for groundshaking 
caused by seismic activity anywhere in California, including the project site.  

Landslides 

The proposed project site is not susceptible to landslides because the area is essentially flat. This 
is a less than significant impact.     

Conclusion 

In order to minimize potential damage to the proposed site improvements, all construction in 
California is required to be designed in accordance with the latest seismic design standards of the 
California Building Standards Code. Design in accordance with these standards would reduce any 
potential impact to a less than significant level. Because all development in the project site must 
be designed in conformance with these State standards, any potential impact would be 
considered less than significant. 

Responses a.iii), c), d): Liquefaction normally occurs when sites underlain by saturated, loose 
to medium dense, granular soils are subjected to relatively high ground shaking. During an 
earthquake, ground shaking may cause certain types of soil deposits to lose shear strength, 
resulting in ground settlement, oscillation, loss of bearing capacity, landsliding, and the buoyant 
rise of buried structures. The majority of liquefaction hazards are associated with sandy soils, 
silty soils of low plasticity, and some gravelly soils. Cohesive soils are generally not considered to 
be susceptible to liquefaction. In general, liquefaction hazards are most severe within the upper 
50 feet of the surface, except where slope faces or deep foundations are present.  

Expansive soils are those that undergo volume changes as moisture content fluctuates; swelling 
substantially when wet or shrinking when dry. Soil expansion can damage structures by cracking 
foundations, causing settlement and distorting structural elements. Expansion is a typical 
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characteristic of clay-type soils. Expansive soils shrink and swell in volume during changes in 
moisture content, such as a result of seasonal rain events, and can cause damage to foundations, 
concrete slabs, roadway improvements, and pavement sections. 

Soil expansion is dependent on many factors. The more clayey, critically expansive surface soil 
and fill materials will be subjected to volume changes during seasonal fluctuations in moisture 
content. Figure 9 shows the soils within the project site. There are no expansive (i.e. shrink-swell) 
soils within the project site. The soils encountered at the project site consist of Veritas fine sandy 
loam (within the northern portion of the project site), and Tinnin loamy course sand (within the 
southern portion of the project site). 

Future development of the project could expose people or structures to adverse effects 
associated with liquefaction and/or soil expansion. Construction of the project would be required 
to comply with the City’s General Plan policies related to geologic and seismic hazards. Therefore, 
Mitigation Measure GEO-1 would ensure that the project applicant will submit a design-level 
geotechnical study and buildings plans to the City of Lathrop for review and approval. 

Therefore, with implementation of Mitigation Measure GEO-1, this potential impact would be less 
than significant. 

Mitigation Adopted by the City  
Mitigation Measure GEO-1: Prior to issuance of building permits, the project applicant shall 
submit a design-level geotechnical study and building plans to the City of Lathrop for review and 
approval. The building plans shall demonstrate that they incorporate all applicable 
recommendations of the design-level geotechnical study and comply with all applicable 
requirements of the most recent version of the California Building Standards Code.  A licensed 
professional engineer shall prepare the plans, including those that pertain to soil engineering, 
structural foundations, pipeline excavation, and installation. The approved plans shall be 
incorporated into the proposed project.  All onsite soil engineering activities shall be conducted 
under the supervision of a licensed Geotechnical Engineer or Certified Engineering Geologist. 

Response b): According to the Project site plans, development of the proposed Project would 
result in the creation of new impervious surface areas throughout the Project site. The 
development of the Project site would also cause ground disturbance of top soil. The ground 
disturbance would be limited to the areas proposed for grading and excavation, including the 
proposed internal roadways and drain infrastructure improvements. After grading and 
excavation, and prior to overlaying the disturbed ground surfaces with impervious surfaces and 
structures, the potential exists for wind and water erosion to occur, which could adversely affect 
downstream storm drainage facilities. 

Without implementation of appropriate Best Management Practices (BMPs) related to 
prevention of soil erosion during construction, development of the proposed Project would result 
in a potentially significant impact with respect to soil erosion. Mitigation Measure GEO-2 requires 
the Project applicant to prepare and submit a Stormwater Pollution Prevention Plan identifying 
specific actions and BMPs to prevent stormwater pollution during construction activities. The 
SWPPP shall include, among other things, temporary erosion control measures to be employed 
for disturbed areas. Implementation of the following mitigation measure, therefore, would 
ensure the impact is less than significant. 
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Mitigation Measure(s)  
Mitigation Measure GEO-2: The Project applicant shall submit a Notice of Intent (NOI) and Storm 
Water Pollution Prevention Plan (SWPPP) to the RWQCB in accordance with the NPDES General 
Construction Permit requirements. The SWPPP shall be designed to control pollutant discharges 
utilizing Best Management Practices (BMPs) and technology to reduce erosion and sediments. BMPs 
may consist of a wide variety of measures taken to reduce pollutants in stormwater runoff from the 
Project site. Measures shall include temporary erosion control measures (such as silt fences, staked 
straw bales/wattles, silt/sediment basins and traps, check dams, geofabric, sandbag dikes, and 
temporary revegetation or other ground cover) that will be employed to control erosion from 
disturbed areas. Final selection of BMPs will be subject to approval by the City of Lathrop and the 
RWQCB. The SWPPP will be kept on site during construction activity and will be made available 
upon request to representatives of the RWQCB. 

Response e): No septic systems will be used or developed as part of the proposed Project. 
Therefore, no impact would occur related to soils incapable of adequately supporting the use of 
septic tanks. 

Response f): Known paleontological resources or sites are not located on the Project site. 
Additionally, unique geologic features are not located on the Project site. The Project site is 
currently undeveloped and surrounded by existing or future urban development. Additionally, in 
the event that plant or animal fossils are discovered during subsurface excavation activities, 
Mitigation Measure CUL-1 would all excavation within 50 feet of the fossil to cease until a 
paleontologist has determined the significance of the find and provided recommendations in 
accordance with Society of Vertebrate Paleontology standards. If the find is determined to be 
significant and the City determines that avoidance is not feasible, the paleontologist would design 
and implement a data recovery plan consistent with the Society of Vertebrate Paleontology 
standards, to be submitted to the City for review and approval. With implementation of 
Mitigation Measure CUL-1, impacts to paleontological resources or unique geologic features are 
not expected. This is a less than significant impact. 

Mitigation Measure(s)  
Implement Mitigation Measure CUL-1. 
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VIII. GREENHOUSE GAS EMISSIONS 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Generate greenhouse gas emissions, either 
directly or indirectly, that may have a significant 
impact on the environment? 

  X  

b) Conflict with an applicable plan, policy or 
regulation adopted for the purpose of reducing the 
emissions of greenhouse gasses? 

  X  

Existing Setting 
Various gases in the Earth’s atmosphere, classified as atmospheric greenhouse gases (GHGs), play 
a critical role in determining the Earth’s surface temperature. Solar radiation enters Earth’s 
atmosphere from space, and a portion of the radiation is absorbed by the Earth’s surface. The 
Earth emits this radiation back toward space, but the properties of the radiation change from 
high-frequency solar radiation to lower-frequency infrared radiation. 

Naturally occurring GHGs include water vapor (H2O), carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), and ozone (O3). Several classes of halogenated substances that contain 
fluorine, chlorine, or bromine are also GHGs, but they are, for the most part, solely a product of 
industrial activities. Although the direct GHGs, including CO2, CH4, and N2O, occur naturally in the 
atmosphere, human activities have changed their atmospheric concentrations. From the pre-
industrial era (i.e., ending about 1750) to 2011, concentrations of these three GHGs have 
increased globally by 40, 150, and 20 percent, respectively (IPCC, 2013). 

Greenhouse gases, which are transparent to solar radiation, are effective in absorbing infrared 
radiation. As a result, this radiation that otherwise would have escaped back into space is now 
retained, resulting in a warming of the atmosphere. This phenomenon is known as the 
greenhouse effect. Among the prominent GHGs contributing to the greenhouse effect are carbon 
dioxide (CO2), methane (CH4), ozone (O3), water vapor, nitrous oxide (N2O), and 
chlorofluorocarbons (CFCs). 

Emissions of GHGs contributing to global climate change are attributable in large part to human 
activities associated with the industrial/manufacturing, utility, transportation, residential, and 
agricultural sectors. Consumption of fossil fuels in the transportation sector was the single largest 
source of California’s GHG emissions in 2018, accounting for 41% of total GHG emissions in the 
state. This category was followed by the industrial sector (24%), the electricity generation sector 
(including both in-state and out of-state sources) (15%) and the agriculture and forestry sector 
(8%) (California Energy Commission, 2016). 

As the name implies, global climate change is a global problem. GHGs are global pollutants, unlike 
criteria air pollutants and toxic air contaminants, which are pollutants of regional and local 
concern, respectively. California produced approximately 425 million gross metric tons of carbon 
dioxide equivalents (MMTCO2e) in 2018 (California Energy Commission, 2021).  Given that the 
U.S. EPA estimates that worldwide emissions from human activities totaled nearly 46 billion 
gross metric tons of carbon dioxide equivalents (BMTCO2e) in 2010, California’s incremental 
contribution to global GHGs is approximately 2% (U.S. EPA, 2014). 
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Carbon dioxide equivalents are a measurement used to account for the fact that different GHGs 
have different potential to retain infrared radiation in the atmosphere and contribute to the 
greenhouse effect. This potential, known as the global warming potential of a GHG, is also 
dependent on the lifetime, or persistence, of the gas molecule in the atmosphere. Expressing GHG 
emissions in carbon dioxide equivalents takes the contribution of all GHG emissions to the 
greenhouse effect and converts them to a single unit equivalent to the effect that would occur if 
only CO2 were being emitted. 

Responses to Checklist Questions 
Responses a), b): Existing science is inadequate to support quantification of impacts that project 
specific GHG emissions have on global climatic change. This is readily understood when one 
considers that global climatic change is the result of the sum total of GHG emissions, both man-
made and natural that occurred in the past; that is occurring now; and will occur in the future. 
The effects of project specific GHG emissions are cumulative, and unless reduced or mitigated, 
their incremental contribution to global climatic change could be considered significant.  

The SJVAPCD’s Guidance for Assessing and Mitigating Air Quality Impacts (SJVAPCD, 2015) 
provides an approach to assessing a project’s impacts on greenhouse gas emissions by evaluating 
the project’s emissions to the “reduction targets” established in ARB’s AB 32 Scoping Plan. For 
instance, the SJVACD’s guidance recommends that projects should demonstrate that “project 
specific GHG emissions would be reduced or mitigated by at least 29%, compared to Business as 
Usual (BAU), including GHG emission reductions achieved since the 2002-2004 baseline period, 
consistent with GHG emission reduction targets established in ARB’s AB 32 Scoping Plan. Projects 
achieving at least a 29% GHG emission reduction compared to BAU would be determined to have a 
less than significant individual and cumulative impact for GHG.” 

Subsequent to the SJVAPCD’s approval of the Final Draft Guidance for Assessing and Mitigating Air 
Quality Impacts (SJVAPCD 2015), the California Supreme Court issued an opinion that affects the 
conclusions that should/should not be drawn from a GHG emissions analysis that is based on 
consistency with the AB 32 Scoping Plan. More specifically, in Center for Biological Diversity v. 
California Department of Fish and Wildlife, the Court ruled that showing a “project-level 
reduction” that meets or exceeds the Scoping Plan’s overall statewide GHG reduction goal is not 
necessarily sufficient to show that the project’s GHG impacts will be adequately mitigated: “the 
Scoping Plan nowhere related that statewide level of reduction effort to the percentage of reduction 
that would or should be required from individual projects...” According to the Court, the lead agency 
cannot simply assume that the overall level of effort required to achieve the statewide goal for 
emissions reductions will suffice for a specific project. 

Given this Court decision, reliance on a 29 percent GHG emissions reduction from projected BAU 
levels compared to the project’s estimated 2020 levels as recommended in the SJVAPCD’s 
guidance documents is not an appropriate basis for an impact conclusion in the MND. Given that 
the SJVAPCD staff has concluded that “existing science is inadequate to support quantification of 
impacts that project specific GHG emissions have on global climatic change,” this MND instead 
relies on an analysis of Project VMT, which is by the far the primary contributor to Project 
emissions. 

As identified in Appendix F of this IS/MND (the Traffic Impact Analysis), the proposed project 
would generate less VMT per industrial employee when compared to the citywide baseline VMT 
per industrial employee under existing and cumulative year conditions. The proposed project 
would also result in an overall decrease in total VMT when compared to the total VMT with 
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inclusion of development consistent with the Commercial Service General Plan land use 
designation.  

Project Greenhouse Gas Emissions 
The proposed project would generate GHGs during the construction and operational phases of 
the proposed project. The primary source of construction-related GHGs from the proposed 
project would result from emissions of CO2 associated with the construction of the proposed 
project, and employeevehicle trips. The proposed project would require limited grading, and 
would also include site preparation, building construction, architectural coating, and paving 
phases. Sources of GHGs during project operation would include CO2 associated with operational 
vehicle trips and on-site energy usage (e.g. electricity). Other sources of GHG emissions would be 
minimal. 

Table GHG-1 provides the estimated GHG emissions that would be generated during project 
construction and operation. As shown in Table GHG-1, the Project would generate approximately 
992.3 MT CO2e per year. A common threshold for industrial Project is 10,000 MT CO2e per year.1 
As shown in Table GHG-1, the Project would not exceed this threshold. 

Table GHG-1: Project Unmitigated Construction and Operational GHG Emissions (metric tons/year) 

Year CO2e 

Construction 

2021 487.5 

2022 163.4 

Operation 

Annual 992.3 

Source: CalEEMod, v.2020.4.0 

Project Consistency with SJCOG’s RTP/SCS 
The proposed Project would not conflict with the implementation of regional transportation-
related GHG targets outlined in San Joaquin Council of Governments’ (SJCOG) 2018 Regional 
Transportation Plan and Sustainable Communities Strategy (2018 RTP/SCS). As previously 
described, the proposed project would generate less VMT per industrial employee when 
compared to the citywide baseline VMT per industrial employee under existing and cumulative 
year conditions. The proposed project would also result in an overall decrease in total VMT when 
compared to the total VMT due to development consistent with the existing General Plan land 
use designation. Therefore, the Project is consistent with SJCOG’s RTP/SCS 

Conclusion 
Overall, the proposed project would be consistent with the SJCOG’s RTP/SCS, and would reduce 
VMT compared with VMT generated by development assumed under the adopted General Plan. 
Therefore, the proposed project would not generate a significant cumulative impact to GHGs. In 
addition, the proposed project would not generate GHG emissions that would have a significant 
impact on the environment or conflict with any applicable plans, policies, or regulations. 
Therefore, impacts related to greenhouse gases are less than significant. 

 
1 For example, the Bay Area Air Quality Management District (BAAQMD) maintains a threshold of 10,000 
MT CO2e per year for stationary source Projects. 
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IX. HAZARDS AND HAZARDOUS MATERIALS 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials? 

  X  

b) Create a significant hazard to the public or the 
environment through reasonably foreseeable upset 
and accident conditions involving the release of 
hazardous materials into the environment? 

  X  

c) Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed 
school? 

  X  

d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, 
would it create a significant hazard to the public or 
the environment? 

 X   

e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project result in a safety hazard or 
excessive noise for people residing or working in the 
project area? 

  X  

f) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 

  X  

g) Expose people or structures, either directly or 
indirectly, to a significant risk of loss, injury or death 
involving wildland fires? 

  X  

Responses to Checklist Questions  
Responses a), b): A Phase I Environmental Site Assessment (ESA) (see Appendix D) and a 
Limited Phase II Environmental Site Sampling Report (See Appendix E) were prepared for the 
proposed Project. The studies analyzed the soil and groundwater at the Project site. The results 
of these studies identified that the Project site does not present any significant hazardous 
environmental concerns, and no further assessment of the Project site for hazardous materials is 
warranted. 

Construction Phase Impacts: Construction equipment and materials used during the Project’s 
construction phase would likely require the use of petroleum-based products (oil, gasoline, diesel 
fuel), and a variety of chemicals including paints, cleaners, and solvents. The use of these 
materials at a construction site will pose a reasonable risk of release into the environment if not 
properly handled, stored, and transported. A release into the environment could pose significant 
impacts to the health and welfare of people and/or wildlife, and could result in contamination of 
water (groundwater or surface water), habitat, and countless important resources.  
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Like most agricultural and farming operations in the Central Valley, agricultural practices in the 
area have used agricultural chemicals including pesticides and herbicides as a standard practice. 
However, as described in the Phase I ESA and the Limited Phase II Environmental Site Sampling 
Report prepared for the Project site, the Project site’s soil and groundwater do not present any 
significant hazardous environmental concerns. 

Operational Phase Impacts: The operational phase of the proposed Project will occur after 
construction is completed. The Project would use some household products such as household 
cleaners, during the Project’s operational phase. Hazardous material storage would not be 
allowed to be stored at the Project site. Diesel generators are also not anticipated for the Project 
site. The proposed Project would not routinely transport, use, or dispose of hazardous materials, 
or present a reasonably foreseeable release of hazardous materials, with the exception of 
common hazardous materials such as household cleaners, paint, motor oil, etc. The operational 
phase of the proposed Project does not pose a significant hazard to the public or the environment.  

Conclusion: The Project would not create a significant hazard to the public or the environment 
through the routine transport, use, or disposal of hazardous materials, or through reasonably 
foreseeable upset and accident conditions involving the release of hazardous materials into the 
environment. Therefore, implementation of the proposed Project would result in a less than 
significant impact relative to this topic. 

Response c): The Project site is not located within ¼ mile of an existing school. The closest school 
is Lathrop Elementary School, which is located approximately 0.62 miles or further southwest of 
the Project site. Therefore, implementation of the proposed Project would result in a less than 
significant impact relative to this topic. 

Response d): A Phase I Environmental Site Assessment (ESA) (see Appendix D) was prepared 
for the proposed Project. The Phase I ESA identified that, in 1975, the Project site was developed 
with the Reiter Truck Company truck storage yard. The subject site appeared to consist of a large 
lot utilized for long haul truck and equipment storage, a northwestern portion of the subject site 
improved with several small building/shed structures and what appear to be two covered truck 
ports that may have been utilized for truck maintenance located on the central eastern portion 
of the subject site. By 1982, the covered truck ports were no longer shown. By 2005, no truck 
storage yard, or associated structures and/or storage equipment was shown on the subject site. 

According to historical references reviewed the subject site was occupied by “Reiter Trucks” 
(1970s-early 2000s) and utilized as a long haul truck and equipment storage yard and also as a 
military surplus equipment sales operations during this time frame. 

The following information was revealed within Cal-EPA DTSC files: On March 5, 1992, San Joaquin 
County Environmental Health and DTSC conducted a complaint inspection at Reiter Trucks, in 
Lathrop, CA. The complaint alleged the storage of hazardous waste. Mr. Reiter, owner of Reiter 
truck had purchased a lot of Defense Reutilization and Marketing Office (DRMO) equipment and 
other items which included barrels of some substances known as Impregnite. Impregnite is a 
chemical substances used to shield, by dusting on uniforms, against chemical liquid weapons. The 
powder contained high levels of zinc. The DTSC document also indicated the subject site was a 
“Military Surplus Equipment Sales Facility” After the inspection, DTSC, turn over the case to San 
Joaquin Environmental Health, San Joaquin County Environmental Health ordered the removal 
of the hazardous waste. 
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According to the complaint form, Errol Reiter asked the DRMS to take back 14,000 lbs of 
Impregnite, which he said he bought from them in 1975. Neither he nor DRMS have any records 
of this sale. The form also indicates the chemical is stored in fiber drums, three 2-cubic yard 3,000 
lb containers, twenty 30-40 lb bags and one 3-cubic yard 4,000 lb container. According to 
photographs taken of the subject site as part of the report, the large metal bins were covered and 
stored directly on bare soil on the subject site.  

According to the National Technical Reports Library, Impregnite is a paste prepared from Ester 
gum, Neats-foot oil, paraffin wax and solvent.   

On March 5, 1992, samples of Impregnite were collected from the bins of Impregnite on the site 
and were found to be hazardous. After the samples were tested and found to be hazardous, San 
Joaquin County Environmental Health Department ordered Reiter Trucks to remove the 
hazardous waste to be disposed to a permitted disposal facility. On July 7, 1992, Reiter Trucks, 
removed the hazardous waste from their facility. A Hazardous waste manifest shows the removal 
and final disposal of the impregnite hazardous waste. The final facility the waste was disposed to 
was Chemical Waste Management in Kattleman City, CA.   

No other information regarding the use of hazardous materials was uncovered during this time 
frame within the scope of work performed.   

No other information was uncovered regarding the operations of Reiter Trucks besides being a 
military surplus equipment sales operations and appearing to be a truck storage yard. No 
information was uncovered regarding potential truck fueling operations, USTs on-site or truck 
maintenance on-site was uncovered during this time frame within the scope of work performed. 
However, DTSC records indicate large amounts of Impregnite were stored on-site from 
approximately 1975 to 1992 as part of military surplus sales operations. In addition, located 
along the northern dirt driveway entrance are mounds of soil. The origin of these mounds of soil 
is unknown.  

The primary environmental concern with potential truck repair operations and military surplus 
equipment sales is the environmental risk of inadvertent discharges to the subsurface due to 
mishandling of hazardous materials (Impregnite, lubricating oils, antifreeze, solvents, etc.). 
Inadvertent discharges of hazardous materials to the bare soil are not always evident. In addition, 
the storage of hazardous materials bins directly on bare soil increase the potential of inadvertent 
discharges to the subsurface.   

However, the Limited Phase II Environmental Site Assessment prepared for the Project site did 
not detect any significant hazardous environmental concerns for the Project site for soil or 
groundwater. Therefore, no further assessment of the Project site for significant hazardous 
environmental concerns is warranted. 

Separately, The Phase I ESA that there are three abandoned in-place groundwater monitoring 
wells located within the Project site. At a minimum, permanently inactive wells shall be destroyed 
in accordance with standards developed by the Department of Water Resources pursuant to 
Section 13800 of the Water Code and adopted by the State Water Resources Control Board or 
local agencies in accordance with Section 13801 of the Water Code. Therefore, the Project is 
required to implement Mitigation Measure HAZ-1. With implementation of Mitigation Measure 
HAZ-1, implementation of the proposed Project would result in a less than significant impact 
relative to this environmental topic.  
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Mitigation Measure(s)  
Mitigation Measure HAZ-1:  Prior to the issuance of grading or building permits, the Project 
Applicant shall destroy the permanently inactive wells located within the Project site, in accordance 
with standards developed by the Department of Water Resources pursuant to Section 13800 of the 
Water Code and adopted by the State Water Resources Control Board or local agencies in 
accordance with Section 13801 of the Water Code. 

Response e): The Federal Aviation Administration (FAA) establishes distances of ground 
clearance for take-off and landing safety based on such items as the type of aircraft using the 
airport. The Project site is not located within the vicinity of a private airstrip or public airport. 
The closest airport or airstrip is the Stockton Metropolitan Airport, located approximately 7 miles 
north of the Project site. Implementation of the proposed Project would have a less than 
significant impact with regards to this environmental issue. 

Response f): The Office of Emergency Services (OES) maintains an Emergency Operations Plan 
(EOP) that serves as the official Emergency Plan for San Joaquin County. It includes planned 
operational functions and overall responsibilities of County Departments during an emergency 
situation. The Emergency Plan also contains a threat summary for San Joaquin County, which 
addresses the potential for natural, technological and human-caused disasters (County Code, 
Title 4-3007).  

The County OES also prepared a Hazardous Materials Area Plan (§2720 H&S, 2008) that 
describes the hazardous materials response system developed to protect public health, prevent 
environmental damage and ensure proper use and disposal of hazardous materials. The plan 
establishes effective response capabilities to contain and control releases, establishes oversight 
of long-term cleanup and mitigation of residual releases, and integrates multi-jurisdiction and 
agency coordination. This plan is now implemented by the San Joaquin County Environmental 
Health Department. 

The San Joaquin County Environmental Health Department maintains a Hazardous Materials 
Management Plan/ Hazardous Materials Business Plan (HMMP/HMBP). The HMMP/HMBP 
describes agency roles, strategies and processes for responding to emergencies involving 
hazardous materials. The Environmental Health Department maintains a Hazardous Materials 
Database and Risk and Flood Maps available to the public on its website.  

In San Joaquin County, all major roads are available for evacuation, depending on the location 
and type of emergency that arises. The proposed Project does not include any actions that would 
impair or physically interfere with any of San Joaquin County’s emergency plans or evacuation 
routes. Future uses on the Project site will have access to the County resources that establish 
protocols for safe use, handling and transport of hazardous materials. Construction activities are 
not expected to result in any unknown significant road closures, traffic detours, or congestion 
that could hinder the emergency vehicle access or evacuation in the event of an emergency. 
Implementation of the proposed Project would have a less than significant impact with regards 
to this environmental issue. 

Response g): The risk of wildfire is related to a variety of parameters, including fuel loading 
(vegetation), fire weather (winds, temperatures, humidity levels and fuel moisture contents), and 
topography (degree of slope). Steep slopes contribute to fire hazard by intensifying the effects of 
wind and making fire suppression difficult. Fuels such as grass are highly flammable because they 
have a high surface area to mass ratio and require less heat to reach the ignition point, while fuels 
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such as trees have a lower surface area to mass ratio and require more heat to reach the ignition 
point.  

The City has areas with an abundance of flashy fuels (i.e., grassland) in the outlying residential 
parcels and open lands that, when combined with warm and dry summers with temperatures 
often exceeding 100 degrees Fahrenheit, create a situation that results in higher risk of wildland 
fires. Most wildland fires are human caused, so areas with easy human access to land with the 
appropriate fire parameters generally result in an increased risk of fire.  

The Project site is not located on a steep slope, and the Project site is essentially flat. The Project 
site is also located in an urban area, with existing or future urban development located on all 
sides. The proposed Project will comply with city standards for fire hydrants and fire sprinklers, 
and access to and from the Project site is sufficient. Therefore, this is a less than significant 
impact and no mitigation is required. 
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X. HYDROLOGY AND WATER QUALITY 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Violate any water quality standards or waste 
discharge requirements or otherwise substantially 
degrade surface or ground water quality? 

  X  

b) Substantially decrease groundwater supplies or 
interfere substantially with groundwater recharge 
such that the project may impede sustainable 
groundwater management of the basin? 

  X  

c) Substantially alter the existing drainage pattern of 
the site or area, including through the alteration of 
the course of a stream or river or through the 
addition of impervious surfaces, in a manner which 
would: 

    

(i) Result in substantial erosion or siltation on- 
or off-site; 

 X   

(ii) Substantially increase the rate or amount of 
surface runoff in a manner which would result 
in flooding on- or offsite; 

 X   

(iii) Create or contribute runoff water which 
would exceed the capacity of existing or 
planned stormwater drainage systems or 
provide substantial additional sources of 
polluted runoff; or 

 X   

(iv) Impede or redirect flood flows?  X   

d) In flood hazard, tsunami, or seiche zones, risk 
release of pollutants due to project inundation? 

  X  

e) Conflict with or obstruct implementation of a 
water quality control plan or sustainable 
groundwater management plan? 

 X   

Responses to Checklist Questions 
Response a): Implementation of proposed Project would not violate any water quality or waste 
discharge requirements. Construction activities including grading could temporarily increase soil 
erosion rates during and shortly after project construction. Construction-related erosion could 
result in the loss of soil and could adversely affect water quality in nearby surface waters. The 
RWQCB requires a project specific SWPPP to be prepared for each project that disturbs an area 
one acre or larger. The SWPPP is required to include project specific best management measures 
that are designed to control drainage and erosion. Mitigation Measure GEO-2 would require the 
preparation of a SWPPP to ensure that the proposed Project prepares and implements a SWPPP 
throughout the construction phase of the proposed Project. Furthermore, the proposed Project 
includes a preliminary grading and drainage plan that has a specific drainage plan designed to 
control storm water runoff and erosion, both during and after construction. The SWPPP 
(Mitigation Measure GEO-2) and the project specific drainage plan would reduce the potential for 
the proposed Project to violate water quality standards during construction. Implementation of 
the proposed Project would result in a less than significant impact relative to this topic. 
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Response b): The proposed Project would connect to the City of Lathrop water system. The City’s 
municipal water supply includes deliveries from the South San Joaquin Irrigation District’s 
(SSJID) South County Water Supply Program (SCWSP), and local groundwater pumped from the 
City’s wells.  

The proposed Project would not substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a net deficit in aquifer volume 
or a lowering of the local groundwater table level (e.g., the production rate of pre-existing nearby 
wells would drop to a level which would not support existing land uses or planned uses for which 
permits have been granted).  

According to the City’s 2020 Urban Water Management Plan (UWMP), Commercial land uses are 
estimated to generate approximately 860 gallons of water day per acre. This is likely a highly 
conservative estimate, given the limited demand for water use that would occur at a self-storage 
facility such as the proposed Project. Nevertheless, utilizing this water demand factor, water 
usage would be estimated at 4,850 gallons of water per day (gpd) for the 5.64-acre Project site.  

Project construction would add additional impervious surfaces to the Project site; however, 
various areas of the Project site would remain largely pervious, which would allow infiltration to 
underlying groundwater. For example, the Project applicant proposes to include a large 
stormwater basin at the southeast corner of the Project site. Furthermore, the proposed Project 
is not anticipated to significantly affect groundwater quality because sufficient stormwater 
infrastructure would be constructed as part of project to detain and filter stormwater runoff and 
prevent long-term water quality degradation. Therefore, project construction and operation 
would not substantially deplete or interfere with groundwater supply or quality. This impact 
would be less than significant.  

Responses c), e): When land is in a natural or undeveloped condition, precipitation will 
infiltrate/percolate the soils and mulch. Much of the rainwater that falls on natural or 
undeveloped land slowly infiltrates the soil and is stored either temporarily or permanently in 
underground layers of soil. When the soil becomes completely soaked or saturated with water or 
the rate of rainfall exceeds the infiltration capacity of the soil, the rainwater begins to flow on the 
surface of land to low lying areas, ditches, channels, streams, and rivers. Rainwater that flows off 
of a site is defined as storm water runoff. When a site is in a natural condition or is undeveloped, 
a larger percentage of rainwater infiltrates into the soil and a smaller percentage flows off the 
Project site as storm water runoff.  

The infiltration and runoff process are altered when a site is developed with urban uses. Houses, 
buildings, roads, and parking lots introduce asphalt, concrete, and roofing materials to the 
landscape. These materials are relatively impervious, which means that they absorb less 
rainwater. As impervious surfaces are added to the ground conditions, the natural infiltration 
process is reduced. As a result, the volume and rate of storm water runoff increases. The 
increased volumes and rates of storm water runoff can result in flooding in some areas if 
adequate storm drainage facilities are not provided.  

There are no rivers, streams, or water courses located on or immediately adjacent to the Project 
site. As such, there is no potential for the proposed Project to alter a water course, which could 
lead to on or offsite flooding. Drainage improvements associated with the Project site would be 
located on the Project site.  
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The proposed Project would require the installation of storm drainage infrastructure to ensure 
that storm waters properly drain from the Project site. The proposed utility plan includes an 
engineered network of storm drain lines. The storm drain line would drain into the City’s existing 
storm drain system. 

The City of Lathrop implements best management practices to the extent they are technologically 
achievable to prevent and reduce pollutants. Mitigation Measure HYDRO-1 will require that the 
storm drainage plan be designed to ensure that post-project runoff is equal to or less than pre-
project runoff. The storm drainage plan will require the construction of new storm water 
drainage facilities on the Project site; however, the construction of these facilities would not 
substantially alter the existing drainage pattern of the area, or alter the course of a stream or 
river. Implementation of the proposed Project with the following mitigation measures would 
have a less-than-significant impact relative to this environmental topic. 

Mitigation Measure(s) 
Mitigation Measure HYDRO-1: Prior to the issuance of a building or grading permit, the Project 
applicant shall submit a drainage plan to the City of Lathrop for review and approval. The plan shall 
include an engineered storm drainage plan that demonstrates attainment of pre-project runoff 
requirements and describe the volume reduction measures and treatment controls used to reach 
attainment consistent with the Lathrop Storm Drainage Master Plan.  

Mitigation Measure HYDRO-2: The Project applicant shall implement the following nonstructural 
BMPs that focus on preventing pollutants from entering stormwater: 

• Pollution Prevention/Good Housekeeping 

o Prior to clearing, grading, and disturbances to the ground such as stockpiling, or 

excavation in each phase of the project, the Project applicant shall develop a spill 

response and prevention plan as a component of (1) SWPPPs prepared for 

construction activities, (2) SWPPPs for facilities subject to the NPDES Stormwater 

Permit, and (3) spill prevention control and countermeasure plans for qualifying 

facilities. The spill response and prevention plan shall be implemented during all 

construction activities. 

• Operation and Maintenance (O&M) of Treatment Controls 

o Prior to clearing, grading, and disturbances to the ground such as stockpiling, or 

excavation in each phase of the project, the Project applicant shall develop an 

Operation and Maintenance (O&M) Plan for the storm drainage facilities to ensure 

long-term performance. The O&M plan shall incorporate the manufacturers’ 

recommended maintenance procedures and include (1) provisions for debris 

removal, (2) guidance for addressing public health or safety issues, and (3) methods 

and criteria for assessing the efficacy of the storm drainage system. An annual 

report shall be submitted to the City certifying that maintenance of the facilities was 

conducted according to the O&M plan. 

Response d): According to the FEMA FIRM maps, the Project is located in an area protected from 
the 100-year flood by levees, but is within the USACE 200-year floodplain. (see Figure 10 for the 
Flood Hazard Map). In 2007, the State of California passed a series of laws referred to as Senate 
Bill (SB) 5 directing the Department of Water Resources (DWR) to prepare flood maps for the 
Central Valley flood system and the State Plan of Flood Control, which includes a system of levees 
and flood control facilities located in the Central Valley. This legislation also set specific locations 
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within the area affected by the 200-year flood event as the urban level of flood protection (ULOP) 
for the Central Valley. However, with implementation of Mitigation Measure HAZ-1 (see Section 
IX: Hazards and Hazardous Materials), flooding would not risk a significant release of pollutants 
due to project inundation. 

Separately, the entire Project site is located within a dam inundation area for the New Melones 
Dam and the San Luis Dam (see Figure 11 for the dam inundation areas located within and near 
to the Project site). Dam failure is generally a result of structural instability caused by improper 
design or construction, instability resulting from seismic shaking, or overtopping and erosion of 
the dam. Larger dams that are higher than 25 feet or with storage capacities over 50 acre-feet of 
water are regulated by the California Dam Safety Act, which is implemented by the California 
Department of Water Resources, Division of Safety of Dams (DSD). The DSD is responsible for 
inspecting and monitoring these dams. The Act also requires that dam owners submit to the 
California Office of Emergency Services inundation maps for dams that would cause significant 
loss of life or personal injury as a result of dam failure. The County Office of Emergency Services 
is responsible for developing and implementing a Dam Failure Plan that designates evacuation 
plans, the direction of floodwaters, and provides emergency information. 

Regular inspection by DSD and maintenance by the dam owners ensure that the dams are kept in 
safe operating condition. As such, failure of these dams is considered to have an extremely low 
probability of occurring and is not considered to be a reasonably foreseeable event. 

The proposed Project would not expose people or structures to a significant risk of loss, injury or 
death involving flooding as a result of the failure of a levee or dam.  

The Project site is not anticipated to be inundated by a tsunami because it is located at an 
elevation of 23 to 28 feet above sea level and is approximately 60 miles away from the Pacific 
Ocean which is the closest ocean waterbody.  

The Project site is not anticipated to be inundated by a seiche because it is not located in close 
proximity to a water body capable of creating a seiche.  

Implementation of the proposed Project would have a less than significant impact relative to 
flood hazards, seiches, and tsunamis. 
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Figure 10. Flood Map

Source: San Joaquin  County GIS; FEMA; DWR BAM.  Map date: July 8, 2021.
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XI. LAND USE AND PLANNING 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Physically divide an established community?   X  

b) Cause a significant environmental impact due to a 
conflict with any land use plan, policy, or regulation 
adopted for the purpose of avoiding or mitigating an 
environmental effect? 

  X  

Responses to Checklist Questions 
Response a): The project site is located within the Lathrop City limits and is adjacent primarily 
to existing urban and agricultural uses. The proposed project would not physically divide an 
established community. Implementation of the proposed project would have a less than 
significant impact relative to this topic. 

Response b): The key planning documents that are directly related to, or that establish a 
framework within which the proposed project must be consistent, include: 

• City of Lathrop General Plan; and 
• City of Lathrop Zoning Ordinance. 

The project site is designated Service Commercial (SC) by the Lathrop General Plan. The Project 
would require a General Plan Amendment (GPA) to amend the Project site to the General 
Industrial (GI) land use. According to the Comprehensive General Plan for the City of Lathrop, 
General Industrial uses are intended to provide opportunities for large-scale industries requiring 
substantial acreage, with access to rail and freeway facilities. 

The project site is zoned Commercial Service (CS) for the City of Lathrop Zoning Map. The Project 
would require a rezone to the General Industrial (IG) zoning designation. The purpose of the IG 
zoning designation is to provide for a full range of manufacturing, industrial processing, general 
service, and distribution uses. 

The proposed project is supportive to the utility demands for the proposed use. The GPA and 
rezone required as part of the proposed Project would not cause any environmental impacts 
beyond those impacts disclosed elsewhere within this IS/MND. In addition, the proposed Project 
would be required to comply with all goals, policies, or implementing actions contained within 
the General Plan (such as public safety and traffic circulation issues, as addressed in further detail 
in Section XVII. Transportation of this IS/MND). Therefore, impacts to land use compatibility 
would be less than significant. 
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XII. MINERAL RESOURCES 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Result in the loss of availability of a known 
mineral resource that would be of value to the region 
and the residents of the state? 

  X  

b) Result in the loss of availability of a locally-
important mineral resource recovery site delineated 
on a local general plan, specific plan or other land 
use plan? 

  X  

Existing Setting 
The California Geological Survey identifies areas that contain or that could contain significant 
mineral resources so as to provide context for local agency land use decisions and to protect 
availability of known mineral resources. Classifications ranging from Mineral Resource Zone 
(MRZ) -1 to MRZ-4 are based on knowledge of a resource’s presence and the quality of the 
resource. No mineral extraction operations are known to exist in or adjacent to the project site. 
The project site is within MRZ-1, as delineated by the Mineral Resources and Mineral Hazards 
Mapping Program (MRMHMP) (California Department of Conservation, 2012). MRZ-1 is defined 
by the MRMHMP as being in areas where adequate information indicates that no significant 
mineral deposits are present, or where it is judged that little likelihood exists for their presence.  

Responses to Checklist Questions 
Responses a), b): As noted above, the project site is located within MRZ-1. The proposed project 
activities would not result in substantial subsurface excavation and would not preclude future 
exploration for, and extraction of, mineral resources since the proposed use would be 
decommissioned in the long-term. Therefore, the project would not result in the loss of an 
available known mineral resources nor result in the loss of availability of locally-important 
mineral resource recovery sites delineated in a local general plan, specific plan, or other land use 
plan. Additionally, there are no oil and gas extraction wells within or near the property. 
Therefore, the impact is less than significant to this environmental topic. 

  



INITIAL STUDY SCANNELL PROPERTIES INDUSTRIAL PROJECT 

 

PAGE 70  

 

XIII. NOISE 

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporated 

Less Than 
Significant 

Impact 

No 
Impact 

a) Generation of a substantial temporary or 
permanent increase in ambient noise levels in the 
vicinity of the project in excess of standards 
established in the local general plan or noise 
ordinance, or applicable standards of other 
agencies? 

 X   

b) Generation of excessive groundborne vibration or 
groundborne noise levels? 

  X  

c) For a project located within the vicinity of a 
private airstrip or an airport land use plan or, where 
such a plan has not been adopted, within two miles 
of a public airport or public use airport, would the 
project expose people residing or working in the 
project area to excessive noise levels? 

   X 

Fundamentals of Acoustics: Acoustics is the science of sound. Sound may be thought of as 
mechanical energy of a vibrating object transmitted by pressure waves through a medium to 
human (or animal) ears. If the pressure variations occur frequently enough (at least 20 times per 
second), then they can be heard and are called sound. The number of pressure variations per 
second is called the frequency of sound, and is expressed as cycles per second or Hertz (Hz). 

Noise is a subjective reaction to different types of sounds. Noise is typically defined as (airborne) 
sound that is loud, unpleasant, unexpected or undesired, and may therefore be classified as a 
more specific group of sounds. Perceptions of sound and noise are highly subjective from person 
to person.  

Measuring sound directly in terms of pressure would require a very large range of numbers. The 
decibel (dB) scale is used to facilitate graphical visualization of large ranges of numbers. The 
decibel scale uses the hearing threshold (20 micropascals), as a point of reference, defined as 0 
dB. Other sound pressures are then compared to this reference pressure, and the logarithm is 
taken to keep the numbers in a graphically practical range. The decibel scale allows a million-fold 
increase in pressure to be expressed as 120 dB, and changes in levels correspond closely to 
human perception of relative loudness. 

The perceived loudness of sounds is dependent upon many factors, including sound pressure 
level and frequency content. However, within the usual range of environmental noise levels, 
perception of loudness is relatively predictable, and can be approximated by A-weighted sound 
levels. There is a strong correlation between A-weighted sound levels (expressed as dBA) and the 
way the human ear perceives sound. For this reason, the A-weighted sound level has become the 
standard tool of environmental noise assessment. All noise levels reported in this section are in 
terms of A-weighted levels and are expressed in units of dBA, unless otherwise noted. 

The decibel scale is logarithmic, not linear. In other words, two sound power levels 10 dB apart 
differ in acoustic energy by a factor of 10. When the standard logarithmic decibel is A-weighted, 
an increase of 10 dBA is generally perceived as a doubling in loudness. For example, a 70 dBA 
sound is half as loud as an 80 dBA sound, and twice as loud as a 60 dBA sound.  
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Community noise is commonly described in terms of the ambient noise level, which is defined as 
the all-encompassing noise level associated with a given environment. A common statistical tool 
to measure the ambient noise level is the average, or equivalent, sound level (Leq), which 
corresponds to a steady-state A weighted sound level containing the same total energy as a time 
varying signal over a given time period (usually one hour). The Leq is the foundation of the 
composite noise descriptor, Ldn, and shows very good correlation with community response to 
noise.  

The day/night average level (Ldn) is based upon the average noise level over a 24-hour day, with 
a +10-decibel weighing applied to noise occurring during nighttime (10:00 p.m. to 7:00 a.m.) 
hours. The nighttime penalty is based upon the assumption that people react to nighttime noise 
exposures as though they were twice as loud as daytime exposures. Because Ldn represents a 24-
hour average, it tends to disguise short-term variations in the noise environment. CNEL is similar 
to Ldn, but includes a +5 dBA penalty for evening noise. Typically, CNEL and Ldn values are within 
0.5 dBA of each other and are often considered to be synonymous. Table NOISE-1 lists several 
examples of the noise levels associated with common situations. 

Table NOISE-1: Typical Noise Levels 

Common Outdoor Activities 
Noise Level 

(dBA) 
Common Indoor Activities 

 --110-- Rock Band 

Jet Fly-over at 300 m (1,000 ft) --100--  

Gas Lawn Mower at 1 m (3 ft) --90--  

Diesel Truck at 15 m (50 ft), 
at 80 km/hr (50 mph) 

--80-- 
Food Blender at 1 m (3 ft) 

Garbage Disposal at 1 m (3 ft) 

Noisy Urban Area, Daytime 
Gas Lawn Mower, 30 m (100 ft) 

--70-- Vacuum Cleaner at 3 m (10 ft) 

Commercial Area 
Heavy Traffic at 90 m (300 ft) 

--60-- Normal Speech at 1 m (3 ft) 

Quiet Urban Daytime --50-- Large Business Office 
Dishwasher in Next Room Quiet Urban Nighttime --40-- Theater, Large Conference Room 

(Background) Quiet Suburban Nighttime --30-- Library 

Quiet Rural Nighttime --20-- Bedroom at Night, Concert Hall 
(Background)  --10-- Broadcast/Recording Studio 

Lowest Threshold of Human Hearing --0-- Lowest Threshold of Human Hearing 

SOURCE: CALTRANS, TECHNICAL NOISE SUPPLEMENT, TRAFFIC NOISE ANALYSIS PROTOCOL. NOVEMBER 2009. 

Effects of Noise on People: The effects of noise on people can be placed in three categories: 

• Subjective effects of annoyance, nuisance, and dissatisfaction; 
• Interference with activities such as speech, sleep, and learning; and 
• Physiological effects such as hearing loss or sudden startling. 

Environmental noise typically produces effects in the first two categories. Workers in industrial 
plants can experience noise in the last category. There is no completely satisfactory way to 
measure the subjective effects of noise or the corresponding reactions of annoyance and 
dissatisfaction. A wide variation in individual thresholds of annoyance exists and different 
tolerances to noise tend to develop based on an individual’s past experiences with noise. 
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Thus, an important way of predicting a human reaction to a new noise environment is the way it 
compares to the existing environment to which one has adapted: the so-called ambient noise 
level. In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it.  

With regard to increases in A-weighted noise level, the following relationships occur: 

• Except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived; 

• Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference; 
• A change in level of at least 5 dBA is required before any noticeable change in human 

response would be expected; and 
• A 10 dBA change is subjectively heard as approximately a doubling in loudness, and can 

cause an adverse response. 

Stationary point sources of noise – including stationary mobile sources such as idling vehicles – 
attenuate (lessen) at a rate of approximately 6 dBA per doubling of distance from the source, 
depending on environmental conditions (i.e., atmospheric conditions and either vegetative or 
manufactured noise barriers, etc.). Widely distributed noises, such as a large industrial facility 
spread over many acres, or a street with moving vehicles, would typically attenuate at a lower 
rate.  

Responses to Checklist Questions 
Response a): The proposed Project has the potential to generate an increase in temporary 
ambient noise from project construction activities, and an increase in permanent ambient noise 
during project operation. 

Construction Noise: The proposed Project could result in temporary or periodic increases in 
ambient noise levels in the project vicinity above levels existing conditions. Table NOISE-2, 
below, provides a list of the types of equipment which may be associated with construction 
activities and the associated noise levels.  
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Table NOISE-2: Construction Equipment Noise 

Type of Equipment 

Predicted Noise Levels, Lmax dB 
Distances to Noise 

Contours, feet 
Noise 

Level at 
50’ 

Noise 
Level at 

100’ 

Noise 
Level at 

200’ 

Noise 
Level at 

400’  

70 dB Lmax 
contour 

65 dB Lmax 

contour 

Backhoe  78  72  66  60  126  223  

Compactor  83  77  71  65  223  397  

Compressor (air)  78  72  66  60  126  223  

Concrete Saw  90  84  78  72  500  889  

Dozer  82  76  70  64  199  354  

Dump Truck  76  70  64  58  100  177  

Excavator  81  75  69  63  177  315  

Generator  81  75  69  63  177  315  

Jackhammer  89  83  77  71  446  792  

Pneumatic Tools  85  79  73  67  281  500  

SOURCE: ROADWAY CONSTRUCTION NOISE MODEL USER’S GUIDE. FEDERAL HIGHWAY ADMINISTRATION. FHWA-HEP-05-054. 
JANUARY 2006. 

In order for noise impacts created by construction of the proposed Project to be considered 
potentially significant, the construction noise level would need to either increase noise levels by 
10 dB or more where the without project noise level is less than the 60-dB Ldn residential 
standard, or increase noise levels by 5 dB or more where the without project noise level is greater 
than the 60-dB Ldn residential standard. 

Activities involved in project construction would typically generate maximum noise levels 
ranging from 76 to 89 dB at a distance of 50 feet. Nevertheless, the proposed Project would be 
required to implement Mitigation Measure NOI-1, which requires the Project applicant to follow 
strict noise attenuation requirements. Specifically, Mitigation Measure NOI-1 requires the 
contractor to implement various sound control measures, including limitation of construction 
hours, and using noise attenuation devices on heavy equipment.  

Ultimately, construction related noise is temporary and with implementation of Mitigation 
Measure NOI-1, impacts from construction noise are considered less than significant. 

Operational Noise: Generally, a project may have a significant effect on the environment if it will 
substantially increase the ambient noise levels for adjoining areas or expose people to severe 
noise levels. In practice, more specific professional standards have been developed. These 
standards state that a noise impact may be considered significant if it would generate noise that 
would conflict with local planning criteria or ordinances, or substantially increase noise levels at 
noise-sensitive land uses.  

The proposed Project would not directly generate increased noise beyond typical noise levels 
found at self-storage projects of the kind developed by the proposed Project. The proposed 
Project would generate noise from the generation of new passenger  and truck vehicle trips.  

However, in order for noise impacts created by roadway noise to be considered potentially 
significant, noise generated by the proposed Project would need to either increase noise levels 
by 10 dB or more, where the noise level without the proposed Project is less than the 60-dB Ldn 
residential standard, or increase noise levels by 5 dB or more where the noise level without the 
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proposed Project is greater than the 60-dB Ldn residential standard. Given the substantial 
distance from the Project site to the nearest sensitive receptors, this is not anticipated to occur. 

Therefore, operation traffic noise associated with the proposed Project would result in a less 
than significant impact generated from project-related traffic noise. 

Conclusion 

The proposed Project is not anticipated to generate a substantial temporary or permanent 
increase in ambient noise levels in the vicinity of the Project site in excess of the applicable 
standards. Nevertheless, the proposed Project would be required to implement the following 
mitigation measures, which would provide for additional construction-related noise attenuation 
requirements. With implementation of Mitigation Measure NOI-1 and NOI-2, this is a less than 
significant impact. 

Mitigation Measure(s) 
Mitigation Measure NOI-1: During project construction activities, the applicant shall require its 
construction contractors to adhere to the following noise attenuation requirements:  

• Construction activities shall be limited to the hours between 7 a.m. to 8 p.m. daily. The City 

of Lathrop Director of Public Works shall have the discretion to permit construction 

activities to occur outside of allowable hours if compelling circumstances warrant such an 

exception (e.g., weather conditions necessary to pour concrete). 

• All construction equipment shall use noise-reduction features (e.g., mufflers and engine 

shrouds) that are no less effective than those originally installed by the manufacturer. If no 

noise-reduction features were installed by the manufacturer, then the contractor shall 

require that at least a muffler be installed on the equipment. 

• Construction staging and heavy equipment maintenance activities shall be performed on 

the northernmost part of the Project site (along Atherton Road) to create the greatest 

separation from the nearest residence, unless safety or technical factors take precedence 

(e.g., an equipment breakdown). Alternatively, staging and maintenance could be 

performed on adjacent vacant parcels so long as the separation to the nearest residence is 

greater than what could be achieved on the Project site. 

Response b): Vibration is like noise in that it involves a source, a transmission path, and a 
receiver. While vibration is related to noise, it differs in that in that noise is generally considered 
to be pressure waves transmitted through air, whereas vibration usually consists of the excitation 
of a structure or surface. As with noise, vibration consists of an amplitude and frequency. A 
person’s perception to the vibration will depend on their individual sensitivity to vibration, as 
well as the amplitude and frequency of the source and the response of the system which is 
vibrating. 

Vibration can be measured in terms of acceleration, velocity, or displacement. A common practice 
is to monitor vibration measures in terms of peak particle velocities in inches per second. 
Standards pertaining to perception as well as damage to structures have been developed for 
vibration levels defined in terms of peak particle velocities. 

Human and structural response to different vibration levels is influenced by several factors, 
including ground type, distance between source and receptor, duration, and the number of 
perceived vibration events. Table NOISE-3 indicates that the threshold for damage to structures 
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ranges from 0.2 to 0.6 peak particle velocity in inches per second (in/sec p.p.v). One-half this 
minimum threshold or 0.1 in/sec p.p.v. is considered a safe criterion that would protect against 
architectural or structural damage. The general threshold at which human annoyance could 
occur is noted as 0.1 in/sec p.p.v. 

The primary vibration-generating activities associated with the proposed Project would occur 
during construction when activities such as grading, utilities placement, and roadway 
construction occur. Sensitive receptors which could be impacted by construction related 
vibrations, especially vibratory compactors/rollers, are located adjacent to the Project site. 
However, there is an existing sound wall that surrounds the Project site along its western and 
southern boundary, thereby blocking a large amount of noise and vibration on the nearby 
residences that would occur during construction activities. Moreover, construction activities 
would be temporary in nature and would likely occur during normal daytime working hours. 

Construction vibration impacts include human annoyance and building structural damage. 
Human annoyance occurs when construction vibration rises significantly above the threshold of 
perception. Building damage can take the form of cosmetic or structural. Table NOISE-4 shows 
the typical vibration levels produced by construction equipment. 

Table NOISE-3: Effects of Vibration on People and Buildings 

Peak Particle Velocity 
Human Reaction Effect on Buildings 

mm/sec. in./sec. 

0.15-0.30 0.006-0.019 
Threshold of perception; 
possibility of intrusion 

Vibrations unlikely to cause damage of any type 

2.0 0.08 
Vibrations readily 
perceptible 

Recommended upper level of the vibration to 
which ruins and ancient monuments should be 
subjected 

2.5 0.10 
Level at which continuous 
vibrations begin to annoy 
people 

Virtually no risk of “architectural” damage to 
normal buildings 

5.0 0.20 

Vibrations annoying to 
people in buildings (this 
agrees with the levels 
established for people 
standing on bridges and 
subjected to relative short 
periods of vibrations) 

Threshold at which there is a risk of 
“architectural” damage to normal dwelling - 
houses with plastered walls and ceilings. 
Special types of finish such as lining of walls, 
flexible ceiling treatment, etc., would minimize 
“architectural” damage 

10-15 0.4-0.6 

Vibrations considered 
unpleasant by people 
subjected to continuous 
vibrations and unacceptable 
to some people walking on 
bridges 

Vibrations at a greater level than normally 
expected from traffic, but would cause 
“architectural” damage and possibly minor 
structural damage. 

SOURCE: CALTRANS. TRANSPORTATION RELATED EARTHBORN VIBRATIONS. TAV-02-01-R9601 FEBRUARY 20, 2002. 



INITIAL STUDY SCANNELL PROPERTIES INDUSTRIAL PROJECT 

 

PAGE 76  

 

Table NOISE-4: Vibration Levels for Varying Construction Equipment 

Type of Equipment 
Peak Particle Velocity @ 25 feet 

(inches/second) 
Peak Particle Velocity @ 100 feet 

(inches/second) 

Large Bulldozer 0.089 0.011 

Loaded Trucks 0.076 0.010 

Small Bulldozer 0.003 0.000 

Auger/drill Rigs 0.089 0.011 

Jackhammer 0.035 0.004 

Vibratory Hammer 0.070 0.009 

Vibratory Compactor/roller 0.210 0.026 

SOURCE: FEDERAL TRANSIT ADMINISTRATION, TRANSIT NOISE AND VIBRATION IMPACT ASSESSMENT GUIDELINES, MAY 

2006 

The Tables NOISE-3 and NOISE-4 data indicate that construction vibration levels anticipated for 
the proposed Project are less than the 0.25 in/sec p.p.v. threshold of damage to buildings but 
more than the 0.1 in/sec threshold of annoyance criteria at distances over 25 feet (specifically 
for vibratory compactors/rollers). However, there is an existing sound wall that surrounds the 
Project site along its western and southern boundary, thereby blocking a large amount of noise 
and vibration on the nearby residences that would occur during construction activities. 
Therefore, construction vibrations are not predicted to cause damage to existing buildings or 
cause annoyance to sensitive receptors.  

Separately, operational levels of vibration are expected to be minimal, as the on-site operations 
and on- and off-site use of vehicles generated by the proposed Project are not known to be major 
sources of vibration. Any vibration generated by these sources on sensitive receptors would be 
far less than those generated by project construction activities nearby sensitive receptors during 
project construction. Therefore, operational vibrations are not predicted to cause damage to 
existing buildings or cause annoyance to sensitive receptors. 

Therefore, implementation of the proposed Project would have a less than significant impact 
relative to this environmental topic. 

Response c): The Project site is not located within the vicinity of an airport land use plan or, 
where such a plan has not been adopted, within two miles of a public airport or public use airport. 
The closest airport or airstrip is the Stockton Metropolitan Airport, located approximately 7 miles 
north of the Project site. Because of distance, the Project site is not adversely impacted by aviation 
noise. The proposed Project would, therefore, not expose people residing or working in the 
vicinity of the Project site to excessive noise levels associated with such airport facilities. The 
Project site is not located within the vicinity of a private airstrip. Implementation of the proposed 
Project would have no impact relative to this topic.  
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XIV. POPULATION AND HOUSING 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Induce substantial unplanned population growth 
in an area, either directly (for example, by proposing 
new homes and businesses) or indirectly (for 
example, through extension of roads or other 
infrastructure)? 

   X 

b) Displace substantial numbers of existing people 
or housing, necessitating the construction of 
replacement housing elsewhere? 

   X 

Responses to Checklist Questions 
Response a): The proposed Project is a warehouse project that is surrounded by light industrial, 
commercial, residential, and agricultural uses. The project would develop 191,160± square feet 
(SF) of industrial warehouse uses, with adequate parking, loading areas, and a stormwater 
retention/infiltration basin. The installation of new infrastructure would be limited to the 
internal project site. The sizing of the infrastructure would be specific to the size of the proposed 
project building and the number and type of vehicles that would travel to and from the project 
site. Implementation of the proposed project would not induce substantial population growth in 
an area, either directly or indirectly. Although the proposed project would create new jobs, which 
could create some population growth, it is anticipated that such new jobs would be for the 
existing labor force within Lathrop and the surrounding communities. Therefore, 
implementation of the proposed project would have no impact relative to this topic. 

Response b): The project site is currently vacant and does not contain housing. The proposed 
project would not displace housing or people. Implementation of the proposed project would 
have no impact relative to this topic. 
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XV. PUBLIC SERVICES 

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Would the project result in substantial adverse physical impacts associated with the provision of new or 
physically altered governmental facilities, need for new or physically altered governmental facilities, the 
construction of which could cause significant environmental impacts, in order to maintain acceptable service 
ratios, response times or other performance objectives for any of the public services: 

Fire protection?  X   

Police protection?   X  

Schools?   X  

Parks?   X  

Other public facilities?    X 

Responses to Checklist Questions 

Response a):  

Fire Protection 

The Project site is currently under the jurisdiction of the Lathrop-Manteca Fire Protection 
District. The Lathrop-Manteca Fire Protection District provides fire protection services for all 
lands within the City of Lathrop. The Fire Protection District receives about 1,000 calls per year. 
The Fire District responds, not only to fires of all types, but also medical emergencies, traffic 
accidents, and river rescues. The Fire District is an active member of the San Joaquin County 
Hazardous Materials Response Team. The Fire District is also part of the Urban Search and 
Rescue Team. The closest fire station to the Project site is the station located at 800 J. Street, in 
Lathrop.  

Fire protection services would be required to serve the proposed project. The City of Lathrop 
General Plan Safety Policy 1 requires that “Ultimate expansion of the City’s fire service is to 
include additional stations affording response within a maximum of 3-4 minutes to all parts of 
the urban area.”  

The City’s Public Safety Element requires the expansion of fire service to meet identified response 
times. The City of Lathrop has a number of General Plan policies which assist in the establishment 
of fire protection. Safety Policy 1 establishes the fire response times and the potential need for 
additional fire stations. Safety Policy 2 establishes the fire flow standard. The proposed project 
will be required to meet this standard. This will include review of all plans by the respective fire 
districts.  

Fire sprinklers are required by the California Fire Code and will be incorporated into the 
proposed project. Additionally, the project site includes a total ten fire hydrants to serve all three 
buildings as required by current city standards. For Parcel 1 (Building 1), two will be located 
along Lathrop Road and one in the rear of the property.  For Parcel 2 (Building 2), two will be 
located along the northern portion of the property and one in the rear of the property.  For Parcel 
3 (Building 3), one will be located in the northern portion of the property and two will be located 
in the rear of the property.  
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Impact fees from new development are collected based upon projected impacts from each 
development. The adequacy of impact fees is reviewed on an annual basis to ensure that the fee 
is commensurate with the service. Payment of applicable impact fees by new development, and 
ongoing revenues that would come from property taxes, sales taxes, and other revenues 
generated by the proposed Project, would fund capital and labor costs associated with fire 
protection services. Payment of such fees is adequate to ensure that the proposed Project would 
not result in any CEQA impacts related to this topic, including the potential for the proposed 
Project to cause substantial adverse physical impact associated with the provision of new or 
physically alternated governmental services, need for new or physically altered governmental 
facilities, the construction of which could cause significant environmental impacts. Therefore, 
with implementation of Mitigation Measure PSU-1, the impact of the proposed Project on the 
need for additional fire services facilities is less than significant. 

Mitigation Measure(s) 
Mitigation Measure PSU-1: Prior to issuance of building permits for any project uses, the Project 
applicant shall provide the City of Lathrop with all applicable fire protection development fees in 
accordance with the latest adopted fee schedule. 

Police Protection 

Police protection services would be provided by the City of Lathrop Police Services (LPS), which 
contracts with the San Joaquin County Sheriff’s Department for police protection services. LPS 
acts as a division of the Sheriff’s Department, with those deputies assigned to the City only 
working in the City limits and receiving specialized training reflective of the needs of an 
incorporated city. LPS is currently located at 7000 Michael Canlis Boulevard French Camp, CA 
95231 and will be transitioning to the new police station currently under construction located at 
940 River Islands Parkway in the spring of 2020. Lathrop Police Services is staffed 24 hours a day 
in a series of 3 patrol shifts with a minimum of 2 patrol officers per shift. Minimum staffing levels 
are set at 6 officers per day. Lathrop Police Services has 26 sworn officers, including 1 captain 
serving as police chief, 1 lieutenant, 3 sergeants, 1 detective, 20 deputy sheriffs and 3 civilian 
staff. If needed, additional assistance can be summoned under a mutual aid agreement with 
surrounding cities and the County. Existing police staffing levels in the City are approximately 
1.31 per 1,000 residents. The current city-wide priority 1 average response time is 4 minutes. 
Priority 1 calls are where a threat is posed to life or a crime of violence. 

Existing police staffing levels in the City are approximately 1.31 per 1,000 residents; therefore, 
the current staffing level does not meet the City’s adopted police LOS ratio. In order to meet the 
City’s adopted level of service, approximately four additional sworn officers would need to be 
added. There would continue to be a deficit of 4 sworn officers regardless of the proposed project. 
This deficit is not a direct or indirect impact of the proposed project, nor does it result in a 
physical environmental impact. Rather, police protection service is evaluated and addressed 
annually on a city-wide level by the Lathrop City Council and Lathrop Police Department. The 
City Council adopts an annual budget allocating resources to police protection services, which 
effectively establishes the service ratio for that particular year. The annual budget is based on 
community needs and available resources as determined by the City Council and the Police 
Department. 

The City plans to contract for additional officers to attain a 1.5 officer-per-1,000-residents ratio, 
as directed by the City Council. It is anticipated that a total of 30 sworn officers would meet this 
standard, requiring four additional officers to meet the current population estimate. 
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Impact fees from new development are collected based upon projected impacts from each 
applicable development. The adequacy of impact fees is reviewed on an annual basis to ensure 
that the fee is commensurate with the service. Payment of the applicable impact fees by the 
Project applicant, and ongoing revenues that would come from property taxes, sales taxes, and 
other revenues generated by the proposed Project, would fund capital and labor costs associated 
with police services. Payment of such fees is adequate to ensure that the proposed Project would 
not result in any CEQA impacts related to this topic, including the potential for the proposed 
Project to cause substantial adverse physical impact associated with the provision of new or 
physically alternated governmental services, need for new or physically altered governmental 
facilities, the construction of which could cause significant environmental impacts. 

Based on the current adequacy of existing response times and the ability of the Lathrop Police 
Department to serve the Project, it is anticipated that the existing police department facilities are 
sufficient to serve the proposed Project. Consequently, any impacts would be less than 
significant.  

Schools 

The proposed Project does not include any residential units, and therefore would not directly 
increase the student population in the area.  

The provisions of State law are considered full and complete mitigation for the purposes of 
analysis under CEQA for school construction needed to serve new development. In fact, State law 
expressly precludes the City from reaching a conclusion under CEQA that payment of the Leroy 
F. Greene School Facilities Act school impact fees would not completely mitigate new 
development impacts on school facilities. Consequently, the City of Lathrop is without the legal 
authority under CEQA to impose any fee, condition, or other exaction on the proposed Project for 
the funding of new school construction other than the fees allowed by the Leroy F. Greene School 
Facilities Act. Additionally, local agencies are prohibited from using the inadequacy of school 
facilities as a basis for denying or conditioning approvals. Because the proposed Project would 
pay fees as required by The Leroy F. Greene School Facilities Act, this impact would be less than 
significant. 
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Parks 

CEQA requires that the proposed Project is analyzed to determine whether any substantial 
adverse impacts would be associated with any new or physically altered governmental facilities 
that may be required to serve the proposed Project (in this case, for park and recreation 
facilities). The proposed Project directly increases the number of persons in the area as a result 
of an increase in employment potential. The proposed Project does not include any residential 
units.  

The proposed Project does not include the construction of residential uses, does not directly 
increase the need for additional parks. Implementation of the proposed Project would have a no 
impact relative to this topic. 

Other Public Facilities 

The proposed Project would not result in a need for other public facilities that are not addressed 
above, or in Section XVIII, Utilities and Service Systems. Implementation of the proposed Project 
would have no impact relative to this issue.  
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XVI. RECREATION 

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Would the project increase the use of existing 
neighborhood and regional parks or other 
recreational facilities such that substantial physical 
deterioration of the facility would occur or be 
accelerated? 

  X  

b) Does the project include recreational facilities or 
require the construction or expansion of 
recreational facilities which might have an adverse 
physical effect on the environment? 

   X 

Responses to Checklist Questions  
Responses a): The proposed project is a warehouse project that is surrounded by light industrial, 
commercial, residential, and agricultural uses.  However, as identified under Impact XV. Public 
Services, the proposed project does not include the construction of residential uses, and therefore 
does not generate additional direct demand on park services. Thus, the potential impact would 
be reduced to a less than significant level. 

Responses b): The proposed project does not include the construction of recreational facilities 
or require the construction or expansion of recreational facilities which might have an adverse 
physical effect on the environment. Implementation of the proposed project would have no 
impact relative to this topic. 
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 XVII. TRANSPORTATION  

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Conflict with a program plan, ordinance, or policy 
addressing the circulation system, including transit, 
roadway, bicycle, and pedestrian facilities? 

  X  

b) Would the project conflict or be inconsistent with 
CEQA Guidelines Section 15064.3, subdivision (b)? 

  X  

c) Substantially increase hazards due to a geometric 
design feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm 
equipment)? 

  X  

d) Result in inadequate emergency access?   X  

Background  

The VMT Analysis (August 2021) and a Transportation Analysis (September 2021) was prepared 
by Fehr & Peers for the proposed Project. The following discussion relies on the information 
contained within these reports (see Appendix F). 

Applicable Policies and Significance Criteria 

Senate Bill 743 

SB 743, which became effective statewide in July 2020, resulted in several statewide changes to 
the evaluation of transportation and traffic impacts under CEQA. It directed the California Office 
of Planning and Research (OPR) to amend the CEQA Guidelines to establish new metrics for 
determining the significance of transportation impacts of projects within transit priority areas 
(TPAs) and allowed OPR to extend use of the new metrics beyond TPAs. The California Natural 
Resources Agency certified and adopted the amended CEQA Guidelines in December 2018. In the 
amended CEQA Guidelines, OPR selected VMT as the preferred transportation impact metric. The 
amended CEQA Guidelines state that “generally, VMT is the most appropriate measure of 
transportation impacts”.   

SB 743 added section 21099 to the Public Resources Code, which states that automobile delay, as 
described by LOS or similar measures of vehicular capacity or traffic congestion, shall not be 
considered a significant impact on the environment upon certification of the CEQA Guidelines by 
the Natural Resources Agency.  

To aid in SB 743 implementation, in December 2018, OPR released its Technical Advisory on 
Evaluating Transportation Impacts in CEQA (Technical Advisory). The Technical Advisory 
provides advice and recommendations to CEQA lead agencies on how to implement the SB 743 
changes. This includes technical recommendations regarding the assessment of VMT, thresholds 
of significance, VMT mitigation measures, and screening thresholds for certain land use projects. 
Lead agencies may consider and use these recommendations at their discretion and with the 
provision of substantial evidence to support alternative approaches. 
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City of Lathrop Summary for SB 743 Implementation 

On September 14, 2020, the City of Lathrop adopted thresholds of significance and screening 
criteria for the purpose of analyzing transportation impacts under CEQA related to vehicle miles 
traveled consistent with SB 743 and OPR’s Technical Advisory. Attachment 2 (Summary for SB 743 
Implementation) of the resolution summarizes metrics, screening criteria, methodology, 
thresholds of significance, and mitigation options, which were used to evaluate VMT for the 
proposed project.  

Metrics and Thresholds 

The Summary for SB 743 Implementation identifies two primary metrics for measuring VMT – 
project-generated VMT and project’s effect on VMT. Project-generated VMT measures the 
amount of VMT generated by the project, while the project’s effect on VMT compares all VMT on 
roadways within the model with and without the project to evaluate if the project would result 
in an overall increase in VMT model-wide. 

For the proposed project, home-based work VMT per industrial employee is the efficiency metric 
used to evaluate project-generated VMT.  

OPR’s Technical Advisory and the City of Lathrop Summary for SB 743 Implementation do not 
specifically identify thresholds for industrial development projects. Therefore, this analysis 
assumes the proposed project would result in a significant impact if:  

• The proposed project would generate home-based work VMT per industrial employee 

that is greater than the existing or cumulative citywide average home-based work VMT 

for industrial developments per industrial employee.  

The above thresholds recognizes that industrial uses are typically preferred to be placed in 
locations that are less dense, which preserves land in more dense areas for high density 
residential and commercial/office uses. Industrial land uses are often land intensive; therefore, 
placing industrial land uses in less urban areas characterized by having higher VMT per employee 
allows land in efficient VMT areas to be more effectively utilized and can help achieve an overall 
reduction in VMT. Therefore, so long as the project does not exceed the citywide average home-
based work VMT for industrial development per industrial employee, it can be concluded that 
the project is consistent with achieving an overall reduction in regional VMT.  

Methodology 

The Summary for SB 743 Implementation indicates potential impacts could be assessed based on 
both efficiency metrics and/or the project’s effect on VMT. This analysis uses the efficiency metric 
previously described to determine if the project would result in a significant impact.  

The City of Lathrop Travel Demand Model (TDM), which is a modified version of the San Joaquin 
Council of Governments TDM, was used to evaluate project-generated VMT as the model was 
recently updated to include detailed land use and transportation inputs in the Cities of Lathrop, 
Manteca, and Ripon. Consistent with guidance contained in the Technical Advisory, VMT reported 
by the model has been adjusted to account for trips (and VMT) that extend beyond the model 
boundaries (e.g., commute to the Bay Area). Both the Base Year (2020) and Cumulative Year 
(2040) versions of the model were used to evaluate project-generated VMT for the proposed 
project under existing and cumulative conditions.  

First, the Base Year (2020) TDM was used to calculate the existing (baseline) citywide average 
home-based work VMT of 38.9 miles per industrial employee for industrial developments in the 



SCANNELL PROPERTIES INDUSTRIAL PROJECT INITIAL STUDY 

 

 PAGE 85 

 

City.  The Base Year TDM was then updated to include the proposed industrial development 
project and used to estimate the proposed project’s home-based work VMT per industrial 
employee.  

Second, the Cumulative Year (2040) TDM was used to calculate the cumulative citywide average 
home-based work VMT of 39.0 miles per industrial employee for industrial developments in the 
City. The Cumulative Year TDM was then updated to include the proposed industrial 
development project and used to estimate the proposed project’s home-based work VMT per 
industrial employee. 

Additionally, because the proposed project includes a General Plan Amendment and Rezone from 
Service Commercial to Industrial, trip generation rates published in the Trip Generation Manual 
10th Edition Supplement (Institute of Transportation Engineers, 2020) are used to discuss how the 
General Plan Amendment and Rezone may result in an overall increase or decrease in daily trips 
generated by the property, which can qualitatively be used to describe if the project could result 
in an increase or decrease in VMT due to the land use designation change. 

Responses to Checklist Questions  
Responses a-b):  

Project -Generated VMT 

To evaluate project-generated VMT, the proposed project was added to the Base Year (2020) and 
Cumulative Year (2040) TDMs to determine the proposed project’s home-based work VMT per 
industrial employee. Table TR-1 displays the existing and cumulative citywide average home-
based work VMT for industrial developments per industrial employee, and the proposed project’s 
home-based work VMT per industrial employee under existing and cumulative conditions. 

Table TR-1 – VMT Analysis - Project-Generated VMT 

Scenario Home-Based Work VMT per Industrial Employee 

Existing – Citywide Average 38.9 

Existing - Proposed Project 37.2 

Cumulative – Citywide Average 39.0 

Cumulative - Proposed Project 36.8 

Notes: The City of Lathrop Base Year (2020) TDM was used to estimate Existing Citywide Average VMT and 

Existing Proposed Project VMT. The Cumulative Year (2040) TDM was used to estimate Cumulative Citywide 

Average VMT and Cumulative Proposed Project VMT.  

Source: Fehr & Peers, 2021.  

As displayed in Table TR-1, the proposed project is anticipated to generate 37.2 home-based 
work VMT per industrial employee under existing conditions and 36.8 under cumulative 
conditions, which is less than the citywide average home-based work VMT for industrial 
developments per industrial employee under existing and cumulative conditions.  

Because the proposed project would not exceed the existing or cumulative citywide average 
home-based work VMT for industrial developments per industrial employee, the proposed 
project-generated VMT would not result in a significant transportation impact.  
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Project Trip Generation 

Project trips were estimated by Fehr & Peers using trip rates published in the Institute of 
Transportation Engineers (ITE) Trip Generation Manual 10th Edition Supplement (2020). The 10th 
Edition Supplement provides trip rates for multiple industrial land uses. Because a specific tenant 
has not yet been identified, a blended trip rate based on the potential land uses was used to 
calculated daily, AM and PM peak hour trips. The following ITE land use categories are applicable 
to the proposed project and were used to develop the blended rate.  

• Industrial Park (ITE 130) – An industrial park contains a number of industrial or related 

facilities and is characterized by a mix of manufacturing, service, and warehouse 

facilities with a wide variation in the proportion of each type of use from one location to 

another.  

• Warehousing (ITE 150) – A warehouse is primarily devoted to the storage of materials, 

but it may also include office and maintenance areas.  

• High-Cube Transload and Short-Term Storage Warehouse (ITE 154) – A high-cube 

warehouse is a building that typically has at least 200,000 gross square feet of floor 

area, has a ceiling height of 24 feet or more, and is used primarily for the storage and/or 

consolidation of manufactured goods prior to their distribution to retail locations or 

other warehouses. Transload facilities have a primary function of consolidation and 

distribution of pallet loads for manufacturers, wholesalers, or retailers. Short-term 

facilities are high-efficiency distribution facilities used for movement of large volumes 

of freight with only short-term storage of products.  

• High-Cube Fulfillment Center Warehouse (ITE 155) – A high-cube fulfillment center is 

similar to a high-cube transload or short-term storage warehouse but is different in that 

it is typically used for a significant storage function and direct distribution of 

ecommerce product to end users. These facilities typically handle smaller packages and 

quantities than other types of high-cube warehouses.  

In addition to total vehicle trips, the 10th Edition Supplement provides heavy vehicle trip rates. 
Similar to the total vehicle trip generation, a blended trip generation rate for heavy vehicles was 
used. Table TR-2 displays the trip generation for the Proposed Project.  

Table TR-1 – VMT Analysis - Project-Generated VMT 

Land Use 
Quantity 

(ksf) 
Trip Type Daily 

AM Peak PM Peak 

In Out Total In Out Total 

Industrial/Warehouse 

(ITE 130, 150, 154, 155) 
191.2 

Passenger 

Vehicle 
320 27 5 32 10 26 36 

Heavy Vehicle 78 3 3 6 2 2 4 

Total 398 30 8 38 12 28 40 

Source: Fehr & Peers, 2021 
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Trip Generation Comparison 

Trip generation rates published in the Trip Generation Manual 10th Edition Supplement (Institute 
of Transportation Engineers, 2020) were used to calculate the daily trip generation of the existing 
Service Commercial and proposed General Industrial land use designations. It is important to 
note that warehousing is a permitted use under the Service Commercial designation. However, a 
specific tenant has not been identified for the proposed project and therefore, the developer is 
requesting the General Plan Amendment and Rezone to provide flexibility in the event a light 
industrial or manufacturing type tenant are interested in occupying one or more of the buildings.  

Table TR-2 displays the daily trip generation rates per thousand square feet of space for various 
land uses that could be developed on the site under each General Plan land use designation. 

Table TR-2 – Trip Generation Comparison 

General Plan Land 

Use Designation 
ITE Code ITE Category Daily Trip Rate per KSF 

Service Commercial 

820 Shopping Center 37.75 

934 Drive Through Restaurant 470.95 

943 
Auto Parts and Service 

Center 
16.28 

840 Auto Sales (New) 27.84 

710 Office 9.74 

150 Warehousing 1.74 

General Industrial 

110 General Light Industrial 4.96 

130 Industrial Park 3.37 

140 Manufacturing 3.93 

151 Mini Storage 1.51 

Notes: Trip rates identified are published in Trip Generation Manual 10th Edition Supplement (Institute of 

Transportation Engineers, 2020). 

Source: Fehr & Peers, 2021 

As displayed in Table TR-2, uses permitted under the General Industrial land use designation 
typically generate fewer daily trips per thousand square feet of building space than uses 
permitted under the Service Commercial land use designation. Therefore, it can qualitatively be 
concluded that the General Plan Amendment and rezone required as part of the Project would 
result in fewer vehicle trips being generated by the property. Therefore, the proposed project 
would result in a less than significant impact relative to this topic. 

Responses c), d): No site circulation or access issues have been identified that would cause a 
traffic safety problem/hazard or any unusual traffic congestion or delay. The volumes on the 
internal roadways and drive aisles would be relatively low such that no significant conflicts 
would be expected with through traffic on the nearby roadways, including along Lathrop Road.  

According to the Project Applicant, the Project would include two vehicular access points for cars, 
trucks, and emergency vehicles, as follows: 

• Access Point #1 (Lathrop Road): the access point is located at the northwest corner of the 
Project site connecting to Lathrop Road. With the access point being on the west side of 
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the property it maximizes the spacing between the other existing driveways and 
intersections along Lathrop Road. The access point will allow right-in/right turn 
movements only since left turn movements are prohibited by the existing raised center 
median in Lathrop Road. Lathrop Road consists of two travel lanes plus a shoulder. 
Vehicles entering the Project site at this access point from Lathrop Road can utilize the 
right lane while other vehicles can continue through in the left lane consistent with how 
access works for the existing development to the west. 

• Access Point #2 (D Street): the access point is located near the northeast corner of the 
Project site connecting to Street D. With the access point being at the south end of Street 
D it maximizes the distance from Lathrop Road therefore allowing the maximum amount 
of queuing possible if/when needed. The access point connects the Project to the existing 
D Street/Lathrop Road intersection which allows turn movements in all directions 
including an existing westbound turn pocket that vehicles entering the Project site may 
utilize. 

All emergency vehicles arriving to and from the proposed Project would be able to enter via 
Lathrop Road and Access Point #2 (D Street). All accesses would be designed to City standards 
that accommodate turning requirements for fire trucks. These multiple entry/exit points provide 
flexibility for emergency vehicles to access or evacuate from multiple directions during an 
emergency. The access points would be designed for vehicle and pedestrian safety based on City 
standards taking into account the swept path of the vehicles, sidewalks with curb ramps, site 
distance, and any other relevant City standards. 

At the proposed Project entrances, there are no safety, capacity, or sight distance issues. The 
Project would not substantially increase hazards due to a geometric design or incompatible uses, 
or result in inadequate emergency access. Therefore, the proposed Project would have a less 
than significant impact related to this topic.
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XVIII. TRIBAL CULTURAL RESOURCES 

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Would the project cause a substantial adverse change in the significance of a tribal cultural resource, defined in 
Public Resources Code Section 21074 as either a site, feature, place, cultural landscape that is geographically defined 
in terms of the size and scope of the landscape, sacred place, or object with cultural value to a California Native 
American tribe, and that is: 

i) Listed or eligible for listing in the California 
Register of Historical Resources, or in a local 
register of historical resources as defined in 
Public Resources Code Section 5020.1(k)? 

 X   

ii) A resource determined by the lead agency, in 
its discretion and supported by substantial 
evidence, to be significant pursuant to criteria 
set forth in subdivision (c) of Public Resources 
Code Section 5024.1? In applying the criteria set 
forth in subdivision (c) of Public Resources 
Code Section 5024.1, the lead agency shall 
consider the significance of the resources to a 
California Native American tribe. 

 X   

Responses to Checklist Questions  
Responses a), b): AB 52 Tribal Consultation is a requirement by which public agencies are 
required to consult with California Native American tribes that are traditionally and culturally 
affiliated with the geographic area of a proposed Project that is subject to CEQA, if the tribes 
request formal notification and subsequently consultation.  

In order to participate in AB 52 tribal consultation, a tribe must specifically request, in writing, 
to be notified by lead agencies through formal notification of proposed Projects in the geographic 
area with which the tribe is traditionally and culturally affiliated. The City of Lathrop has sent 
letters to each of the tribes that had previously requested notification. 

Additionally, SB 18 requires local governments to consult with tribes prior to making certain 
planning decisions and to provide notice to tribes at certain key points in the planning process. 
These consultation and notice requirements apply to adoption and amendment of both general 
plans (defined in Government Code §65300 et seq.) and specific plans (defined in Government 
Code §65450 et seq.). 

The City of Lathrop mailed AB52 letters out on March 11, 2021 to Northern Valley Yokuts tribe, 
Buena Vista Rancheria and California Valley Miwok Tribe. The referral comment period ended on 
April 10, 2021 and the City did not receive any response/requests for consultation. In addition, 
the City mailed out SB18 letters on March 11, 2021 and March 17, 2021 to the Northern Valley 
Yokuts tribe (two contacts – Katherine Perez and Timothy Perez), Buena Vista Rancheria, 
California Valley Miwok, The Confederated Villages of Lisjan, and Tule River Indian Tribe.  The 
90-day consultation period ended on June 15, 2021. 

No Tribal Cultural Resources (TCRs) have been documented in the Project site. Nevertheless, the 
Project site is located in a region where significant cultural resources have been recorded and 
there remains a potential that undocumented archaeological resources that may meet the TCR 
definition could be unearthed or otherwise discovered during ground-disturbing and 
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construction activities. Examples of significant archaeological discoveries that may meet the TCR 
definition would include villages and cemeteries. Due to the possible presence of undocumented 
TCRs within the Project site, construction-related impacts on tribal cultural resources would be 
potentially significant. With implementation of the following mitigation measure, the proposed 
Project would have a less than significant impact related to tribal cultural resources. 

Mitigation Measures 

Implement Mitigation Measures CUL-1, and CUL-2 
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XIX. UTILITIES AND SERVICE SYSTEMS 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Require or result in the relocation or construction 
of new or expanded water, wastewater or storm 
water drainage, electric power, natural gas, or 
telecommunications facilities, the construction or 
relocation of which could cause significant 
environmental effects? 

  X  

b) Have sufficient water supplies available to serve 
the project and reasonably foreseeable future 
development during normal, dry and multiple dry 
years? 

  X  

c) Result in a determination by the wastewater 
treatment provider which serves or may serve the 
project that it has adequate capacity to serve the 
projects projected demand in addition to the 
providers existing commitments? 

  X  

d) Generate solid waste in excess of State or local 
standards, or in excess of the capacity of local 
infrastructure, or otherwise impair the attainment 
of solid waste reduction goals? 

  X  

e) Comply with federal, state, and local management 
and reduction statutes and regulations related to 
solid waste? 

  X  

Responses to Checklist Questions 
Responses a)-c):  

Water 

It is anticipated that water supply for the proposed Project would be local groundwater and 
treated surface water from SSJID’s SCWSP. Water distribution will be by an underground 
distribution system to be installed as per the City of Lathrop standards and specifications. The 
applicant for the proposed Project will provide their proportionate share of required funding to 
the City for the acquisition and delivery of treated potable water supplies to the proposed Project 
site through connection fees.  

The City of Lathrop currently provides domestic water to its customers via a network of wells 
and transmission lines which draw groundwater and distribute throughout the City. The 
proposed project would be served by the City’s existing water treatment facilities and would not 
require the construction of new water treatment facilities or expansion of existing water 
treatment facilities for potable water. The proposed project would require the construction of 
new potable water conveyance lines. Water service for the proposed annexation area would be 
connected to the existing water main on Lathrop Road.  
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The City’s 2020 Urban Water Management Plan (UWMP) indicates that there are adequate water 
supplies to support existing demand in the City in addition to the proposed Project under average 
daily and maximum daily demand conditions. The proposed Project would not result in 
insufficient water supplies available to serve it from existing entitlements and resources. 
Therefore, a less than significant impact would occur related to water supply and water 
infrastructure. 

Wastewater 

Wastewater from the City is currently treated at the City’s Lathrop Consolidated Treatment 
Facility (LCTF), and the Manteca-Lathrop Wastewater Quality Control Facility (WQCF). The City 
owns the LCTF, and 14.7 percent of the WQCF by contract. The City's Wastewater Collection 
Master Plan and Wastewater Treatment and Disposal Master Plan (prepared in 2000 and 
updated in 2004) and the 2006 Lathrop 5-year Plan are the primary documents that outline the 
City’s long term strategy for meeting future discharge and capacity requirements for a planning 
horizon that extends to build-out. 

Since the proposed project is located east of Interstate 5 and north of Louise Avenue in the City 
of Lathrop, wastewater generated by the proposed project would be conveyed to the Manteca-
Lathrop WQCF. On October 8, 2009, the RWQCB adopted Waste Discharge Requirements Order 
No. R5-2009-0095 NPDES NO. CA0081558, prescribing waste discharge requirements for the 
City of Manteca Wastewater Quality Control Facility (WQCF) and allowing expansion of the plant 
up to 17.5 mgd. 

The WQCF is a Publicly-Owned Domestic Wastewater Treatment Works. The Waste Discharge 
Requirements (WDRs) Order No. R5-2009-0095 NPDES NO. CA0081558 includes: Discharge 
Prohibitions, Effluent Limitations and Discharge Specifications, Receiving Water Limitations, 
Provisions, Compliance Determination, and Monitoring Requirements. This Order was approved 
on October 8, 2009.  

The Manteca-Lathrop WQCF is currently in compliance with the WDR requirements of Order No. 
R5-2009-0095 NPDES NO. CA0081558. The Manteca-Lathrop WQCF wastewater treatment 
system options covered under this Order include: the collection system, basin/disposal fields, 
discharge to the San Joaquin River, and recycling conveyance and irrigation system. Wastewater 
generated by the proposed project would be treated by the Manteca-Lathrop WQCF consistent 
with the requirements of Order No. R5-2009-0095 NPDES NO. CA0081558 and the proposed 
project would not exceed the wastewater discharge requirements in this Order. The proposed 
project is anticipated to have a less than significant impact relative to this topic. The allocation 
of wastewater service capacity is discussed in the following impact topic. 

The City’s available capacity would ensure that there would not be a determination by the 
wastewater treatment and/or collection provider that there is inadequate capacity to serve the 
proposed Project’s projected demand in addition to the provider’s existing commitments. 
Additionally, any planned expansion to the WQCF with a subsequent allocation of capacity to the 
proposed Project would ensure that there would not be a determination by the wastewater 
treatment and/or collection provider that there is inadequate capacity to serve the proposed 
Project’s projected demand in addition to the provider’s existing commitments.  

Because the Project applicant would pay City  Capital Facility Fees (CFF) to develop the Project 
site, and adequate long-term wastewater treatment capacity is available to serve full build-out of 
the proposed Project, a less than significant impact would occur related to requiring or resulting 
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in the construction of new wastewater treatment facilities or expansion of existing facilities, the 
construction of which could cause significant environmental effects. 

Responses d), e): Solid waste generated in the City is disposed at the Forward Landfill and 
Foothill Sanitary Landfills. Permitted maximum disposal at the Forward Landfill is 8,669 tons per 
day. The total permitted capacity of the landfill is 51.04 million cubic yards, which is expected to 
accommodate an operational life until January 1, 2020. The remaining capacity is 23.7 million 
cubic yards.  

Permitted maximum disposal at Foothill Sanitary Landfill is 1,500 tons per day. The total 
permitted capacity of the landfill is 138 million cubic yards, which is expected to accommodate 
an operational life until December 31, 2082. The remaining capacity is 125 million cubic yards at 
this landfill. 

The addition of the volume of solid waste associated with the proposed Project to the landfill 
would not exceed the landfills’ remaining capacity. 

The proposed project is a warehouse project. Based on CalRecycle waste generation estimates2, 
the proposed project is estimated to generate 3.12 pounds of solid waste per 100 square feet per 
day. The proposed Project would develop approximately 191,160 square feet of warehouse uses. 
Therefore, the total solid waste that would be generated by the project is estimated to be 5,964 
pounds per day, or 3.0 tons per day. The proposed project would be required to comply with 
applicable state and local requirements including those pertaining to solid waste, construction 
waste diversion, and recycling. 

As described above, Foothill Sanitary Landfill is expected to have an operational life until 
December 31, 2082, and Forward Landfill is expected to have an operational life until January 1, 
2020. The addition of the volume of solid waste associated with the proposed project, 
approximately 6.2 tons per day, would not exceed the landfills’ remaining capacity. Existing 
landfills have permitted capacity to handle this additional waste. The proposed Project would not 
interfere with regulations related to solid waste, or generate waste in excess of the capacity of 
local infrastructure. The proposed Project would have a less than significant impact relative to 
this topic.   

 
2 See: http://www.calrecycle.ca.gov/wastechar/wastegenrates/Service.htm 
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XX. WILDFIRE 

Would the project: 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

If located in or near state responsibility areas or lands classified as very high fire hazard severity zones, would the 
project: 

a) Substantially impair an adopted emergency 
response plan or emergency evacuation plan? 

  X  

d) Due to slope, prevailing winds, and other factors, 
exacerbate wildfire risks, and thereby expose 
project occupants to, pollutant concentrations from 
a wildfire or the uncontrolled spread of a wildfire? 

  X  

c) Require the installation or maintenance of 
associated infrastructure (such as roads, fuel breaks, 
emergency water sources, power lines or other 
utilities) that may exacerbate fire risk or that may 
result in temporary or ongoing impacts to the 
environment? 

  X  

d) Expose people or structures to significant risks, 
including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope 
instability, or drainage changes? 

  X  

Existing Setting 
There are no State Responsibility Areas (SRAs) within the vicinity of the Lathrop Planning Area. 
In addition, there are no areas within the City of Lathrop that are categorized as a "Very High" 
Fire Hazard Severity Zone (FHSZ) by CalFire or a local agency. Although this CEQA topic only 
applies to areas within a SRA or Very High FHSZ, out of an abundance of caution, these checklist 
questions are analyzed below. 

Responses to Checklist Questions 
Response a): The project site will connect to the existing Lathrop Road. The proposed circulation 
improvements would allow for sufficient emergency access. The project site would provide 
adequate emergency vehicular access via driveway connections with adjoining roadways and an 
internal circulation network. All driveways and internal roadways would be designed to 
accommodate large emergency vehicles such as fire engines.  These improvements would 
contribute to effective emergency response and evacuation, and they would promote efficient 
circulation in the project vicinity.  Furthermore, the proposed project does not propose any 
permanent road closures, lane reductions, or other adverse circulation conditions that may 
adversely affect emergency response or evacuation in the project vicinity. Therefore, impacts 
from project implementation would be considered less than significant relative to this topic. 

Response b): The risk of wildfire is related to a variety of parameters, including fuel loading 
(vegetation), fire weather (winds, temperatures, humidity levels and fuel moisture contents) and 
topography (degree of slope). Steep slopes contribute to fire hazard by intensifying the effects of 
wind and making fire suppression difficult. Fuels such as grass are highly flammable because they 
have a high surface area to mass ratio and require less heat to reach the ignition point. San 
Joaquin County has areas with an abundance of flashy fuels (i.e. grassland) in the foothill areas of 
the eastern and western portion of the County. The project site is located in an area that is 
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predominately agricultural and urban, which is not considered at a significant risk of wildfire.  
Therefore, impacts from project implementation would be considered less than significant 
relative to this topic. 

Response c): The proposed project would develop a warehouse project. The development of the 
proposed project exacerbate fire risks, nor would there be installation or maintenance of any 
other infrastructure associated with the project that would significantly exacerbate fire risk or 
result in temporary or ongoing impacts to the environment. Therefore, impacts from project 
implementation would be considered less than significant relative to this topic. 

Response d): Landslides include rockfalls, deep slope failure, and shallow slope failure. Factors 
such as the geological conditions, drainage, slope, vegetation, and others directly affect the 
potential for landslides. One of the most common causes of landslides is construction activity that 
is associated with road building (i.e. cut and fill). The project site is relatively flat; therefore, the 
potential for a landslide, as a result of runoff, post-fire slope instability, or drainage changes, in 
the project site is essentially non-existent.  

Therefore, impacts from proposed project implementation would be considered less than 
significant relative to this topic. 
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XXI. MANDATORY FINDINGS OF SIGNIFICANCE 

 
Potentially 
Significant 

Impact 

Less Than 
Significant with 

Mitigation 
Incorporation 

Less Than 
Significant 

Impact 

No 
Impact 

a) Does the project have the potential to 
substantially degrade the quality of the 
environment, substantially reduce the habitat of a 
fish or wildlife species, cause a fish or wildlife 
population to drop below self-sustaining levels, 
threaten to eliminate a plant or animal community, 
substantially reduce the number or restrict the 
range of a rare or endangered plant or animal or 
eliminate important examples of the major periods 
of California history or prehistory? 

  X  

b) Does the project have impacts that are 
individually limited, but cumulatively considerable? 
("Cumulatively considerable" means that the 
incremental effects of a project are considerable 
when viewed in connection with the effects of past 
projects, the effects of other current projects, and the 
effects of probable future projects)? 

  X  

c) Does the project have environmental effects 
which will cause substantial adverse effects on 
human beings, either directly or indirectly? 

  X  

Responses to Checklist Questions 
Response a): This Initial Study includes an analysis of the project impacts associated with 
aesthetics, agricultural and forest resources, air quality, biological resources, cultural resources, 
geology and soils, greenhouse gas emissions, hazards and hazardous materials, hydrology and 
water quality, land use and planning, mineral resources, noise, population and housing, public 
services, recreation, transportation and traffic, and utilities and service systems. The analysis 
covers a broad spectrum of topics relative to the potential for the proposed project to have 
environmental impacts. This includes the potential for the proposed project to substantially 
degrade the quality of the environment, substantially reduce the habitat of a fish or wildlife 
species, cause a fish or wildlife population to drop below self-sustaining levels, threaten to 
eliminate a plant or animal community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the major periods of California 
history or prehistory. It was found that the proposed project would have either no impact, a less 
than significant impact, or a less than significant impact with the implementation of mitigation 
measures. For the reasons presented throughout this Initial Study, the proposed project would 
not substantially degrade the quality of the environment, substantially reduce the habitat of a fish 
or wildlife species, cause a fish or wildlife population to drop below self-sustaining levels, 
threaten to eliminate a plant or animal community, reduce the number or restrict the range of a 
rare or endangered plant or animal or eliminate important examples of the major periods of 
California history or prehistory. With the implementation of mitigation measures presented in 
this Initial Study, the proposed project would have a less than significant impact relative to this 
topic. 

Response b): In evaluating the cumulative effects of the project, Section 21100(e) of the CEQA 
Guidelines states that “previously approved land use documents including, but not limited to, 
general plans, specific plans, and local coastal plans, may be used in cumulative impact analysis.”  
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The 2018 RTP/SCS analyzed the region’s transportation system, future growth projections, and 
potential funding sources in order in order to develop a long‐term framework for transportation 
improvements and maintenance. The RTP includes policies and regulations set forth to ensure 
development within the SJCOG regional area is within planned and forecast socioeconomic 
projections. As part of the RTP, SJCOG developed an SCS, which was required by Senate Bill 375, 
the Sustainable Communities Act of 2008. The SCS is intended to combine land use and 
transportation planning with the overall goal of reducing greenhouse gas emissions generated 
by vehicle travel.  

As described in Section XVII. Transportation, under all conditions (including cumulative plus 
project conditions), the proposed project would not result in any impacts to the surrounding 
transportation network. 

Although the potential exists for the proposed project to result in population growth through 
employment opportunities, the project is not expected to exceed growth projections or generate 
any increase in population that otherwise would not have been planned for in the City or by SCAG.  

As discussed in Section III. Air Quality, construction and operation of the project would not 
generate criteria pollutants in excess of the SJVAPCD emissions thresholds. Therefore, the project 
would not contribute significantly to cumulative impacts for any air quality pollutants for which 
the region is in non-attainment. As for cumulative impacts to regional air quality, the discussion 
in Section III. Air Quality indicates the proposed project would not jeopardize the region’s 
attainment of air quality standards. The SJVAPCD uses project‐level significance thresholds to 
determine whether a project’s emissions are cumulatively considerable. Because the project’s 
emissions do not exceed the SJVAPCD’s regional significance thresholds, as detailed in Section III. 
Air Quality, the SJVAPCD does not consider the project to contribute significantly to a cumulative 
air quality impact.  

As detailed in Section XIII. Noise, for the cumulative conditions, a less than significant offsite noise 
impact from Master Plan-related vehicle traffic noise would occur along the study area roadways. 

Finally, as detailed throughout Section XIX., Utilities and Service Systems, sufficient utility 
facilities and resources are available to serve the project in addition to existing entitlements. 

Conclusion 
This Initial Study includes an analysis of the project impacts associated with aesthetics, 
agricultural and forest resources, air quality, biological resources, cultural resources, geology and 
soils, greenhouse gas emissions, hazards and hazardous materials, hydrology and water quality, 
land use and planning, mineral resources, noise, population and housing, public services, 
recreation, transportation/traffic, and utilities and service systems. The analysis covers a broad 
spectrum of topics relative to the potential for the proposed project to have environmental 
impacts. It was found that the proposed project would have either no impact, a less than 
significant impact, or a less than significant impact with the implementation of mitigation 
measures. These mitigation measures would also function to reduce the project’s contribution to 
cumulative impacts.  

The project would increase the population and use of public services and systems; however, it 
was found that there is adequate capacity to accommodate the project. 
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The proposed project has no impact or a less than significant impact with respect to all 
environmental issues. Therefore, a less than significant cumulative impact would occur, and 
mitigation is not required. 

Responses c): The construction phase could affect surrounding neighbors through increased air 
emissions, noise, and traffic; however, the construction effects are temporary and are not 
substantial. The operational phase could also affect surrounding neighbors through increased air 
emissions, noise, and traffic; however, mitigation measures have been incorporated into the 
proposed project that would reduce the impacts to a less than significant level. The proposed 
project would not cause substantial adverse effects on human beings. Implementation of the 
proposed project would have a less than significant impact relative to this topic. 
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APPENDIX A: CALEEMOD RESULTS 
 

 

 

 

 

 

 

 

 

 

  



Lathrop Scannell
San Joaquin County, Winter

Project Characteristics - 

Land Use - Land uses as provided by the Applicant.

Construction Phase - 

Grading - Site is relatively flat.

Vehicle Trips - Trips provided by traffic study (Fehr & Peers)

Fleet Mix - Fleet mix adjusted to reflect vehicle fleet mix from Traffic Impact Analysis.

Energy Use - 

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 191.16 1000sqft 18.20 191,160.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

2

Wind Speed (m/s) Precipitation Freq (Days)2.7 51

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas and Electric Company

2023Operational Year

CO2 Intensity 
(lb/MWhr)

203.98 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblFleetMix HHD 0.02 0.20

tblFleetMix LDA 0.53 0.43

tblFleetMix LDT1 0.05 0.04

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/8/2021 1:31 PMPage 1 of 25

Lathrop Scannell - San Joaquin County, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied
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2.0 Emissions Summary

tblFleetMix LDT2 0.17 0.14

tblFleetMix LHD1 0.03 0.02

tblFleetMix LHD2 6.3850e-003 5.2208e-003

tblFleetMix MCY 0.02 0.02

tblFleetMix MDV 0.16 0.13

tblFleetMix MH 3.7070e-003 3.0311e-003

tblFleetMix MHD 0.01 0.01

tblFleetMix OBUS 4.7900e-004 3.9166e-004

tblFleetMix SBUS 1.1350e-003 9.2805e-004

tblFleetMix UBUS 3.2900e-004 2.6901e-004

tblLandUse LotAcreage 4.39 18.20

tblVehicleTrips ST_TR 1.74 2.08

tblVehicleTrips SU_TR 1.74 2.08

tblVehicleTrips WD_TR 1.74 2.08

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/8/2021 1:31 PMPage 2 of 25

Lathrop Scannell - San Joaquin County, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 3.6913 38.8919 29.5423 0.0635 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,151.361
7

6,151.361
7

1.9492 0.1222 6,201.464
5

2023 133.1446 15.9579 18.4936 0.0385 0.8673 0.7117 1.5789 0.2348 0.6697 0.9045 0.0000 3,759.377
1

3,759.377
1

0.7174 0.1166 3,809.841
6

Maximum 133.1446 38.8919 29.5423 0.0635 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,151.361
7

6,151.361
7

1.9492 0.1222 6,201.464
5

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 3.6913 38.8919 29.5423 0.0635 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,151.361
7

6,151.361
7

1.9492 0.1222 6,201.464
5

2023 133.1446 15.9579 18.4936 0.0385 0.8673 0.7117 1.5789 0.2348 0.6697 0.9045 0.0000 3,759.377
1

3,759.377
1

0.7174 0.1166 3,809.841
6

Maximum 133.1446 38.8919 29.5423 0.0635 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,151.361
7

6,151.361
7

1.9492 0.1222 6,201.464
5

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Energy 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Mobile 0.9791 6.0661 10.5503 0.0377 2.5158 0.0508 2.5666 0.6748 0.0483 0.7231 3,940.666
0

3,940.666
0

0.1324 0.4145 4,067.496
3

Total 5.8342 6.3769 10.8308 0.0396 2.5158 0.0745 2.5903 0.6748 0.0720 0.7468 4,313.477
5

4,313.477
5

0.1397 0.4213 4,442.525
7

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Energy 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Mobile 0.9791 6.0661 10.5503 0.0377 2.5158 0.0508 2.5666 0.6748 0.0483 0.7231 3,940.666
0

3,940.666
0

0.1324 0.4145 4,067.496
3

Total 5.8342 6.3769 10.8308 0.0396 2.5158 0.0745 2.5903 0.6748 0.0720 0.7468 4,313.477
5

4,313.477
5

0.1397 0.4213 4,442.525
7

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2022 1/14/2022 5 10

2 Grading Grading 1/15/2022 2/25/2022 5 30

3 Building Construction Building Construction 2/26/2022 4/21/2023 5 300

4 Paving Paving 4/22/2023 5/19/2023 5 20

5 Architectural Coating Architectural Coating 5/20/2023 6/16/2023 5 20

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 286,740; Non-Residential Outdoor: 95,580; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 15

Acres of Grading (Grading Phase): 90

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 80.00 31.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 16.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 19.6570 0.0000 19.6570 10.1025 0.0000 10.1025 0.0000 0.0000

Off-Road 3.1701 33.0835 19.6978 0.0380 1.6126 1.6126 1.4836 1.4836 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Total 3.1701 33.0835 19.6978 0.0380 19.6570 1.6126 21.2696 10.1025 1.4836 11.5860 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0598 0.0436 0.4507 1.2400e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 125.9560 125.9560 4.5300e-
003

4.1400e-
003

127.3038

Total 0.0598 0.0436 0.4507 1.2400e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 125.9560 125.9560 4.5300e-
003

4.1400e-
003

127.3038

Unmitigated Construction Off-Site
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3.2 Site Preparation - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 19.6570 0.0000 19.6570 10.1025 0.0000 10.1025 0.0000 0.0000

Off-Road 3.1701 33.0835 19.6978 0.0380 1.6126 1.6126 1.4836 1.4836 0.0000 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Total 3.1701 33.0835 19.6978 0.0380 19.6570 1.6126 21.2696 10.1025 1.4836 11.5860 0.0000 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0598 0.0436 0.4507 1.2400e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 125.9560 125.9560 4.5300e-
003

4.1400e-
003

127.3038

Total 0.0598 0.0436 0.4507 1.2400e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 125.9560 125.9560 4.5300e-
003

4.1400e-
003

127.3038

Mitigated Construction Off-Site
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3.3 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0665 0.0485 0.5008 1.3800e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 139.9512 139.9512 5.0300e-
003

4.6000e-
003

141.4487

Total 0.0665 0.0485 0.5008 1.3800e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 139.9512 139.9512 5.0300e-
003

4.6000e-
003

141.4487

Unmitigated Construction Off-Site
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3.3 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0665 0.0485 0.5008 1.3800e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 139.9512 139.9512 5.0300e-
003

4.6000e-
003

141.4487

Total 0.0665 0.0485 0.5008 1.3800e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 139.9512 139.9512 5.0300e-
003

4.6000e-
003

141.4487

Mitigated Construction Off-Site
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3.4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0647 1.7447 0.4805 6.4700e-
003

0.2101 0.0188 0.2289 0.0605 0.0180 0.0785 684.4399 684.4399 4.8200e-
003

0.1038 715.4807

Worker 0.2658 0.1938 2.0032 5.5000e-
003

0.6572 3.3400e-
003

0.6605 0.1743 3.0800e-
003

0.1774 559.8046 559.8046 0.0201 0.0184 565.7946

Total 0.3305 1.9385 2.4838 0.0120 0.8673 0.0221 0.8894 0.2348 0.0211 0.2559 1,244.244
5

1,244.244
5

0.0249 0.1222 1,281.275
3

Unmitigated Construction Off-Site
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3.4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0647 1.7447 0.4805 6.4700e-
003

0.2101 0.0188 0.2289 0.0605 0.0180 0.0785 684.4399 684.4399 4.8200e-
003

0.1038 715.4807

Worker 0.2658 0.1938 2.0032 5.5000e-
003

0.6572 3.3400e-
003

0.6605 0.1743 3.0800e-
003

0.1774 559.8046 559.8046 0.0201 0.0184 565.7946

Total 0.3305 1.9385 2.4838 0.0120 0.8673 0.0221 0.8894 0.2348 0.0211 0.2559 1,244.244
5

1,244.244
5

0.0249 0.1222 1,281.275
3

Mitigated Construction Off-Site
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3.4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0318 1.4040 0.4112 6.2300e-
003

0.2101 8.7800e-
003

0.2189 0.0605 8.4000e-
003

0.0689 659.1112 659.1112 3.1900e-
003

0.0997 688.8949

Worker 0.2446 0.1691 1.8384 5.3300e-
003

0.6572 3.1500e-
003

0.6603 0.1743 2.9000e-
003

0.1772 545.0560 545.0560 0.0180 0.0169 550.5406

Total 0.2764 1.5730 2.2496 0.0116 0.8673 0.0119 0.8792 0.2348 0.0113 0.2461 1,204.167
2

1,204.167
2

0.0212 0.1166 1,239.435
6

Unmitigated Construction Off-Site
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3.4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0318 1.4040 0.4112 6.2300e-
003

0.2101 8.7800e-
003

0.2189 0.0605 8.4000e-
003

0.0689 659.1112 659.1112 3.1900e-
003

0.0997 688.8949

Worker 0.2446 0.1691 1.8384 5.3300e-
003

0.6572 3.1500e-
003

0.6603 0.1743 2.9000e-
003

0.1772 545.0560 545.0560 0.0180 0.0169 550.5406

Total 0.2764 1.5730 2.2496 0.0116 0.8673 0.0119 0.8792 0.2348 0.0113 0.2461 1,204.167
2

1,204.167
2

0.0212 0.1166 1,239.435
6

Mitigated Construction Off-Site
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3.5 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0459 0.0317 0.3447 1.0000e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 102.1980 102.1980 3.3800e-
003

3.1700e-
003

103.2264

Total 0.0459 0.0317 0.3447 1.0000e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 102.1980 102.1980 3.3800e-
003

3.1700e-
003

103.2264

Unmitigated Construction Off-Site
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3.5 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0459 0.0317 0.3447 1.0000e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 102.1980 102.1980 3.3800e-
003

3.1700e-
003

103.2264

Total 0.0459 0.0317 0.3447 1.0000e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 102.1980 102.1980 3.3800e-
003

3.1700e-
003

103.2264

Mitigated Construction Off-Site
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3.6 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 132.9040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Total 133.0957 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0489 0.0338 0.3677 1.0700e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 109.0112 109.0112 3.6100e-
003

3.3800e-
003

110.1081

Total 0.0489 0.0338 0.3677 1.0700e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 109.0112 109.0112 3.6100e-
003

3.3800e-
003

110.1081

Unmitigated Construction Off-Site
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3.6 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 132.9040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Total 133.0957 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0489 0.0338 0.3677 1.0700e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 109.0112 109.0112 3.6100e-
003

3.3800e-
003

110.1081

Total 0.0489 0.0338 0.3677 1.0700e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 109.0112 109.0112 3.6100e-
003

3.3800e-
003

110.1081

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.9791 6.0661 10.5503 0.0377 2.5158 0.0508 2.5666 0.6748 0.0483 0.7231 3,940.666
0

3,940.666
0

0.1324 0.4145 4,067.496
3

Unmitigated 0.9791 6.0661 10.5503 0.0377 2.5158 0.0508 2.5666 0.6748 0.0483 0.7231 3,940.666
0

3,940.666
0

0.1324 0.4145 4,067.496
3

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Unrefrigerated Warehouse-No Rail 398.00 398.00 398.00 1,161,966 1,161,966

Total 398.00 398.00 398.00 1,161,966 1,161,966

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Unrefrigerated Warehouse-No 
Rail

9.50 7.30 7.30 59.00 0.00 41.00 92 5 3

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Unrefrigerated Warehouse-No 
Rail

0.434724 0.042733 0.137900 0.127142 0.022269 0.005221 0.010108 0.195980 0.000392 0.000269 0.019303 0.000928 0.003031
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

NaturalGas 
Unmitigated

0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Unrefrigerated 
Warehouse-No 

Rail

3168.54 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Total 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Unmitigated 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Unrefrigerated 
Warehouse-No 

Rail

3.16854 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Total 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.7282 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

4.0908 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.8100e-
003

1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Total 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.7282 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

4.0908 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.8100e-
003

1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Total 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Mitigated

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/8/2021 1:31 PMPage 24 of 25

Lathrop Scannell - San Joaquin County, Winter

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied

I 
I 
I 

■I I I I I I I I I I ' I I I I I •••••••••••m-------,-------,-------,-------,-------,-------,-------,-------,-------~-------•••••••••-------,-------,-------,-------T••••••• 
I 
I 
I 

■I I I I I I I I I I ' I I I I I •••••••••••m-------,-------,-------,-------,-------,-------,-------,-------,-------~-------•••••••••-------,-------,-------,-------T••••••• 
I 
I 
I 
I 



11.0 Vegetation

8.1 Mitigation Measures Waste

8.0 Waste Detail

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Lathrop Scannell
San Joaquin County, Summer

Project Characteristics - 

Land Use - Land uses as provided by the Applicant.

Construction Phase - 

Grading - Site is relatively flat.

Vehicle Trips - Trips provided by traffic study (Fehr & Peers)

Fleet Mix - Fleet mix adjusted to reflect vehicle fleet mix from Traffic Impact Analysis.

Energy Use - 

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 191.16 1000sqft 18.20 191,160.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

2

Wind Speed (m/s) Precipitation Freq (Days)2.7 51

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas and Electric Company

2023Operational Year

CO2 Intensity 
(lb/MWhr)

203.98 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblFleetMix HHD 0.02 0.20

tblFleetMix LDA 0.53 0.43

tblFleetMix LDT1 0.05 0.04
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2.0 Emissions Summary

tblFleetMix LDT2 0.17 0.14

tblFleetMix LHD1 0.03 0.02

tblFleetMix LHD2 6.3850e-003 5.2208e-003

tblFleetMix MCY 0.02 0.02

tblFleetMix MDV 0.16 0.13

tblFleetMix MH 3.7070e-003 3.0311e-003

tblFleetMix MHD 0.01 0.01

tblFleetMix OBUS 4.7900e-004 3.9166e-004

tblFleetMix SBUS 1.1350e-003 9.2805e-004

tblFleetMix UBUS 3.2900e-004 2.6901e-004

tblLandUse LotAcreage 4.39 18.20

tblVehicleTrips ST_TR 1.74 2.08

tblVehicleTrips SU_TR 1.74 2.08

tblVehicleTrips WD_TR 1.74 2.08
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 3.6959 38.8835 29.6009 0.0636 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,166.349
7

6,166.349
7

1.9487 0.1198 6,216.271
9

2023 133.1478 15.8377 18.6838 0.0391 0.8673 0.7116 1.5789 0.2348 0.6697 0.9045 0.0000 3,816.289
5

3,816.289
5

0.7170 0.1143 3,866.015
7

Maximum 133.1478 38.8835 29.6009 0.0636 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,166.349
7

6,166.349
7

1.9487 0.1198 6,216.271
9

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2022 3.6959 38.8835 29.6009 0.0636 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,166.349
7

6,166.349
7

1.9487 0.1198 6,216.271
9

2023 133.1478 15.8377 18.6838 0.0391 0.8673 0.7116 1.5789 0.2348 0.6697 0.9045 0.0000 3,816.289
5

3,816.289
5

0.7170 0.1143 3,866.015
7

Maximum 133.1478 38.8835 29.6009 0.0636 19.8049 1.6357 21.4182 10.1417 1.5049 11.6259 0.0000 6,166.349
7

6,166.349
7

1.9487 0.1198 6,216.271
9

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/8/2021 1:30 PMPage 4 of 25

Lathrop Scannell - San Joaquin County, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied

I I I I I I I I I I I I I I I I I 



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Energy 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Mobile 1.1587 5.5793 10.4968 0.0392 2.5158 0.0507 2.5665 0.6748 0.0482 0.7230 4,092.611
2

4,092.611
2

0.1194 0.4057 4,216.480
8

Total 6.0138 5.8902 10.7772 0.0411 2.5158 0.0744 2.5901 0.6748 0.0718 0.7467 4,465.422
7

4,465.422
7

0.1267 0.4125 4,591.510
2

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Energy 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Mobile 1.1587 5.5793 10.4968 0.0392 2.5158 0.0507 2.5665 0.6748 0.0482 0.7230 4,092.611
2

4,092.611
2

0.1194 0.4057 4,216.480
8

Total 6.0138 5.8902 10.7772 0.0411 2.5158 0.0744 2.5901 0.6748 0.0718 0.7467 4,465.422
7

4,465.422
7

0.1267 0.4125 4,591.510
2

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2022 1/14/2022 5 10

2 Grading Grading 1/15/2022 2/25/2022 5 30

3 Building Construction Building Construction 2/26/2022 4/21/2023 5 300

4 Paving Paving 4/22/2023 5/19/2023 5 20

5 Architectural Coating Architectural Coating 5/20/2023 6/16/2023 5 20

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 286,740; Non-Residential Outdoor: 95,580; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 15

Acres of Grading (Grading Phase): 90

Acres of Paving: 0
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3.1 Mitigation Measures Construction

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 80.00 31.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 16.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 19.6570 0.0000 19.6570 10.1025 0.0000 10.1025 0.0000 0.0000

Off-Road 3.1701 33.0835 19.6978 0.0380 1.6126 1.6126 1.4836 1.4836 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Total 3.1701 33.0835 19.6978 0.0380 19.6570 1.6126 21.2696 10.1025 1.4836 11.5860 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0640 0.0360 0.5035 1.3700e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 139.4453 139.4453 4.0000e-
003

3.6400e-
003

140.6304

Total 0.0640 0.0360 0.5035 1.3700e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 139.4453 139.4453 4.0000e-
003

3.6400e-
003

140.6304

Unmitigated Construction Off-Site
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3.2 Site Preparation - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 19.6570 0.0000 19.6570 10.1025 0.0000 10.1025 0.0000 0.0000

Off-Road 3.1701 33.0835 19.6978 0.0380 1.6126 1.6126 1.4836 1.4836 0.0000 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Total 3.1701 33.0835 19.6978 0.0380 19.6570 1.6126 21.2696 10.1025 1.4836 11.5860 0.0000 3,686.061
9

3,686.061
9

1.1922 3,715.865
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0640 0.0360 0.5035 1.3700e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 139.4453 139.4453 4.0000e-
003

3.6400e-
003

140.6304

Total 0.0640 0.0360 0.5035 1.3700e-
003

0.1479 7.5000e-
004

0.1486 0.0392 6.9000e-
004

0.0399 139.4453 139.4453 4.0000e-
003

3.6400e-
003

140.6304

Mitigated Construction Off-Site
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3.3 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0711 0.0400 0.5594 1.5200e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 154.9392 154.9392 4.4500e-
003

4.0500e-
003

156.2561

Total 0.0711 0.0400 0.5594 1.5200e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 154.9392 154.9392 4.4500e-
003

4.0500e-
003

156.2561

Unmitigated Construction Off-Site
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3.3 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 9.2036 0.0000 9.2036 3.6538 0.0000 3.6538 0.0000 0.0000

Off-Road 3.6248 38.8435 29.0415 0.0621 1.6349 1.6349 1.5041 1.5041 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Total 3.6248 38.8435 29.0415 0.0621 9.2036 1.6349 10.8385 3.6538 1.5041 5.1579 0.0000 6,011.410
5

6,011.410
5

1.9442 6,060.015
8

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0711 0.0400 0.5594 1.5200e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 154.9392 154.9392 4.4500e-
003

4.0500e-
003

156.2561

Total 0.0711 0.0400 0.5594 1.5200e-
003

0.1643 8.4000e-
004

0.1651 0.0436 7.7000e-
004

0.0444 154.9392 154.9392 4.4500e-
003

4.0500e-
003

156.2561

Mitigated Construction Off-Site
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3.4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0663 1.6367 0.4640 6.4600e-
003

0.2101 0.0187 0.2288 0.0605 0.0179 0.0784 683.8445 683.8445 4.9000e-
003

0.1036 714.8361

Worker 0.2842 0.1600 2.2376 6.0900e-
003

0.6572 3.3400e-
003

0.6605 0.1743 3.0800e-
003

0.1774 619.7567 619.7567 0.0178 0.0162 625.0242

Total 0.3505 1.7967 2.7016 0.0126 0.8673 0.0221 0.8893 0.2348 0.0210 0.2558 1,303.601
2

1,303.601
2

0.0227 0.1198 1,339.860
3

Unmitigated Construction Off-Site
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3.4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0663 1.6367 0.4640 6.4600e-
003

0.2101 0.0187 0.2288 0.0605 0.0179 0.0784 683.8445 683.8445 4.9000e-
003

0.1036 714.8361

Worker 0.2842 0.1600 2.2376 6.0900e-
003

0.6572 3.3400e-
003

0.6605 0.1743 3.0800e-
003

0.1774 619.7567 619.7567 0.0178 0.0162 625.0242

Total 0.3505 1.7967 2.7016 0.0126 0.8673 0.0221 0.8893 0.2348 0.0210 0.2558 1,303.601
2

1,303.601
2

0.0227 0.1198 1,339.860
3

Mitigated Construction Off-Site
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3.4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0338 1.3132 0.3977 6.2200e-
003

0.2101 8.7600e-
003

0.2188 0.0605 8.3800e-
003

0.0689 657.8587 657.8587 3.2800e-
003

0.0994 687.5651

Worker 0.2606 0.1396 2.0421 5.8900e-
003

0.6572 3.1500e-
003

0.6603 0.1743 2.9000e-
003

0.1772 603.2208 603.2208 0.0159 0.0149 608.0446

Total 0.2944 1.4528 2.4398 0.0121 0.8673 0.0119 0.8792 0.2348 0.0113 0.2461 1,261.079
6

1,261.079
6

0.0191 0.1143 1,295.609
6

Unmitigated Construction Off-Site
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3.4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Total 1.5728 14.3849 16.2440 0.0269 0.6997 0.6997 0.6584 0.6584 0.0000 2,555.209
9

2,555.209
9

0.6079 2,570.406
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0338 1.3132 0.3977 6.2200e-
003

0.2101 8.7600e-
003

0.2188 0.0605 8.3800e-
003

0.0689 657.8587 657.8587 3.2800e-
003

0.0994 687.5651

Worker 0.2606 0.1396 2.0421 5.8900e-
003

0.6572 3.1500e-
003

0.6603 0.1743 2.9000e-
003

0.1772 603.2208 603.2208 0.0159 0.0149 608.0446

Total 0.2944 1.4528 2.4398 0.0121 0.8673 0.0119 0.8792 0.2348 0.0113 0.2461 1,261.079
6

1,261.079
6

0.0191 0.1143 1,295.609
6

Mitigated Construction Off-Site
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3.5 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0489 0.0262 0.3829 1.1100e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 113.1039 113.1039 2.9700e-
003

2.7900e-
003

114.0084

Total 0.0489 0.0262 0.3829 1.1100e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 113.1039 113.1039 2.9700e-
003

2.7900e-
003

114.0084

Unmitigated Construction Off-Site
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3.5 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0327 10.1917 14.5842 0.0228 0.5102 0.5102 0.4694 0.4694 0.0000 2,207.584
1

2,207.584
1

0.7140 2,225.433
6

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0489 0.0262 0.3829 1.1100e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 113.1039 113.1039 2.9700e-
003

2.7900e-
003

114.0084

Total 0.0489 0.0262 0.3829 1.1100e-
003

0.1232 5.9000e-
004

0.1238 0.0327 5.4000e-
004

0.0332 113.1039 113.1039 2.9700e-
003

2.7900e-
003

114.0084

Mitigated Construction Off-Site
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3.6 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 132.9040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Total 133.0957 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 281.4481 281.4481 0.0168 281.8690

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0521 0.0279 0.4084 1.1800e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 120.6442 120.6442 3.1700e-
003

2.9700e-
003

121.6089

Total 0.0521 0.0279 0.4084 1.1800e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 120.6442 120.6442 3.1700e-
003

2.9700e-
003

121.6089

Unmitigated Construction Off-Site
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3.6 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 132.9040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1917 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Total 133.0957 1.3030 1.8111 2.9700e-
003

0.0708 0.0708 0.0708 0.0708 0.0000 281.4481 281.4481 0.0168 281.8690

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0521 0.0279 0.4084 1.1800e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 120.6442 120.6442 3.1700e-
003

2.9700e-
003

121.6089

Total 0.0521 0.0279 0.4084 1.1800e-
003

0.1314 6.3000e-
004

0.1321 0.0349 5.8000e-
004

0.0354 120.6442 120.6442 3.1700e-
003

2.9700e-
003

121.6089

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.1587 5.5793 10.4968 0.0392 2.5158 0.0507 2.5665 0.6748 0.0482 0.7230 4,092.611
2

4,092.611
2

0.1194 0.4057 4,216.480
8

Unmitigated 1.1587 5.5793 10.4968 0.0392 2.5158 0.0507 2.5665 0.6748 0.0482 0.7230 4,092.611
2

4,092.611
2

0.1194 0.4057 4,216.480
8

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Unrefrigerated Warehouse-No Rail 398.00 398.00 398.00 1,161,966 1,161,966

Total 398.00 398.00 398.00 1,161,966 1,161,966

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Unrefrigerated Warehouse-No 
Rail

9.50 7.30 7.30 59.00 0.00 41.00 92 5 3

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Unrefrigerated Warehouse-No 
Rail

0.434724 0.042733 0.137900 0.127142 0.022269 0.005221 0.010108 0.195980 0.000392 0.000269 0.019303 0.000928 0.003031
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

NaturalGas 
Unmitigated

0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Unrefrigerated 
Warehouse-No 

Rail

3168.54 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Total 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Unmitigated 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Unrefrigerated 
Warehouse-No 

Rail

3.16854 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Total 0.0342 0.3106 0.2609 1.8600e-
003

0.0236 0.0236 0.0236 0.0236 372.7697 372.7697 7.1400e-
003

6.8300e-
003

374.9849

Mitigated
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.7282 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

4.0908 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.8100e-
003

1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Total 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.7282 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

4.0908 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.8100e-
003

1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Total 4.8209 1.8000e-
004

0.0195 0.0000 7.0000e-
005

7.0000e-
005

7.0000e-
005

7.0000e-
005

0.0418 0.0418 1.1000e-
004

0.0446

Mitigated

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/8/2021 1:30 PMPage 24 of 25

Lathrop Scannell - San Joaquin County, Summer

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied

I 
I 
I 

■I I I I I I I I I I ' I I I I I •••••••••••m-------,-------,-------,-------,-------,-------,-------,-------,-------~-------•••••••••-------,-------,-------,-------T••••••• 
I 
I 
I 

■I I I I I I I I I I ' I I I I I •••••••••••m-------,-------,-------,-------,-------,-------,-------,-------,-------~-------•••••••••-------,-------,-------,-------T••••••• 
I 
I 
I 
I 



11.0 Vegetation

8.1 Mitigation Measures Waste

8.0 Waste Detail

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Lathrop Scannell
San Joaquin County, Annual

Project Characteristics - 

Land Use - Land uses as provided by the Applicant.

Construction Phase - 

Grading - Site is relatively flat.

Vehicle Trips - Trips provided by traffic study (Fehr & Peers)

Fleet Mix - Fleet mix adjusted to reflect vehicle fleet mix from Traffic Impact Analysis.

Energy Use - 

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Unrefrigerated Warehouse-No Rail 191.16 1000sqft 18.20 191,160.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

2

Wind Speed (m/s) Precipitation Freq (Days)2.7 51

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas and Electric Company

2023Operational Year

CO2 Intensity 
(lb/MWhr)

203.98 0.033CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblFleetMix HHD 0.02 0.20

tblFleetMix LDA 0.53 0.43

tblFleetMix LDT1 0.05 0.04
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2.0 Emissions Summary

tblFleetMix LDT2 0.17 0.14

tblFleetMix LHD1 0.03 0.02

tblFleetMix LHD2 6.3850e-003 5.2208e-003

tblFleetMix MCY 0.02 0.02

tblFleetMix MDV 0.16 0.13

tblFleetMix MH 3.7070e-003 3.0311e-003

tblFleetMix MHD 0.01 0.01

tblFleetMix OBUS 4.7900e-004 3.9166e-004

tblFleetMix SBUS 1.1350e-003 9.2805e-004

tblFleetMix UBUS 3.2900e-004 2.6901e-004

tblLandUse LotAcreage 4.39 18.20

tblVehicleTrips ST_TR 1.74 2.08

tblVehicleTrips SU_TR 1.74 2.08

tblVehicleTrips WD_TR 1.74 2.08
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.2942 2.6741 2.6149 5.4400e-
003

0.3321 0.1240 0.4561 0.1313 0.1160 0.2473 0.0000 481.5084 481.5084 0.0954 0.0122 487.5120

2023 1.4157 0.7520 0.9099 1.8200e-
003

0.0362 0.0343 0.0704 9.8000e-
003

0.0322 0.0420 0.0000 161.4379 161.4379 0.0295 4.2400e-
003

163.4390

Maximum 1.4157 2.6741 2.6149 5.4400e-
003

0.3321 0.1240 0.4561 0.1313 0.1160 0.2473 0.0000 481.5084 481.5084 0.0954 0.0122 487.5120

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2022 0.2942 2.6741 2.6148 5.4400e-
003

0.3321 0.1240 0.4561 0.1313 0.1160 0.2473 0.0000 481.5080 481.5080 0.0954 0.0122 487.5116

2023 1.4157 0.7520 0.9099 1.8200e-
003

0.0362 0.0343 0.0704 9.8000e-
003

0.0322 0.0420 0.0000 161.4378 161.4378 0.0295 4.2400e-
003

163.4389

Maximum 1.4157 2.6741 2.6148 5.4400e-
003

0.3321 0.1240 0.4561 0.1313 0.1160 0.2473 0.0000 481.5080 481.5080 0.0954 0.0122 487.5116

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 1-1-2022 3-31-2022 1.0584 1.0584

2 4-1-2022 6-30-2022 0.6327 0.6327

3 7-1-2022 9-30-2022 0.6397 0.6397

4 10-1-2022 12-31-2022 0.6437 0.6437

5 1-1-2023 3-31-2023 0.5724 0.5724

6 4-1-2023 6-30-2023 1.5906 1.5906

Highest 1.5906 1.5906
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.8796 2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

Energy 6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 142.1914 142.1914 0.0142 2.7100e-
003

143.3539

Mobile 0.1834 1.0671 1.8385 6.9200e-
003

0.4445 9.2200e-
003

0.4537 0.1195 8.7600e-
003

0.1283 0.0000 655.3962 655.3962 0.0207 0.0676 676.0669

Waste 0.0000 0.0000 0.0000 0.0000 36.4755 0.0000 36.4755 2.1556 0.0000 90.3664

Water 0.0000 0.0000 0.0000 0.0000 14.0245 22.1314 36.1559 1.4440 0.0345 82.5214

Total 1.0692 1.1238 1.8879 7.2600e-
003

0.4445 0.0135 0.4580 0.1195 0.0131 0.1326 50.4999 819.7224 870.2223 3.6346 0.1048 992.3122

Unmitigated Operational
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.8796 2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

Energy 6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 142.1914 142.1914 0.0142 2.7100e-
003

143.3539

Mobile 0.1834 1.0671 1.8385 6.9200e-
003

0.4445 9.2200e-
003

0.4537 0.1195 8.7600e-
003

0.1283 0.0000 655.3962 655.3962 0.0207 0.0676 676.0669

Waste 0.0000 0.0000 0.0000 0.0000 36.4755 0.0000 36.4755 2.1556 0.0000 90.3664

Water 0.0000 0.0000 0.0000 0.0000 14.0245 22.1314 36.1559 1.4440 0.0345 82.5214

Total 1.0692 1.1238 1.8879 7.2600e-
003

0.4445 0.0135 0.4580 0.1195 0.0131 0.1326 50.4999 819.7224 870.2223 3.6346 0.1048 992.3122

Mitigated Operational

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2022 1/14/2022 5 10

2 Grading Grading 1/15/2022 2/25/2022 5 30

3 Building Construction Building Construction 2/26/2022 4/21/2023 5 300

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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4 Paving Paving 4/22/2023 5/19/2023 5 20

5 Architectural Coating Architectural Coating 5/20/2023 6/16/2023 5 20

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 286,740; Non-Residential Outdoor: 95,580; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 15

Acres of Grading (Grading Phase): 90

Acres of Paving: 0
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3.2 Site Preparation - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0983 0.0000 0.0983 0.0505 0.0000 0.0505 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0159 0.1654 0.0985 1.9000e-
004

8.0600e-
003

8.0600e-
003

7.4200e-
003

7.4200e-
003

0.0000 16.7197 16.7197 5.4100e-
003

0.0000 16.8549

Total 0.0159 0.1654 0.0985 1.9000e-
004

0.0983 8.0600e-
003

0.1064 0.0505 7.4200e-
003

0.0579 0.0000 16.7197 16.7197 5.4100e-
003

0.0000 16.8549

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 80.00 31.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 16.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.8000e-
004

2.0000e-
004

2.2400e-
003

1.0000e-
005

7.2000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.5859 0.5859 2.0000e-
005

2.0000e-
005

0.5916

Total 2.8000e-
004

2.0000e-
004

2.2400e-
003

1.0000e-
005

7.2000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.5859 0.5859 2.0000e-
005

2.0000e-
005

0.5916

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0983 0.0000 0.0983 0.0505 0.0000 0.0505 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0159 0.1654 0.0985 1.9000e-
004

8.0600e-
003

8.0600e-
003

7.4200e-
003

7.4200e-
003

0.0000 16.7197 16.7197 5.4100e-
003

0.0000 16.8549

Total 0.0159 0.1654 0.0985 1.9000e-
004

0.0983 8.0600e-
003

0.1064 0.0505 7.4200e-
003

0.0579 0.0000 16.7197 16.7197 5.4100e-
003

0.0000 16.8549

Mitigated Construction On-Site
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3.2 Site Preparation - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.8000e-
004

2.0000e-
004

2.2400e-
003

1.0000e-
005

7.2000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.5859 0.5859 2.0000e-
005

2.0000e-
005

0.5916

Total 2.8000e-
004

2.0000e-
004

2.2400e-
003

1.0000e-
005

7.2000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.5859 0.5859 2.0000e-
005

2.0000e-
005

0.5916

Mitigated Construction Off-Site

3.3 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1381 0.0000 0.1381 0.0548 0.0000 0.0548 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0544 0.5827 0.4356 9.3000e-
004

0.0245 0.0245 0.0226 0.0226 0.0000 81.8019 81.8019 0.0265 0.0000 82.4633

Total 0.0544 0.5827 0.4356 9.3000e-
004

0.1381 0.0245 0.1626 0.0548 0.0226 0.0774 0.0000 81.8019 81.8019 0.0265 0.0000 82.4633

Unmitigated Construction On-Site
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3.3 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 9.5000e-
004

6.6000e-
004

7.4700e-
003

2.0000e-
005

2.3900e-
003

1.0000e-
005

2.4000e-
003

6.4000e-
004

1.0000e-
005

6.5000e-
004

0.0000 1.9529 1.9529 6.0000e-
005

6.0000e-
005

1.9720

Total 9.5000e-
004

6.6000e-
004

7.4700e-
003

2.0000e-
005

2.3900e-
003

1.0000e-
005

2.4000e-
003

6.4000e-
004

1.0000e-
005

6.5000e-
004

0.0000 1.9529 1.9529 6.0000e-
005

6.0000e-
005

1.9720

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1381 0.0000 0.1381 0.0548 0.0000 0.0548 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0544 0.5827 0.4356 9.3000e-
004

0.0245 0.0245 0.0226 0.0226 0.0000 81.8018 81.8018 0.0265 0.0000 82.4632

Total 0.0544 0.5827 0.4356 9.3000e-
004

0.1381 0.0245 0.1626 0.0548 0.0226 0.0774 0.0000 81.8018 81.8018 0.0265 0.0000 82.4632

Mitigated Construction On-Site
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3.3 Grading - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 9.5000e-
004

6.6000e-
004

7.4700e-
003

2.0000e-
005

2.3900e-
003

1.0000e-
005

2.4000e-
003

6.4000e-
004

1.0000e-
005

6.5000e-
004

0.0000 1.9529 1.9529 6.0000e-
005

6.0000e-
005

1.9720

Total 9.5000e-
004

6.6000e-
004

7.4700e-
003

2.0000e-
005

2.3900e-
003

1.0000e-
005

2.4000e-
003

6.4000e-
004

1.0000e-
005

6.5000e-
004

0.0000 1.9529 1.9529 6.0000e-
005

6.0000e-
005

1.9720

Mitigated Construction Off-Site

3.4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1877 1.7177 1.8000 2.9600e-
003

0.0890 0.0890 0.0837 0.0837 0.0000 254.8978 254.8978 0.0611 0.0000 256.4244

Total 0.1877 1.7177 1.8000 2.9600e-
003

0.0890 0.0890 0.0837 0.0837 0.0000 254.8978 254.8978 0.0611 0.0000 256.4244

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2020.4.0 Date: 9/8/2021 1:26 PMPage 12 of 30

Lathrop Scannell - San Joaquin County, Annual

EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Applied

I 
I 
I 

■I I I I I I I I I I I I I I I I - - - - - - - - - - - .,--------,--------,--------,-------,--------,-------,--------,--------,-------"T"--------t - - - - - - -,--------,--------,--------,-------"T' - - - - - - -
I 
I 
I 

■I I I I I I I I I I I I I I I I - - - - - - - - - - - .,--------,--------,--------,-------,--------,-------,--------,--------,-------"T"--------t - - - - - - -,--------,--------,--------,-------"T' - - - - - - -

., ' ' ' ' ' ' ' ., ' ' ' ' ' ' ' ., ' ' ' ' ' ' ' ., 
' ' ' I I I I 

' ' ' ' ' ' I I 

I 
I 
I 
I 

I 
I 
I 
I 

' 
' 
' 
' 

' ' ' ' ' ' ' ' ' ' ' ' I I I I 



3.4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 7.1900e-
003

0.1880 0.0518 7.1000e-
004

0.0225 2.0600e-
003

0.0246 6.5100e-
003

1.9700e-
003

8.4900e-
003

0.0000 68.2659 68.2659 4.9000e-
004

0.0104 71.3611

Worker 0.0278 0.0194 0.2192 6.2000e-
004

0.0701 3.7000e-
004

0.0705 0.0186 3.4000e-
004

0.0190 0.0000 57.2844 57.2844 1.8700e-
003

1.7200e-
003

57.8448

Total 0.0350 0.2074 0.2711 1.3300e-
003

0.0926 2.4300e-
003

0.0951 0.0252 2.3100e-
003

0.0275 0.0000 125.5503 125.5503 2.3600e-
003

0.0121 129.2058

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1877 1.7177 1.8000 2.9600e-
003

0.0890 0.0890 0.0837 0.0837 0.0000 254.8975 254.8975 0.0611 0.0000 256.4241

Total 0.1877 1.7177 1.8000 2.9600e-
003

0.0890 0.0890 0.0837 0.0837 0.0000 254.8975 254.8975 0.0611 0.0000 256.4241

Mitigated Construction On-Site
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3.4 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 7.1900e-
003

0.1880 0.0518 7.1000e-
004

0.0225 2.0600e-
003

0.0246 6.5100e-
003

1.9700e-
003

8.4900e-
003

0.0000 68.2659 68.2659 4.9000e-
004

0.0104 71.3611

Worker 0.0278 0.0194 0.2192 6.2000e-
004

0.0701 3.7000e-
004

0.0705 0.0186 3.4000e-
004

0.0190 0.0000 57.2844 57.2844 1.8700e-
003

1.7200e-
003

57.8448

Total 0.0350 0.2074 0.2711 1.3300e-
003

0.0926 2.4300e-
003

0.0951 0.0252 2.3100e-
003

0.0275 0.0000 125.5503 125.5503 2.3600e-
003

0.0121 129.2058

Mitigated Construction Off-Site

3.4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0629 0.5754 0.6498 1.0800e-
003

0.0280 0.0280 0.0263 0.0263 0.0000 92.7219 92.7219 0.0221 0.0000 93.2733

Total 0.0629 0.5754 0.6498 1.0800e-
003

0.0280 0.0280 0.0263 0.0263 0.0000 92.7219 92.7219 0.0221 0.0000 93.2733

Unmitigated Construction On-Site
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3.4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.3100e-
003

0.0549 0.0161 2.5000e-
004

8.1900e-
003

3.5000e-
004

8.5500e-
003

2.3700e-
003

3.4000e-
004

2.7000e-
003

0.0000 23.8910 23.8910 1.2000e-
004

3.6100e-
003

24.9703

Worker 9.3000e-
003

6.1500e-
003

0.0730 2.2000e-
004

0.0255 1.3000e-
004

0.0256 6.7800e-
003

1.2000e-
004

6.8900e-
003

0.0000 20.2802 20.2802 6.1000e-
004

5.7000e-
004

20.4668

Total 0.0106 0.0610 0.0891 4.7000e-
004

0.0337 4.8000e-
004

0.0342 9.1500e-
003

4.6000e-
004

9.5900e-
003

0.0000 44.1713 44.1713 7.3000e-
004

4.1800e-
003

45.4371

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0629 0.5754 0.6498 1.0800e-
003

0.0280 0.0280 0.0263 0.0263 0.0000 92.7218 92.7218 0.0221 0.0000 93.2732

Total 0.0629 0.5754 0.6498 1.0800e-
003

0.0280 0.0280 0.0263 0.0263 0.0000 92.7218 92.7218 0.0221 0.0000 93.2732

Mitigated Construction On-Site
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3.4 Building Construction - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.3100e-
003

0.0549 0.0161 2.5000e-
004

8.1900e-
003

3.5000e-
004

8.5500e-
003

2.3700e-
003

3.4000e-
004

2.7000e-
003

0.0000 23.8910 23.8910 1.2000e-
004

3.6100e-
003

24.9703

Worker 9.3000e-
003

6.1500e-
003

0.0730 2.2000e-
004

0.0255 1.3000e-
004

0.0256 6.7800e-
003

1.2000e-
004

6.8900e-
003

0.0000 20.2802 20.2802 6.1000e-
004

5.7000e-
004

20.4668

Total 0.0106 0.0610 0.0891 4.7000e-
004

0.0337 4.8000e-
004

0.0342 9.1500e-
003

4.6000e-
004

9.5900e-
003

0.0000 44.1713 44.1713 7.3000e-
004

4.1800e-
003

45.4371

Mitigated Construction Off-Site

3.5 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0103 0.1019 0.1458 2.3000e-
004

5.1000e-
003

5.1000e-
003

4.6900e-
003

4.6900e-
003

0.0000 20.0269 20.0269 6.4800e-
003

0.0000 20.1888

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0103 0.1019 0.1458 2.3000e-
004

5.1000e-
003

5.1000e-
003

4.6900e-
003

4.6900e-
003

0.0000 20.0269 20.0269 6.4800e-
003

0.0000 20.1888

Unmitigated Construction On-Site
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3.5 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.4000e-
004

2.9000e-
004

3.4200e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.2000e-
004

0.0000 0.9506 0.9506 3.0000e-
005

3.0000e-
005

0.9594

Total 4.4000e-
004

2.9000e-
004

3.4200e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.2000e-
004

0.0000 0.9506 0.9506 3.0000e-
005

3.0000e-
005

0.9594

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0103 0.1019 0.1458 2.3000e-
004

5.1000e-
003

5.1000e-
003

4.6900e-
003

4.6900e-
003

0.0000 20.0268 20.0268 6.4800e-
003

0.0000 20.1888

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0103 0.1019 0.1458 2.3000e-
004

5.1000e-
003

5.1000e-
003

4.6900e-
003

4.6900e-
003

0.0000 20.0268 20.0268 6.4800e-
003

0.0000 20.1888

Mitigated Construction On-Site
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3.5 Paving - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.4000e-
004

2.9000e-
004

3.4200e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.2000e-
004

0.0000 0.9506 0.9506 3.0000e-
005

3.0000e-
005

0.9594

Total 4.4000e-
004

2.9000e-
004

3.4200e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.2000e-
004

0.0000 0.9506 0.9506 3.0000e-
005

3.0000e-
005

0.9594

Mitigated Construction Off-Site

3.6 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 1.3290 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.9200e-
003

0.0130 0.0181 3.0000e-
005

7.1000e-
004

7.1000e-
004

7.1000e-
004

7.1000e-
004

0.0000 2.5533 2.5533 1.5000e-
004

0.0000 2.5571

Total 1.3310 0.0130 0.0181 3.0000e-
005

7.1000e-
004

7.1000e-
004

7.1000e-
004

7.1000e-
004

0.0000 2.5533 2.5533 1.5000e-
004

0.0000 2.5571

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.6000e-
004

3.1000e-
004

3.6500e-
003

1.0000e-
005

1.2700e-
003

1.0000e-
005

1.2800e-
003

3.4000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.0140 1.0140 3.0000e-
005

3.0000e-
005

1.0233

Total 4.6000e-
004

3.1000e-
004

3.6500e-
003

1.0000e-
005

1.2700e-
003

1.0000e-
005

1.2800e-
003

3.4000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.0140 1.0140 3.0000e-
005

3.0000e-
005

1.0233

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 1.3290 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.9200e-
003

0.0130 0.0181 3.0000e-
005

7.1000e-
004

7.1000e-
004

7.1000e-
004

7.1000e-
004

0.0000 2.5533 2.5533 1.5000e-
004

0.0000 2.5571

Total 1.3310 0.0130 0.0181 3.0000e-
005

7.1000e-
004

7.1000e-
004

7.1000e-
004

7.1000e-
004

0.0000 2.5533 2.5533 1.5000e-
004

0.0000 2.5571

Mitigated Construction On-Site
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3.6 Architectural Coating - 2023

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.6000e-
004

3.1000e-
004

3.6500e-
003

1.0000e-
005

1.2700e-
003

1.0000e-
005

1.2800e-
003

3.4000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.0140 1.0140 3.0000e-
005

3.0000e-
005

1.0233

Total 4.6000e-
004

3.1000e-
004

3.6500e-
003

1.0000e-
005

1.2700e-
003

1.0000e-
005

1.2800e-
003

3.4000e-
004

1.0000e-
005

3.4000e-
004

0.0000 1.0140 1.0140 3.0000e-
005

3.0000e-
005

1.0233

Mitigated Construction Off-Site
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4.0 Operational Detail - Mobile

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.1834 1.0671 1.8385 6.9200e-
003

0.4445 9.2200e-
003

0.4537 0.1195 8.7600e-
003

0.1283 0.0000 655.3962 655.3962 0.0207 0.0676 676.0669

Unmitigated 0.1834 1.0671 1.8385 6.9200e-
003

0.4445 9.2200e-
003

0.4537 0.1195 8.7600e-
003

0.1283 0.0000 655.3962 655.3962 0.0207 0.0676 676.0669

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Unrefrigerated Warehouse-No Rail 398.00 398.00 398.00 1,161,966 1,161,966

Total 398.00 398.00 398.00 1,161,966 1,161,966

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Unrefrigerated Warehouse-No 
Rail

9.50 7.30 7.30 59.00 0.00 41.00 92 5 3

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Unrefrigerated Warehouse-No 
Rail

0.434724 0.042733 0.137900 0.127142 0.022269 0.005221 0.010108 0.195980 0.000392 0.000269 0.019303 0.000928 0.003031
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 80.4751 80.4751 0.0130 1.5800e-
003

81.2709

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 80.4751 80.4751 0.0130 1.5800e-
003

81.2709

NaturalGas 
Mitigated

6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 61.7162 61.7162 1.1800e-
003

1.1300e-
003

62.0830

NaturalGas 
Unmitigated

6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 61.7162 61.7162 1.1800e-
003

1.1300e-
003

62.0830

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Unrefrigerated 
Warehouse-No 

Rail

1.15652e
+006

6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 61.7162 61.7162 1.1800e-
003

1.1300e-
003

62.0830

Total 6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 61.7162 61.7162 1.1800e-
003

1.1300e-
003

62.0830

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Unrefrigerated 
Warehouse-No 

Rail

1.15652e
+006

6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 61.7162 61.7162 1.1800e-
003

1.1300e-
003

62.0830

Total 6.2400e-
003

0.0567 0.0476 3.4000e-
004

4.3100e-
003

4.3100e-
003

4.3100e-
003

4.3100e-
003

0.0000 61.7162 61.7162 1.1800e-
003

1.1300e-
003

62.0830

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Unrefrigerated 
Warehouse-No 

Rail

869778 80.4751 0.0130 1.5800e-
003

81.2709

Total 80.4751 0.0130 1.5800e-
003

81.2709

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Unrefrigerated 
Warehouse-No 

Rail

869778 80.4751 0.0130 1.5800e-
003

81.2709

Total 80.4751 0.0130 1.5800e-
003

81.2709

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.8796 2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

Unmitigated 0.8796 2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1329 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.7466 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.6000e-
004

2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

Total 0.8796 2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1329 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.7466 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.6000e-
004

2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

Total 0.8796 2.0000e-
005

1.7600e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4200e-
003

3.4200e-
003

1.0000e-
005

0.0000 3.6400e-
003

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 36.1559 1.4440 0.0345 82.5214

Unmitigated 36.1559 1.4440 0.0345 82.5214

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Unrefrigerated 
Warehouse-No 

Rail

44.2058 / 
0

36.1559 1.4440 0.0345 82.5214

Total 36.1559 1.4440 0.0345 82.5214

Unmitigated
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7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Unrefrigerated 
Warehouse-No 

Rail

44.2058 / 
0

36.1559 1.4440 0.0345 82.5214

Total 36.1559 1.4440 0.0345 82.5214

Mitigated

8.1 Mitigation Measures Waste

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 36.4755 2.1556 0.0000 90.3664

 Unmitigated 36.4755 2.1556 0.0000 90.3664

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Unrefrigerated 
Warehouse-No 

Rail

179.69 36.4755 2.1556 0.0000 90.3664

Total 36.4755 2.1556 0.0000 90.3664

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Unrefrigerated 
Warehouse-No 

Rail

179.69 36.4755 2.1556 0.0000 90.3664

Total 36.4755 2.1556 0.0000 90.3664

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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EMFAC2017 (v1.0.2) Emission Rates

Region Type: County

Region: SAN JOAQUIN

Calendar Year: 2022

Season: Annual

Vehicle Classification: EMFAC2011 Categories

Units: miles/day for VMT, g/mile for RUNEX, PMBW and PMTW. Note 'day' in the unit is operation day.

Region Calendar Year Vehicle Category Model Year Speed Fuel VMT PM10_RUNEX

SAN JOAQUIN 2022 T7 tractor Aggregated 10 DSL 3354.587 0.052040548



Mobile Truck Emissions pounds per gram: 0.002205

On-site Pickup, Loading, and Return for Storage hours per day: 24

Line Source Volume #1:

Assumptions: Factor: Source:

1. Total travel distance per truck trip (one-day): 0.3 miles As measured by Google Maps

2. # of trucks trips per day: 103 trucks Fehr & Peers

3. PM10 Mobile Emissions Factor: 0.052040548 g/mile EMFAC2017

(San Joaquin County, 10 MPH, Year 2022, T7 Tractor)

Therefore:

Total daily PM10 mobile emissions generated by the project along this line volume source:

1.608052928 g/day-24 vehicles

0.003545146 lbs/day-24 vehicles

1.293978161 lbs/year-24 vehicles

Max Hr Emissions

24.00 Peak hour truck trips (assumes all trips occur in the same hour, for a highly conservative estimate)

0.374691944 g/hr-24 vehicles

0.000826053 lbs/hr-24 vehicles



Truck Idling Emission Rates
Idling Emission Rates taken from tables 3.2-41 and 42, of the EMFAC2014 Volume III - Technical Documentation Guidebook: 

http://www.arb.ca.gov/msei/downloads/emfac2014/emfac2014-vol3-technical-documentation-052015.pdf pounds per gram: 0.00220462

Idling Emissions:

Table 3.2-40: Revised HHD Diesel Truck Low Idle Emission Rates (after 2009) PM10 0.001 g/hr-truck

Table 3.2-41: High Idle Emissions Rates for Summer (2009 and later) PM10 0.003 g/hr-truck Note: the following calculation uses an average of the summer and 

Table 3.2-42: High Idle Emissions Rates for Winter (2009 and later) PM10 0.004 g/hr-truck winter high idle emissions rates for the emission factor calcs.

0.000291667 g/5 minutes-truck Note: Trucks are equiped with 5-min auto shutoff.

0.000291667 g/day-truck

24 hours in day

103 # of trucks Source: Fehr & Peers

2 Assumes two periods of idling for five minutes per truck per day.

Therefore: 0.060083333 g/day-all trucks

21.93041667 g/year-all trucks

0.048348235 lbs/year-all trucks

http://www.arb.ca.gov/msei/downloads/emfac2014/emfac2014-vol3-technical-documentation-052015.pdf


Name

Applicability

Author or updater Last Update

Facility:

ID#:

Project #:

Unit and Process#

Operating Hours hr/yr 8,760.00

Cancer Chronic Acute

Score Score Score

0< R<100          1.000 3.10E+00 4.60E-03 0.00E+00 3.10E+00

100R<250       0.250 7.75E-01 1.15E-03 0.00E+00 7.75E-01

250R<500       0.040 1.24E-01 1.84E-04 0.00E+00 1.24E-01

500R<1000     0.011 3.41E-02 5.06E-05 0.00E+00 3.41E-02
1000R<1500   0.003 9.30E-03 1.38E-05 0.00E+00 9.30E-03

1500R<2000   0.002 6.20E-03 9.19E-06 0.00E+00 6.20E-03

2000<R             0.001 3.10E-03 4.60E-06 0.00E+00 3.10E-03

0 CAS# Finder

Substance CAS#

Annual 

Emissions 

(lbs/yr)

Maximum 

Hourly 

(lbs/hr)

Average 

Hourly 

(lbs/hr)  Cancer  Chronic  Acute

9901

Diesel engine exhaust, particulate matter (Diesel PM)
9901 1.34234 0.000521498

1.53E-04
3.10E+00 4.60E-03 0.00E+00

 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00

 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00
 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Totals 3.10E+00 4.60E-03 0.00E+00

Diesel engine exhaust, particulate matter 

(Diesel PM)

Substance

Use the substance dropdown list in the CAS# Finder to 

locate CAS# of substances.
Enter the unit's CAS# of the substances emitted and their 

amounts. 

Prioritzation score for each substance 

generated below. Totals on last row.

Receptor proximity is in meters. Priortization 

scores are calculated by multiplying the total 

scores summed below by the proximity factors. 

Record the Max score for your receptor 

distance. If the substance list for the unit is 

longer than the number of rows here or if there 

are multiple processes use additional 

worksheets and sum the totals of the Max 

Scores.

Receptor Proximity and Proximity Factors
Max Score

Prioritization Calculator
Use to provide a Prioritization score based on the emission potency method.  Entries required in 

yellow areas, output in gray areas.

Matthew Cegielski November 2, 2020

I I I 
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APPENDIX C: BIOLOGICAL RESOURCES ASSESSMENT 

  



 

MOORE BIOLOGICAL CONSULTANTS 
 
 

 

October 6, 2020 

 

Scannell Properties 

Attn: Paul Starn 

3468 Mt. Diablo Blvd., Ste. B115 

Lafayette, CA 94549 

 

Subject: “1520 LATHROP ROAD”, LATHROP, SAN JOAQUIN COUNTY, 

CALIFORNIA: BIOLOGICAL ASSESSMENT 

 

Dear Paul:  

 
Thank you for asking Moore Biological Consultants to assist with the “1520 

Lathrop Road” site in Lathrop, San Joaquin County, California (Figures 1 and 2).  

The purpose of this assessment is to describe existing biological resources in the 

project site, identify potentially significant impacts to biological resources from 

industrial development, and provide recommendations for how to reduce those 

impacts to a less-than-significant level.  The work involved reviewing databases, 

aerial photographs, and documents, and conducting a field survey to document 

vegetation communities, potentially jurisdictional Waters of the U.S. and/or 

wetlands, and potentially suitable habitat for or presence of special-status 

species. This report details the methodology and results of our investigation. 

 
  

Methods 
 
Prior to the field survey, we conducted a search of California Department of Fish 

and Wildlife's (CDFW) California Natural Diversity Database (CNDDB, 2020). 

The CNDDB search was conducted on the USGS 7.5-minute Lathrop and 

Manteca topographic quadrangles, encompassing approximately 120+/- square 

miles surrounding the site (Attachment A). The United States Fish and Wildlife 

Service (USFWS) IPaC Trust Resource Report of Federally Threatened and  

 

10330 Twin Cities Road, Suite 30 • Galt, CA 95632 
(209) 745–1159 • Fax (209) 745-7513 

e-mail: moorebio@softcom.net 



FIGURE 1
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Endangered species that may occur in or be affected by projects in the project 

vicinity was also reviewed (Attachment A). This information was used to identify 

special-status wildlife and plant species that have been previously documented in 

the vicinity or have the potential to occur based on suitable habitat and 

geographical distribution. Additionally, the CNDDB depicts the locations of 

sensitive habitats.  The USFWS on-line-maps of designated critical habitat in the 

area were also downloaded. 

 

A field survey was conducted on September 11, 2020. The survey consisted of 

walking throughout the site making observations of habitat conditions and noting 

surrounding land uses, habitat types, and plant and wildlife species.  The 

fieldwork included an assessment of potentially jurisdictional Waters of the U.S. 

and wetlands as defined by the U.S. Army Corps of Engineers (ACOE, 1987; 

2008) and a search for special-status species and suitable habitat for special-

status species (e.g., blue elderberry shrubs, vernal pools).  Trees in and near the 

site were assessed for the potential use by nesting raptors, especially 

Swainson’s hawk (Buteo swainsoni).  The grasslands in the site and adjacent 

areas visible from the site were searched for burrowing owls (Athene cunicularia) 

or ground squirrel burrows with evidence of past occupancy. 

 

 

Results 

 
GENERAL SETTING: The project site is in east Lathrop, in San Joaquin, County 

California (Figure 1).  The site is in Section 25 within Township 1 South and 

Range 6 East of the USGS 7.5-minute Lathrop topographic quadrangle (Figure 

2).  The site is essentially flat and is at elevations of approximately 20 feet above 

mean sea level.  The site consists of a grassland field that is shaped generally 

like an “L” (Figure 3 and photographs in Attachment B).   

 

Surrounding land uses in this part of San Joaquin County are primarily 

commercial and industrial with residential communities nearby. The site is a  
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1520 Lathrop Road: Biology 6 October 6, 2020  

leveled grassland field that has been fallow for over a decade. In recent years, 

soil has been stockpiled in mounds in the north part of the site. The site appears 

to have been formerly used as an equipment storage yard in the early 2000’s. 

Lathrop Road borders the north edge of the site and a UPS Freight facility 

borders the west edge of the site. A recycling center borders the south edge of 

the site and a fabrication shop borders a portion of the east edge. There is a 

water storage facility situated just northeast of the site (Figure 3).   

 

VEGETATION: The project site has been fallow for several years and is likely 

periodically mowed and/or disked; the site had not been recently disked or 

mowed prior to the field survey and was very weedy. The site is vegetated with 

highly disturbed ruderal grasses and weeds.  Oats (Avena sp.), soft chess brome 

(Bromus hordeaceus), ripgut brome (B. diandrus), foxtail barley (Hordeum 

murinum), and perennial ryegrass (Lolium perenne) are the most common 

grasses in the project site.  Other grassland species such as yellow star-thistle 

(Centaurea solstitalis), black mustard (Brassica nigra), Italian thistle (Carduus 

pycnocephalus), Russian thistle (Salsola tragus), common sunflower (Helianthus 

annuus), prickly lettuce (Lactuca serriola), and filaree (Erodium spp.) are 

intermixed with the grasses. Table 1 is a list of plant species observed in the site. 

 

There are no trees in the site. There are two notable oleander shrubs in the north 

part of the site and a few tree tobacco seedlings in the soil stockpile area. There 

is a large cottonwood tree just off-site near the southwest corner of the site and a 

row of small off-site redwood trees adjacent to the south edge of the site. There 

are a few small willows and cottonwood seedlings within a basin adjacent to the 

southwest corner of the site. There are a few other large trees scattered in 

parcels near the project site.  

 

No blue elderberry (Sambucus mexicana) shrubs were observed within or 

adjacent to the project site. 
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TABLE 1 

PLANT SPECIES OBSERVED IN THE SITE 

 

Amsinckia menziesii rancher’s fireweed 
Avena sp. wild oat 

Brassica nigra black mustard 
Bromus diandrus ripgut brome 

Bromus hordeaceus soft chess brome 
Carduus pycnocephalus  Italian thistle 
Centaurea solstitialis yellow star-thistle 

Cerastium glomeratum mouseear chickweed 

Convolulus arvensis morning glory 

Datura innoxia datura 
Epilobium brachycarpum annual fireweed 
Eremocarpus setigerus turkey mullein 
Erigeron canadensis Canadian horseweed 
Erodium botrys filaree 

Helianthus annuus common sunflower 
Heliotropium curassavicum seaside heliotrope 
Heterotheca grandiflora telegraph weed 
Hordeum murinum foxtail barley 

Lactuca serriola prickly lettuce 

Lolium perenne perennial ryegrass 

Raphanus sativus wild radish 

Rumex crispus curly dock 

Salsola tragus  Russian thistle 

Trifolium hirtum rose clover 

Vicia americana American vetch 

 

 

 

WILDLIFE: A variety of bird species were observed in the site.  Turkey vulture 

(Cathartes aura), American kestrel (Falco sparverius), American crow (Corvus 

brachyrhynchos), mourning dove (Zenaida macroura), and killdeer (Charadrius 

vociferous) are representative bird species observed in and near the site (Table 

2).  All of these are species commonly found in urban areas in the project vicinity.   
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TABLE 2 

WILDLIFE SPECIES OBSERVED IN THE SITE 

 

Birds 

Great blue heron Ardea herodias  

Turkey vulture Cathartes aura 

Red-tailed hawk Buteo jamaicensis 

American kestrel Falco sparverius 

Killdeer Charadrius vociferus 

Rock dove Columba livia 

Mourning dove Zenaida macroura 

California scrub jay Aphelocoma californica 

American crow Corvus brachyrhynchos 

Northern mockingbird Mimus polyglottos  

Loggerhead shrike Lanius ludovicianus 

European starling Sturnus vulgaris 

Brewer’s blackbird Euphagus cyanocephalus 

 

 

 

There are a few large trees relatively close to the project site that are suitable for 

nesting raptors, including Swainson’s hawks. The oleander shrubs in site and 

other smaller trees and shrubs in the project vicinity provide nesting opportunities 

for smaller songbirds. Given the presence of trees and shrubs near the site, it is 

likely one or more pairs of raptors and a variety of songbirds nest in and/or near 

the site during most years. It is possible that ground-nesting songbirds such as 

killdeer and red-winged blackbird (Agelaius phoeniceus) nest in the grassland 

habitats in the site.  

 

A variety of mammals are likely to occur in the project site.  However, no 

mammals were observed in the site during the recent survey. Only a few 

California ground squirrel (Otospermophilus beecheyi) burrows were observed in 
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the site and several pocket gopher burrows were also observed. Other common 

species such as raccoon (Procyon lotor), coyote (Canis latrans), black-tailed hare 

(Lepus californicus), striped skunk (Mephitis mephitis), and Virginia opossum 

(Didelphis virginiana) are expected to occur in the greater project vicinity and 

may occur in the site. A number of species of small rodents including mice (Mus 

musculus, Reithrodontomys megalotis, and Peromyscus maniculatus) and voles 

(Microtus californicus) also likely occur. 

 

Based on habitat types present, only a few amphibian and reptile species are 

expected to use habitats in the site.  Although none were observed, common 

species such as western fence lizard (Sceloporus occidentalis), Pacific chorus 

frog (Pseudacris regilla), gopher snake (Pituophis melanoleucus), common king 

snake (Lampropeltis getulus), and common garter snake (Thamnophis sirtalis) 

are expected to occur at the site.  

 

WATERS OF THE U.S. AND WETLANDS: Waters of the U.S., including wetlands, are 

broadly defined under 33 Code of Federal Regulations (CFR) 328 to include 

navigable waterways, their tributaries, and adjacent wetlands.  State and federal 

agencies regulate these habitats and Section 404 of the Clean Water Act 

requires that a permit be secured prior to the discharge of dredged or fill 

materials into any waters of the U.S., including wetlands.  ACOE, CDFW, and the 

California Regional Water Quality Control Board (RWQCB) have jurisdiction over 

modifications to riverbanks, lakes, stream channels and other wetland features. 

 

“Waters of the U.S.”, as defined in 33 CFR 328.4, encompasses Territorial Seas, 

Tidal Waters, and Non-Tidal Waters; Non-Tidal Waters includes interstate and 

intrastate rivers and streams, as well as their tributaries.  The limit of federal 

jurisdiction of Non-Tidal Waters of the U.S. extends to the “ordinary high water 

mark”.  The ordinary high water mark is established by physical characteristics 

such as a natural water line impressed on the bank, presence of shelves, 

destruction of terrestrial vegetation, or the presence of litter and debris.   
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Jurisdictional wetlands are vegetated areas that meet specific vegetation, soil, 

and hydrologic criteria defined by the ACOE Wetlands Delineation Manual and 

Regional Supplement (ACOE, 1987; 2008).  Jurisdictional wetlands are usually 

adjacent to or hydrologically associated with Waters of the U.S.  Isolated 

wetlands are outside federal jurisdiction, but may still be regulated by state 

agencies including CDFW and RWQCB. 

 

Jurisdictional wetlands and Waters of the U.S. include, but are not limited to, 

perennial and intermittent creeks and drainages, lakes, seeps, and springs; 

emergent marshes; riparian wetlands; and seasonal wetlands.  Wetlands and 

Waters of the U.S. provide critical habitat components, such as nest sites and a 

reliable source of water, for a wide variety of wildlife species. 

 

The project site consists of an open grassland field vegetated with upland 

grasses and weeds.  No potentially jurisdictional Waters of the U.S. or wetlands 

of any type were observed within the project site.  There are no aquatic 

resources depicted in the site in the National Wetland Inventory (NWI) map 

(Attachment C).   

 

SPECIAL-STATUS SPECIES: Special-status species are plants and animals that are 

legally protected under the state and/or federal Endangered Species Act or other 

regulations. The Federal Endangered Species Act (FESA) of 1973 declares that 

all federal departments and agencies shall utilize their authority to conserve 

endangered and threatened plant and animal species. The California 

Endangered Species Act (CESA) of 1984 parallels the policies of FESA and 

pertains to native California species.  Both FESA and CESA prohibit 

unauthorized “take” (i.e., killing) of listed species, with take broadly defined in 

both acts to include activities such as harassment, pursuit and possession.  

 

Special-status wildlife species also includes species that are considered rare 

enough by the scientific community and trustee agencies to warrant special 

consideration, particularly with regard to protection of isolated populations, 
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nesting or denning locations, communal roosts, and other essential habitat. The 

federal Migratory Bird Treaty Act and Fish and Game Code of California protect 

special-status bird species year-round, as well as their eggs and nests during the 

nesting season. Fish and Game Code of California also provides protection for 

mammals and fish.  

 

Special-status plants are those which are designated rare, threatened, or 

endangered and candidate species for listing by the USFWS. Special-status 

plants also include species considered rare or endangered under the conditions 

of Section 15380 of the California Environmental Quality Act Guidelines, such as 

those plant species identified on Lists 1A, 1B and 2 in the Inventory of Rare and 

Endangered Vascular Plants of California (CNPS, 2020).  Finally, special-status 

plants may include other species that are considered sensitive or of special 

concern due to limited distribution or lack of adequate information to permit listing 

or rejection for state or federal status, such as those included on CNPS List 3. 

 

Table 3 provides a summary of the listing status and habitat requirements of 

special-status plant and wildlife species that have been documented in the 

greater project vicinity or for which there is potentially suitable habitat in the 

project area.  This table also includes an assessment of the likelihood of 

occurrence of each of these species in the site. The evaluation of the potential for 

occurrence of each species is based on the distribution of regional occurrences 

(if any), habitat suitability, and field observations.  

 

SPECIAL-STATUS PLANTS: Species of special-status plants identified in the 

CNDDB (2020) search include slough thistle (Cirsium crassicaule), and wright’s 

trichocornis (Trichocoronis wrightii var. wrightii) (Table 3 and Attachment A).  

Although not within the CNDDB (2020) search area, large-flowered fiddleneck 

(Amsinckia grandiflora) is in the USFWS IPaC Trust Resource Report 

(Attachment A). 

 



TABLE 3 

SPECIAL-STATUS PLANT AND WILDLIFE SPECIES DOCUMENTED OR POTENTIALLY-OCCURRING IN THE PROJECT VICINITY 

Common 
Name 

 
Scientific Name 

Federal 

Status1 
State 

Status1 
CNPS 

List2 
 

Habitat 
 

Potential for Occurrence in the Project Site 
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PLANTS       
Large-flowered 
fiddleneck 

Amsinckia 
grandiflora 

E E 1B Cismontane woodland, 
valley and foothill 

grassland.  
 

Unlikely: the grasslands in the site are highly 
disturbed and do not provide suitable habitat for 

large-flowered fiddleneck. There are no 
occurrences of this species in the CNDDB (2020) 

search area.  
 

Slough thistle Cirsium 
crassicaule 
 

None None 1B Chenopod scrub, marshes 
and swamps, and riparian 

scrub. 

Unlikely: there is no suitable habitat for slough 
thistle in the site. The nearest occurrence of slough 

thistle in the CNDDB (2020) search area is 
approximately 3 miles southwest of the site. 

 
Delta button 
celery 

Eryngium 
racemosum 

None E 1B Seasonally inundated 
(usually floodplain) riparian 
scrub with a clay substrate. 

 

Unlikely: there is no suitable habitat for this species 
in the site.  The nearest occurrence of delta button 

celery in the CNDDB (2020) search area is 
approximately 9.5 miles southeast of the site. 

 
Wright’s 
trichocoronis 

Trichocoronis 
wrightii var. 
wrightii 

None None 2 Marshes and swamps, 
riparian forest, meadows 

and seeps and vernal 
pools. 

Unlikely: there is no suitable habitat for Wright’s 
trichocoronis in the site.  The nearest occurrence of 

this species in the CNDDB (2020) search area is 
approximately 3.5 miles southwest of the site. 

WILDLIFE       
Birds       
Burrowing owl Athene 

cunicularia 
 

None SC N/A Open, dry annual or 
perennial grasslands, 

deserts and scrublands 
characterized by low-
growing vegetation. 

Unlikely: there were very few ground squirrel 
burrows observed in the site and no ground 

squirrels or burrowing owls were observed during 
the field survey. The ruderal grasslands in the site 

are highly disturbed and provide low quality 
foraging habitat for burrowing owl. The nearest 

occurrence of burrowing owls in the CNDDB (2020) 
search area is in the open field just north of the site, 

across from Lathrop Road.   
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Swainson’s 
hawk 

Buteo swainsoni None T N/A Breeds in stands of tall 
trees in open areas; 

foraging habitats include 
grasslands, annual 

cropland, and alfalfa fields 
supporting rodents. 

 

Low: the ruderal grassland in the site provides 
moderately suitable foraging habitat for Swainson’s 
hawk. While there are no trees in the site, there is a 
large tree just southwest of the site that is suitable 
for nesting Swainson’s hawks. A remnant raptor 
stick nest was observed in this tree. The nearest 
occurrences of Swainson’s hawk in the CNDDB 

(2020) search area are a few records approximately 
1.5 miles from the project site.   

 
Tricolored 
blackbird 

Agelaius tricolor None T N/A Requires open water and 
protected nesting substrate, 
usually cattails and riparian 

scrub with surrounding 
foraging habitat 

Unlikely: the ruderal grasslands in the site provide 
low quality foraging habitat for tricolored blackbird. 
Although there is no suitable aquatic habitat in the 
site, there are a few basins near the site that may 

provide suitable nesting habitat for tricolored 
blackbird. These basins were dry during the recent 
survey, but contain emergent wetland vegetation. 
The nearest occurrence of tricolored blackbird in 

the CNDDB (2020) search area is approximately 2 
miles south of the site. 

 
Loggerhead 
shrike 

Lanius 
ludovicianus 

None SC N/A Annual grasslands and 
agricultural areas; nests in 

trees and shrubs. 

Unlikely: the ruderal grasslands in the site provide 
low quality foraging habitat for loggerhead kite. The 

two oleander shrubs in the site may provide 
suitable nesting habitat and a loggerhead shrike 
was observed perching in a small tree tobacco 

seedling in the site. The nearest occurrence of this 
species in the CNDDB (2020) search area is 
approximately 2 miles southwest of the site. 

 
Song sparrow 
(“Modesto” 
population) 

Melospiza 
melodia  

None SC N/A Resident of brackish water 
marshes surrounding 
Suisun Bay.  Inhabits 

cattails, tules, and tangles 
bordering sloughs. 

 

Unlikely: the site does not provide suitable habitat 
for this species. The nearest occurrence of 

Modesto song sparrow in the CNDDB (2020) 
search area is approximately 3 miles northwest of 

the site. 
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Yellow-headed 
blackbird 

Xanthocephalus 
xanthocephalus 

None SC N/A Brackish and fresh water 
marshes; usually nests in 

expansive patches of 
cattails or tules. 

Unlikely: the ruderal grasslands in the site provide 
low quality foraging habitat for yellow-headed 

blackbird. Although there is no suitable aquatic 
habitat in the site, there are a few basins near the 
site that may provide suitable nesting habitat for 
yellow-headed blackbird. These basins were dry 
during the recent survey, but contain emergent 

wetland vegetation. The nearest occurrence of this 
species in the CNDDB (2020) search area is 
mapped non-specifically around Lathrop, and 

includes the southwest part of the site.  

Mammals       

Riparian brush 
rabbit 

Sylvilagus 
bachmani 
riparius 

E E N/A Riparian thickets in 
Stanislaus and southern 
San Joaquin Counties. 

Unlikely: the site does not provide suitable habitat 
for riparian brush rabbit. The CNDDB (2020) 

contains a few occurrences of this species in the 
San Joaquin River corridor approximately 3 miles 

southwest of the site. 
 
 
 

Reptiles & Amphibians       
Giant garter 
snake 

Thamnophis 
gigas 

T T N/A Freshwater marsh and low 
gradient streams; drainage 

canals and irrigation 
ditches, primarily for 

dispersal or migration. 
 

Unlikely: the project site does not provide suitable 
habitat for giant garter snake. There are no 

recorded occurrences of this species in the CNDDB 
(2020) search area. 

California tiger 
salamander 

Ambystoma 
californiense 

T T N/A Seasonal water bodies 
without fish (i.e., vernal 

pools and stock ponds) and 
grassland/ woodland 
habitats with summer 
refugia (i.e., burrows). 

Unlikely: there is no suitable habitat within or near 
the site for California tiger salamander. The nearest 

occurrence of this species in the CNDDB (2020) 
search area is approximately 3 miles southwest of 
the site. The site is not within designated critical 
habitat for California tiger salamander (USFWS, 

2005a). 
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California red-
legged frog 

Rana aurora 
draytonii 

T SC N/A Lowlands and foothills in or 
near permanent sources of 

deep water with dense, 
shrubby or emergent 
riparian vegetation. 

 

Unlikely: there is no suitable aquatic habitat for 
California red-legged frog in or near the project site. 
California red-legged frog is also presumed extinct 

on the floor of the Central Valley of California. 
There are no recorded occurrences of this species 
in the CNDDB (2020) search area.  The site is not 
within designated critical habitat for California red-

legged frog (USFWS, 2006). 

Fish 
Delta smelt Hypomesus 

transpacificus 
T T N/A Shallow lower delta 

waterways with submersed 
aquatic plants and other 

suitable refugia. 

None: there is no aquatic habitat in the site to 
support delta smelt. There are no recorded 

occurrences of this species in the CNDDB (2020) 
search area. The site is within designated critical 

habitat for delta smelt (USFWS, 1994).  
 

Central Valley 
steelhead 

Oncorhynchus 
mykiss 

T None N/A Riffle and pool complexes 
with adequate spawning 
substrates within Central 

Valley drainages. 

 

None: there is no aquatic habitat in the site. The 
nearest occurrence of this species in the CNDDB 

(2020) search area is approximately 2.5 miles west 
of the site in the San Joaquin River.  The San 
Joaquin River is designated critical habitat for 

Central Valley steelhead (NOAA, 2005). 
 

Longfin smelt Spirinchus 
thaleichthys 

None 

 
SC N/A Brackish estuarine habitats. None: there is no aquatic habitat in the site to 

support longfin smelt.  The nearest occurrence of 
longfin smelt in the CNDDB (2020) in the San 

Joaquin River approximately 2.5 miles west of the 
site. 

Invertebrates       
Valley 
elderberry 
longhorn beetle 

Desmocerus 
californicus 
dimorphus 
 

T None N/A Elderberry shrubs, usually 
in Central Valley riparian 

habitats. 

Unlikely: no blue elderberry shrubs were observed 
in the project site. The nearest occurrence of this 

species in the CNDDB (2020) is approximately 6.5 
miles northwest of the site. The site is not in 

designated critical habitat for this species (USFWS 
1980). 
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Western 
bumble bee 

Bombus 
occidentalis 
 

None CE N/A Meadows and grasslands 
with abundant floral 

resources, usually high 
elevation 

 

Unlikely: the site does not provide suitable habitat 
for western bumble bee. The nearest occurrence of 

this species in the CNDDB (2020) search area is 
approximately 3 miles southwest of the site. 

 
Vernal pool 
fairy shrimp 

 

Branchinecta 
lynchi 
 

T None N/A Vernal pools 

 
Unlikely: there are no vernal pools in the site. There 

are no occurrences of vernal pool fairy shrimp 
recorded in the CNDDB (2020) in the search area. 
The site is not within designated critical habitat for 

vernal pool fairy shrimp (USFWS, 2005b). 

 
Vernal pool 
tadpole shrimp 

 

Lepidurus 
packardi 
 

E None N/A Vernal pools 

 
Unlikely: there are no vernal pools in the site. There 

are no occurrences of vernal pool tadpole shrimp 
recorded in the CNDDB (2020) within the search 

area. The site is not in designated critical habitat for 
vernal pool tadpole shrimp (USFWS, 2005b). 

 

1 T= Threatened; E = Endangered; CE = Candidate for Endangered Status; SC=State of California Species of Special Concern. 
2 CNPS List 1B includes species that are rare, threatened, or endangered in California and elsewhere; List 2 includes plants that are 

rare, threatened or endangered in California but are more common elsewhere. 
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Special-status plants generally occur in relatively undisturbed areas in vegetation 

communities such as vernal pools, marshes and swamps, seasonal wetlands, 

riparian scrub, chenopod scrub, and areas with unusual soils.  None of these 

vegetation communities occur in the site.  The ruderal grasslands in the site are 

highly disturbed and do not provide suitable habitat for any of the plants in Table 

3 or any other special-status plants. Due to lack of suitable habitat, no other 

special-status plant species are expected to occur in the site. 

 

SPECIAL-STATUS WILDLIFE: The potential for intensive use of habitats within the 

project site by special-status wildlife species is generally low. Special-status 

wildlife species that have been recorded in greater project vicinity in the CNDDB 

(2020) include Swainson’s hawk, burrowing owl, tricolored blackbird (Agelaius 

tricolor), loggerhead shrike (Lanius ludovicianus), song sparrow (“Modesto 

population”) (Melospiza melodia), yellow-headed blackbird (Xanthocephalus 

xanthocephalus), riparian brush rabbit (Sylvilagus bachmani riparius), California 

tiger salamander (Ambystoma californiense), Central Valley steelhead 

(Oncorhynchus mykiss), longfin smelt (Spirinchus thaleichthys), valley elderberry 

longhorn beetle (Desmocerus californicus dimorphus) and western bumble bee 

(Bombus occidentalis). Although not included in the CNDDB within the search 

area, giant garter snake (Thamnophis gigas), California red-legged frog (Rana 

aurora draytonii), delta smelt (Hypomesus transpacificus), vernal pool fairy 

shrimp (Branchinecta lynchi), and vernal pool tadpole shrimp (Lepidurus 

packardi) were added to Table 3 because they are included in the USFWS IPaC 

Trust Resource Report (Attachment A).   

 

The project site and surrounding areas may have provided habitat for the special-

status wildlife species listed in Table 3 at some time in the past. However, 

agriculture and development have substantially modified natural habitats within 

the greater project vicinity.  Of the wildlife species identified in the CNDDB, 

Swainson’s hawk, burrowing owl, and loggerhead shrike are the only species 

with potential to occur in the project site on more than a transitory or very 

occasional basis.  These birds are discussed further below because they could 
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be disturbed by noise if they nested in or near the project site during 

construction.  

 

SWAINSON’S HAWK: The Swainson’s hawk is a migratory hawk listed by the State 

of California as a Threatened species. The Migratory Bird Treaty Act and Fish 

and Game Code of California protect Swainson’s hawks year-round, as well as 

their nests during the nesting season (March 1 through September 15).  

Swainson’s hawk are found in the Central Valley primarily during their breeding 

season, a population is known to winter in the San Joaquin Valley.   

 

Swainson's hawks prefer nesting sites that provide sweeping views of nearby 

foraging grounds consisting of grasslands, irrigated pasture, hay, and wheat 

crops. Most Swainson's hawks are migratory, wintering in Mexico and breeding in 

California and elsewhere in the western United States.  This raptor generally 

arrives in the Central Valley in mid-March, and begins courtship and nest 

construction immediately upon arrival at the breeding sites.  The young fledge in 

early July, and most Swainson's hawks leave their breeding territories by late 

August. 

 

The CNDDB (2020) contains several records of nesting Swainson’s hawk in the 

greater project vicinity. There are a few records of nesting Swainson’s hawks 

within two miles of the project site. There are a few suitable nest trees near the 

project site and annual cropland and grasslands in the region provide suitable 

foraging habitat for this species; Swainson’s hawks may also forage in the 

grasslands in the project site. The field survey was conducted outside of the 

nesting season for this species, but a remnant raptor stick nest was observed in 

the large cottonwood adjacent to the southwest corner of the site. A red-tailed 

hawk was observed perched in this tree during the recent survey, but Swainson’s 

hawks could potentially utilize this nest during some years.   

 

The project will participate in the San Joaquin County Multi-Species Habitat 

Conservation and Open Space Plan (HCP) (SJCOG, 2000). Standard Incidental 
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Take Minimization Measures (ITMMs) under the HCP outline protective 

measures for Swainson’s hawk. As there is potential Swainson’s hawk nesting 

habitat (i.e., large trees) adjacent to the site, it is anticipated SJCOG will issue 

ITMMs for Swainson’s hawks.  In the event that construction commences during 

the nesting season (i.e., if construction starts between March 1 and August 31) 

and Swainson’s hawks are nesting in or adjacent to the site, a construction 

setback from the nest tree would be required until nesting is complete.  The 

setback is calculated as twice the diameter of the dripline of the nest tree as 

measured from under the nest, and is usually less than 100 feet.  In the event 

that a Swainson’s hawk nests in an off-site tree within the required setback, the 

area in the setback would be unavailable for construction until the Swainson’s 

hawk nesting season is over.   

 

BURROWING OWL: The Migratory Bird Treaty Act and Fish and Game Code of 

California protect burrowing owls year-round, as well as their nests during the 

nesting season (February 1 through August 31).  Burrowing owls are a year-long 

resident in a variety of grasslands as well as scrub lands that have a low density 

of trees and shrubs with low growing vegetation; burrowing owls that nest in the 

Central Valley may winter elsewhere.   

 

The primary habitat requirement of the burrowing owl is small mammal burrows 

for nesting.  The owl usually nests in abandoned ground squirrel burrows, 

although they have been known to dig their own burrows in softer soils.  In urban 

areas, burrowing owls often utilize artificial burrows including pipes, culverts, and 

piles of concrete pieces.  This semi-colonial owl breeds from March through 

August, and is most active while hunting during dawn and dusk.  There are 

several records of this species in the CNDDB (2020) search area and the nearest 

record is in the grassland field just north of the site, across from Lathrop Road.   

 
The intensity of development surrounding the site reduces the likelihood of 

burrowing owls using the site for nesting.  No burrowing owls were observed in 

the project site during the recent survey and very few ground squirrel burrows 
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were observed in the site. This species is known to occur in the area and if 

burrow habitat becomes available in the future, this species may utilize habitats 

in the site for nesting.  

 

Standard ITMMs under the HCP outline protective measures for burrowing owl.  

As there is potential burrowing owl habitat (i.e., burrows) in the site, it is 

anticipated SJCOG will issue ITMMs for burrowing owl. If construction is 

scheduled to commence outside the nesting season (i.e., if construction starts 

between September 1 and January 31) and burrowing owls are present on-site, 

they can be passively relocated.  In the event that construction commences 

during the nesting season and burrowing owls are present on-site, a 250-foot 

construction setback from the natal burrow would be required until nesting is 

complete.   

 

LOGGERHEAD SHRIKE: Loggerhead shrike is a State of California Species of 

Concern, but is not a listed species at the state or federal level. The Migratory 

Bird Treaty Act and Fish and Game Code protect loggerhead shrike year-round, 

as well as their nests during nesting season; nesting for this species peaks from 

January to July. Loggerhead shrike can be found variable habitats such as 

agricultural fields, riparian areas, and pastures.  Loggerhead shrike breeds 

mainly in open areas with scattered shrubs and trees dominated.  

 

The large oleander shrubs in the site and shrubs and trees adjacent to the site 

may be used for nesting by loggerhead shrike and the grasslands in the site 

provide suitable foraging habitat for this species. The nearest occurrence of 

Loggerhead shrike in the CNDDB (2020) search area is approximately 2 miles 

southwest of the site. A loggerhead shrike was observed perched in a tree 

tobacco seedling in the project site during the recent survey. This shrike 

appeared to be foraging in the site.  

 

Standard ITMMs under the HCP outline protective measures for loggerhead 

shrike.  As there is potential loggerhead shrike nesting habitat in and adjacent to 
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the site (i.e., shrubs and trees), it is anticipated SJCOG will issue ITMMs for 

loggerhead shrike.  In the event that construction commences during the nesting 

season and loggerhead shrikes are present on-site, a 100-foot construction 

setback from the nesting area shall be established and maintained during the 

nesting season until the young have fledged. 

 

OTHER SPECIAL-STATUS SPECIES: The site does not provide suitable aquatic 

habitat for any type of fish, giant garter snake, California tiger salamander, or 

California red-legged frog. There is no emergent wetland habitat in the site for 

nesting tricolored blackbird, yellow-headed blackbird, or song sparrow. The site 

lacks riparian habitat vegetation to support riparian brush rabbit. There are no 

blue elderberry shrubs in the site, precluding the potential occurrence of valley 

elderberry longhorn beetle. There are no vernal pools or seasonal wetlands in 

the site for vernal pool branchiopods (i.e., fairy and tadpole shrimp). Finally, the 

site does not provide suitable habitat for western bumble bee.  

 

CRITICAL HABITAT: The site is not within designated critical habitat for delta smelt  

(USFWS, 2004), California red-legged frog (USFWS, 2006), California tiger 

salamander (USFWS, 2005a), federally listed vernal pool shrimp or plants 

(USFWS, 2005b), delta smelt (USFWS, 1994), valley elderberry longhorn beetle 

(USFWS, 1980), or Central Valley steelhead (NOAA, 2005) (Attachment D).  

 

SAN JOAQUIN COUNTY MULTI-SPECIES HABITAT CONSERVATION AND OPEN SPACE 

PLAN (HCP): The project will participate in the San Joaquin County Multi-Species 

Habitat Conservation and Open Space Plan (HCP) (SJCOG, 2000).  The HCP 

involves the payment of fees and implementation of ITMMs to avoid impacts on 

nesting birds and other special-status species.  The site was previously 

developed and is mapped as “Urban/Fee Exempt” in the HCP (Attachment E).  

There will be no “per-acre” HCP fees associated with re-development of this site.   
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Conclusions and Recommendations 

 

• The site consists of a grassland field that has been fallow for several years.  

On-site habitats are biologically unremarkable. 

 

• No potentially jurisdictional Waters of the U.S. or wetlands were observed in 

or adjacent to the site. 

  

• No sensitive natural communities were observed in the site.   

 

• Due to a lack of suitable habitat, it is unlikely that special-status plants occur 

in the site. 

 

• With the exception of Swainson’s hawk, burrowing owl, and loggerhead 

shrike, no special-status wildlife species are expected to occur in or near the 

site on more than a very occasional or transitory basis.  

 

• The site does not provide suitable habitat for riparian brush rabbit. There is 

no suitable habitat to support giant garter snake, California tiger salamander 

or California red-legged frog, and will have no effect on these special-status 

amphibians and reptiles. As there are no blue elderberry shrubs in the site, 

the project will have no effect on valley elderberry longhorn beetle.  Due to a 

lack of vernal pools or seasonal wetlands in the site, the project will have no 

effect on vernal pool fairy shrimp or vernal pool tadpole shrimp. As the 

project will not involve work in rivers or streams and will not change regional 

drainage patterns, it will have no effect on special-status fish. 

 

• The project site is not within areas that are designated as critical habitat for 

federally listed species.  

 

• The project is expected to participate in the San Joaquin County Multi-

Species Habitat Conservation and Open Space Plan (HCP) (SJCOG, 2000).  



The site was previously developed and is mapped as "Urban/Fee Exempt" 

in the HCP (Attachment E). There will be no "per-acre" HCP fees 

associated with re-development of this site. 

• The HCP involves the payment of fees and implementation of Incidental 

Take Minimization Measures to avoid impacts on nesting birds and other 

special-status species. Based on habitats present, it is anticipated SJCOG 

will issue ITMMs for Swainson's hawk, burrowing owl, and loggerhead 

shrike. The applicant will be required to implement the ITMMs, including 

setbacks from active nests, if any, until the young fledge. 

• Trees, shrubs, and grasslands in and near the site could be used by birds 

protected by the MBTA and/or Fish and Game Code of California. If 

construction commences during the general avian nesting season (March 1 

through July 31 ), a pre-construction survey for nesting birds is 

recommended. If active nests are found, work in the vicinity of the nest(s) 

should be delayed until the young fledge. 

Thank you, again, for asking Moore Biological Consultants to assist with the 

project. Please call me at (209) 745-1159 with any questions. 

Sincerely, 

~ 
Diane S. Moore, M.S. 

Principal Biologist 
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW 
SSC or FP

Agelaius tricolor

tricolored blackbird

ABPBXB0020 None Threatened G2G3 S1S2 SSC

Ambystoma californiense

California tiger salamander

AAAAA01180 Threatened Threatened G2G3 S2S3 WL

Athene cunicularia

burrowing owl

ABNSB10010 None None G4 S3 SSC

Bombus occidentalis

western bumble bee

IIHYM24250 None Candidate 
Endangered

G2G3 S1

Buteo swainsoni

Swainson's hawk

ABNKC19070 None Threatened G5 S3

Cirsium crassicaule

slough thistle

PDAST2E0U0 None None G1 S1 1B.1

Desmocerus californicus dimorphus

valley elderberry longhorn beetle

IICOL48011 Threatened None G3T2 S2

Eryngium racemosum

Delta button-celery

PDAPI0Z0S0 None Endangered G1 S1 1B.1

Lanius ludovicianus

loggerhead shrike

ABPBR01030 None None G4 S4 SSC

Lytta moesta

moestan blister beetle

IICOL4C020 None None G2 S2

Melospiza melodia

song sparrow  ("Modesto" population)

ABPBXA3010 None None G5 S3? SSC

Oncorhynchus mykiss irideus pop. 11

steelhead - Central Valley DPS

AFCHA0209K Threatened None G5T2Q S2

Spirinchus thaleichthys

longfin smelt

AFCHB03010 Candidate Threatened G5 S1

Sylvilagus bachmani riparius

riparian brush rabbit

AMAEB01021 Endangered Endangered G5T1 S1

Trichocoronis wrightii var. wrightii

Wright's trichocoronis

PDAST9F031 None None G4T3 S1 2B.1

Xanthocephalus xanthocephalus

yellow-headed blackbird

ABPBXB3010 None None G5 S3 SSC

Record Count: 16
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slough thistle

Delta button-celery

big tarplant

Wright's trichocoronis

Great Valley Cottonwood Riparian Forest

Great Valley Valley Oak Riparian Forest
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tricolored blackbird

tricolored blackbird

tricolored blackbird

western bumble bee

western bumble bee

moestan blister beetle

moestan blister beetle

yellow-headed blackbird

California tiger salamander

song sparrow  ("Modesto" population)

song sparrow  ("Modesto" population)

steelhead - Central Valley DPS

steelhead - Central Valley DPS

longfin smelt

steelhead - Central Valley DPS

burrowing owl

American badger

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

tricolored blackbird

tricolored blackbird

valley elderberry longhorn beetle

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk
burrowing owl

Swainson's hawk

riparian brush rabbit

riparian brush rabbit

burrowing owl

riparian brush rabbit

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

loggerhead shrike

Swainson's hawk

Swainson's hawk

Swainson's hawk

riparian brush rabbit

riparian brush rabbit

Swainson's hawk

Swainson's hawk

riparian brush rabbit

Swainson's hawk

Swainson's hawk

California tiger salamander

Swainson's hawk

Swainson's hawk

Swainson's hawk

Sacramento anthicid beetle

riparian brush rabbit

burrowing owl

burrowing owl

burrowing owl

burrowing owl

burrowing owl

burrowing owl

burrowing owl

Swainson's hawk
Swainson's hawk

Swainson's hawk
Swainson's hawk

Swainson's hawk

Swainson's hawk
Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawkSwainson's hawk
Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawkSwainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk Swainson's hawk
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Swainson's hawk
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Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

Swainson's hawk

riparian brush rabbit

riparian brush rabbit

Swainson's hawk
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IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly a�ected by activities in the project area. However, determining the likelihood
and extent of e�ects a project may have on trust resources typically requires gathering additional
site-speci�c (e.g., vegetation/species surveys) and project-speci�c (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
o�ce(s) with jurisdiction in the de�ned project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
San Joaquin County, California

Local o�ces
Sacramento Fish And Wildlife O�ce

  (916) 414-6600
  (916) 414-6713

Federal Building
2800 Cottage Way, Room W-2605
Sacramento, CA 95825-1846

San Francisco Bay-Delta Fish And Wildlife

U.S. Fish & Wildlife ServiceIPaC

~d I 
I r 

~,.; 

I .~ 
'I> 

1 
"-

~ 
:, 

"' 

-" 
lt.1afflllC.II P.- ,,o ~ 

91 r,.-. 11r ,r1 

https://ecos.fws.gov/ipac/


  (916) 930-5603
  (916) 930-5654

650 Capitol Mall
Suite 8-300
Sacramento, CA 95814

http://kim_squires@fws.gov

http://kim_squires@fws.gov/


Endangered species
This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of in�uence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly a�ected by activities in that area (e.g., placing a
dam upstream of a �sh population, even if that �sh does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water �ow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential e�ects to species, additional site-speci�c and
project-speci�c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local o�ce and a species list which ful�lls this requirement can
only be obtained by requesting an o�cial species list from either the Regulatory Review section in
IPaC (see directions below) or from the local �eld o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the �sheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce of the
National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially a�ected by activities in this location:

Mammals

1

2

NAME STATUS

https://www.fws.gov/ecological-services/
https://www.fisheries.noaa.gov/topic/consultations/endangered-species-act-consultations
http://www.nmfs.noaa.gov/pr/species/esa/listed.htm
https://www.fws.gov/endangered/laws-policies/esa.html
https://ecos.fws.gov/ipac/status/list
https://www.fisheries.noaa.gov/


Reptiles

Amphibians

Fishes

Insects

Crustaceans

Riparian Brush Rabbit Sylvilagus bachmani riparius
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/6189

Endangered

NAME STATUS

Giant Garter Snake Thamnophis gigas
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/4482

Threatened

NAME STATUS

California Red-legged Frog Rana draytonii
There is �nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/2891

Threatened

California Tiger Salamander Ambystoma californiense
There is �nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/2076

Threatened

NAME STATUS

Delta Smelt Hypomesus transpaci�cus
There is �nal critical habitat for this species. Your location overlaps
the critical habitat.
https://ecos.fws.gov/ecp/species/321

Threatened

NAME STATUS

Valley Elderberry Longhorn Beetle Desmocerus californicus
dimorphus

There is �nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/7850

Threatened

NAME STATUS

- ---

- ---

- ---

- ---

- ---

https://ecos.fws.gov/ecp/species/6189
https://ecos.fws.gov/ecp/species/4482
https://ecos.fws.gov/ecp/species/2891
https://ecos.fws.gov/ecp/species/2076
https://ecos.fws.gov/ecp/species/321
https://ecos.fws.gov/ecp/species/7850


Flowering Plants

Critical habitats
Potential e�ects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

This location overlaps the critical habitat for the following species:

Migratory birds

Vernal Pool Fairy Shrimp Branchinecta lynchi
There is �nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/498

Threatened

Vernal Pool Tadpole Shrimp Lepidurus packardi
There is �nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/2246

Endangered

NAME STATUS

Large-�owered Fiddleneck Amsinckia grandi�ora
There is �nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/5558

Endangered

NAME TYPE

Delta Smelt Hypomesus transpaci�cus
https://ecos.fws.gov/ecp/species/321#crithab

Final

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php

1

2

--- -- -------

--- -- -------

--- -- -------

-- ---- ---------

• 

https://ecos.fws.gov/ecp/species/498
https://ecos.fws.gov/ecp/species/2246
https://ecos.fws.gov/ecp/species/5558
https://ecos.fws.gov/ecp/species/321#crithab
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php


The birds listed below are birds of particular concern either because they occur on the USFWS Birds
of Conservation Concern (BCC) list or warrant special attention in your project location. To learn
more about the levels of concern for birds on your list and how this list is generated, see the FAQ
below. This is not a list of every bird you may �nd in this location, nor a guarantee that every bird on
this list will be found in your project area. To see exact locations of where birders and the general
public have sighted birds in and around your project area, visit the E-bird data mapping tool (Tip:
enter your location, desired date range and a species on your list). For projects that occur o� the
Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird
species on your list are available. Links to additional information about Atlantic Coast birds, and
other important information about your migratory bird list, including how to properly interpret and
use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization measures to
reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at
the top of your list to see when these birds are most likely to be present and breeding in your
project area.

Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php
Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

NAME BREEDING SEASON (IF A
BREEDING SEASON IS INDICATED
FOR A BIRD ON YOUR LIST, THE
BIRD MAY BREED IN YOUR
PROJECT AREA SOMETIME WITHIN
THE TIMEFRAME SPECIFIED,
WHICH IS A VERY LIBERAL
ESTIMATE OF THE DATES INSIDE
WHICH THE BIRD BREEDS
ACROSS ITS ENTIRE RANGE.
"BREEDS ELSEWHERE" INDICATES
THAT THE BIRD DOES NOT LIKELY
BREED IN YOUR PROJECT AREA.)

Burrowing Owl Athene cunicularia
This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9737

Breeds Mar 15 to Aug 31

Common Yellowthroat Geothlypis trichas sinuosa
This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/2084

Breeds May 20 to Jul 31

• 

• 
---- ---- ----- -------

---------- - -- ---

···················································----------

--- -- -------

--- -- -------

https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://ebird.org/ebird/map/
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
https://ecos.fws.gov/ecp/species/9737
https://ecos.fws.gov/ecp/species/2084


Probability of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the FAQ
“Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting to
interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week months.)
A taller bar indicates a higher probability of species presence. The survey e�ort (see below) can be
used to establish a level of con�dence in the presence score. One can have higher con�dence in the
presence score if the corresponding survey e�ort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in the
week where the species was detected divided by the total number of survey events for that

Costa's Hummingbird Calypte costae
This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9470

Breeds Jan 15 to Jun 10

Nuttall's Woodpecker Picoides nuttallii
This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9410

Breeds Apr 1 to Jul 20

Oak Titmouse Baeolophus inornatus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.
https://ecos.fws.gov/ecp/species/9656

Breeds Mar 15 to Jul 15

Song Sparrow Melospiza melodia
This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA

Breeds Feb 20 to Sep 5

Spotted Towhee Pipilo maculatus clementae
This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/4243

Breeds Apr 15 to Jul 20

Yellow-billed Magpie Pica nuttalli
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.
https://ecos.fws.gov/ecp/species/9726

Breeds Apr 1 to Jul 31

--- - -------

--- -- -------

--- -- -------

--- -- -------

■ 

https://ecos.fws.gov/ecp/species/9470
https://ecos.fws.gov/ecp/species/9410
https://ecos.fws.gov/ecp/species/9656
https://ecos.fws.gov/ecp/species/4243
https://ecos.fws.gov/ecp/species/9726


 no data survey e�ort breeding season probability of presence

week. For example, if in week 12 there were 20 survey events and the Spotted Towhee was
found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of presence
is calculated. This is the probability of presence divided by the maximum probability of presence
across all weeks. For example, imagine the probability of presence in week 20 for the Spotted
Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any
week of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is
0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of
presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its
entire range. If there are no yellow bars shown for a bird, it does not breed in your project area.

Survey E�ort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e�ort range, simply hover your mouse cursor over the bar.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas o� the Atlantic coast, where bird returns are based on all
years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Burrowing Owl
BCC - BCR (This is a
Bird of Conservation
Concern (BCC) only in
particular Bird
Conservation Regions
(BCRs) in the
continental USA)

Common
Yellowthroat
BCC - BCR (This is a
Bird of Conservation
Concern (BCC) only in
particular Bird
Conservation Regions
(BCRs) in the
continental USA)

■ 

■ ■ 
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http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php


The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is
queried and �ltered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identi�ed as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to o�shore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my speci�ed location?

The probability of presence graphs associated with your migratory bird list are based on data provided by the
Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen
science datasets .

Probability of presence data is continuously being updated as new and better information becomes available. To
learn more about how the probability of presence graphs are produced and how to interpret them, go the
Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or
year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or
(if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds
guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur
in your project area, there may be nests present at some point within the timeframe speci�ed. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Paci�c Islands, Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in o�shore areas from
certain types of development or activities (e.g. o�shore energy development or longline �shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird
impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal
also o�ers data and information about other taxa besides birds that may be helpful to you in your project review.

https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
http://avianknowledge.net/index.php/phenology-tool/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds


Alternately, you may download the bird model results �les underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam
Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be
in your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring
in my speci�ed location”. Please be aware this report provides the “probability of presence” of birds within the 10
km grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey e�ort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
red horizontal bar). A high survey e�ort is the key component. If the survey e�ort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey e�ort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
con�rm presence, and helps guide you in knowing when to implement conservation measures to avoid or
minimize potential impacts from your project activities, should presence be con�rmed. To learn more about
conservation measures, visit the FAQ “Tell me about conservation measures I can implement to avoid or minimize
impacts to migratory birds” at the bottom of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

--- -

https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php
http://www.fws.gov/refuges/


Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME
This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very
large projects that intersect many wetland areas. Try again, or visit the NWI map to view wetlands at
this location.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identi�ed based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classi�cation established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth veri�cation work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or �eld work. There may be
occasional di�erences in polygon boundaries or classi�cations between the information depicted on the map and
the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuber�cid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may de�ne and describe wetlands in a
di�erent manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to de�ne the limits of proprietary jurisdiction of any Federal, state, or local government or to establish
the geographical scope of the regulatory programs of government agencies. Persons intending to engage in
activities involving modi�cations within or adjacent to wetland areas should seek the advice of appropriate federal,
state, or local agencies concerning speci�ed agency regulatory programs and proprietary jurisdictions that may
a�ect such activities.

---

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://www.fws.gov/wetlands/data/mapper.HTML


 

 

 

 

 

 

 

 

 

 

Attachment B 

Photographs 



MOORE BIOLOGICAL

Ruderal grassland in the east part of the site, looking west from the east edge of the 
site; 09/11/20.

Ruderal grassland in the central part of the site, looking north from the south edge of the 
site; 09/11/20. 



MOORE BIOLOGICAL

East edge of the site, looking north from the southeast corner of the site; 09/11/20. 

South edge of the site, looking east from the southwest corner of the site; 09/11/20. The 
row of young redwood trees are just off-site. 



MOORE BIOLOGICAL

East edge of the site, looking north along the fenceline adjacent to a water storage 
facility; 09/11/20. The water storage facility is situated just northeast of the project site. 

West edge of the site, looking south from the northwest corner of the site; 09/11/20. 
There is a freight storage yard adjacent to the west edge of the site. 



MOORE BIOLOGICAL

Soil and gravel stockpiles (circled) in the north part of the site, looking northeast; 
09/11/20. This area appears to be used for excess soil and rock disposal.  

North edge of the site, looking east along Lathrop Road from the northwest corner of the 
site; 09/11/20. 



MOORE BIOLOGICAL

Remnant raptor stick nest in a tree just off-site, looking southwest from the southwest 
corner of the site. A red-tailed hawk was observed perched in this tree during the field 
survey. 

Off-site basin adjacent to the west edge of the site, looking west from the southwest 
corner of the site; 09/11/20. This basin was dry and contained upland grasses and 
weeds. 



 

 

 

 

 

 

 

 

 

 

Attachment C 

National Wetland Inventory Map 



1520 Lathrop Road

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

Wetlands
Estuarine and Marine Deepwater

Estuarine and Marine Wetland

Freshwater Emergent Wetland

Freshwater Forested/Shrub Wetland

Freshwater Pond

Lake

Other

Riverine

October 6, 2020

0 0.055 0.110.0275 mi

0 0.085 0.170.0425 km

1:3,312

This page was produced by the NWI mapper

National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.
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Attachment D 

Designated Critical Habitat 



LATHROP MANTECA AVENA

RIPONVERNALIS

UNION ISLAND

SALIDA
TRACY

STOCKTON EASTHOLT STOCKTON WEST PETERS

CRITICAL HABITAT
1520 Lathrop Road

City of  Lathrop, San Joaquin County, CA
Map Date: 09/11/20; Source: USFWS, NOAA ± 0 1.50.75

Miles

Project Site

Steelhead

Delta smelt



 

 

 

 

 

 

 

Attachment E 

San Joaquin County Multi-Species Habitat 
Conservation And Open Space Plan:  

Lathrop Area Compensation Map  
& 2020 Fee Schedule 



Moore Biological 
Consultants

Source (Basemap): SJCOG, 2000 SAN JOAQUIN COUNTY HCP 
LAND CATEGORY / PAY ZONE 

MAP

Project
Site



SJCOG, Inc. 
 
555 East Weber Avenue ● Stockton, CA 95202 ● (209) 235-0600 ● FAX (209) 235-0438 
 

San Joaquin County Multi-Species Habitat Conservation &  
Open Space Plan (SJMSCP) 

 
 
 
 

2020 Updated Habitat Fees* 

Habitat Type Fee Per Acre 

Multi-Purpose Open Space $6,412 
Natural  $12,822 
Agriculture $12,822 
Vernal Pool - uplands $52,833 
Vernal Pool - wetted $100,788 

* Effective January 1, 2020 – December 31, 2020 

\ 

2020 Endowment Fees with In-lieu Land** 

Type of Preserve 
Enhancement 

Cost/acre 

Land 

Management 

Cost/acre 

TOTAL PER 

ACRE 

ENDOWMENT 

Agricultural Habitat Lands $3,831.00  $847.22  $4,678.22 

Natural Lands $3,831.00  $847.22  $4,678.22 

Vernal Pool Habitat    

Vernal Pool Grasslands $15,274.00  $2,580.93  $17,854.93 

Vernal Pool Wetted                     $63,915.00  $2,533.80  $66,448.80 

** Effective January 1, 2020 – December 31, 2020 in lieu of fees to be used as the endowment for the 
dedicated land preserves (Category B + C) based on impacted acres. 

  
VELB Mitigation 

 
A special fee category shall apply when removal of the Valley Elderberry Long-horned Beatle 
(VELB) habitat of elderberry shrubs occurs.  The fee shall be paid to SJCOG, Inc. or a VELB 
mitigation bank approved by the Permitting Agencies.  The current fee, as established in the VELB 
Conservation Fund Account managed by the Center for Natural Lands Management, and approved by 
the USFWS, is $1,800 per VELB Unit (one unit= one stem over 1" in diameter at ground level which 
is removed).  Fees shall be established by the JPA during preconstruction surveys (i.e., counts of stems 
to be removed with and without exit holes shall be completed during preconstruction surveys) and 
shall be paid to the JPA prior to ground disturbance or stem removal, whichever comes first. 

Doug Kuehne 

CHAIR 

 

Jesus Andrade 

VICE CHAIR 

 

Andrew T. Chesley 

PRESIDENT 

 

Member Agencies 

CITIES OF  

ESCALON,  

LATHROP,  

LODI,  

MANTECA,  

RIPON,  

STOCKTON,  

TRACY, 

AND 

THE COUNTY OF  

SAN JOAQUIN 

 

mayo
Text Box
Breakdown Land In Lieu per acre:
Category A = $8,144
Category B+C = $4,678.22
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APPENDIX D: PHASE I ENVIRONMENTAL SITE ASSESSMENT (ESA) 
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ENVIRONMENTAL  
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1520 East Lathrop Road (APN 180-040-140) 
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California 
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Scannell Properties 

8801 River Cross Boulevard, Suite 300 
Indianapolis, IN 46420 

 
 
 
 
 
 
 
 

 
 

October 15, 2020 
20-ENV5814 
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October 15, 2020  
20-ENV5814 
 
Scannell Properties 
8801 River Cross Boulevard, Suite 300 
Indianapolis, IN 46420 
 
Attention: Mr. Paul Starn 
 
Subject:  Phase I Environmental Site Assessment Report 
 1520 East Lathrop Road (APN 180-040-140) 
  Lathrop, California 95330 
 
Dear Mr. Starn: 
 
 We have performed a Phase I Environmental Site Assessment in conformance with the 
scope and limitations of ASTM Practice E 1527-13/AAI of 1520 East Lathrop Road (APN 180-
040-140) in Lathrop, California, the property. Any exceptions to, or deletions from, this practice 
are described in Section 1 of this report. This assessment has revealed obvious evidence of a 
recognized environmental condition in connection with the property that warrants further 
investigation and/or documentation at this time. 
 
 Should you have any questions regarding this report, please contact the undersigned. 
 
Sincerely, 
 
Basics Environmental, Inc. 

 
Zachary Gotler 
Project Coordinator 
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PROFESSIONAL CERTIFICATION 
 

PHASE I ENVIRONMENTAL SITE ASSESSMENT 
1520 East Lathrop Road (APN 180-040-140) 

Lathrop, California 
For 

Scannell Properties 
20-ENV5814 

October 15, 2020 
 

 I declare that, to the best of my professional knowledge and belief, 1 meet the definition of 
“Environmental Professional” as defined by the Environmental Protection Agency's Final Rule 
(40 CFR 312.21). I have the specific qualifications based on education, training and experience to 
assess a property of the nature, history and setting. In performing Phase I Environmental Site 
Assessments, I develop and perform the all appropriate inquiries in conformance with the 
standards and practices set forth in 40 CFR Part 312.  
 
 The findings, interpretations of data, recommendations, specifications or professional 
opinions are presented within the limits prescribed by available information at the time the report 
was prepared, in accordance with generally accepted professional environmental practice and 
within the requirements by the Client. There is no other warranty, either expressed or implied. The 
data and findings of this report are based on the readily available data and information obtained 
from numerous public and private agencies regarding the subject site and its immediate vicinity. 
Additional search (at greater cost) may or may not disclose information which may significantly 
modify the findings of this report. We accept no liability on completeness or accuracy of the 
information presented and or provided to us, or any conclusions and decisions which may be made 
by the Client or others regarding the subject site. 
 
 This report was prepared solely for the benefit of Basic's Client. Basics consents to the 
release of this report to third parties involved in the transaction for which the report was prepared, 
including without limitation, lenders, title companies, public institutions, attorneys, and other 
consultants. However, any use of or reliance upon this report shall be solely at the risk of such 
party and without legal recourse against Basics, or its subcontractors, affiliates, or their respective 
employees, officers, or directors, regardless of whether the action in which recovery of damage is 
sought is based upon contract, tort (including the sole, concurrent or other negligence and strict 
liability of Basics), statute or otherwise. This report shall not be used or relied upon by a party that 
does not agree to be bound by the above statements. 
 
 
 
 
Donavan G. Tom, M.B.A., E.P., R.E.P.A. 
Principal Consultant  
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1.0 INTRODUCTION 
 

1.1 Purpose of Investigation 
 
 Basics Environmental, Inc. (Basics) has performed this Phase I Environmental Site 

Assessment (ESA) for Scannell Properties pursuant to our signed agreement on September 23, 

2020. The "subject site" is at 1520 East Lathrop Road (APN 180-040-140), Lathrop, California 

(APN 180-040-140). The purpose of this ESA is to: 

• Observe site conditions at the property in accordance with the protocols set forth 
by the American Society for Testing and Materials (ASTM) Standard E1527-13, 
Standard Practice for Environmental Site Assessments: Phase I Environmental Site 
Assessment Process and U.S. Environmental Protection Agency’s All Appropriate 
Inquiry (AAI) Final Rule 40 CFR Part 312, except where modified by the proposal; 

• Identify to the extent feasible recognized environmental conditions in connection 
with the subject site. The ESA is intended to evaluate the potential for the presence 
of hazardous or toxic chemicals in the soil and/or groundwater resulting from past 
and present land use activities. To the extent possible, potential sources of 
hazardous or toxic chemicals from adjacent off-site operations will also be 
evaluated; and 

• Render findings and professional opinion regarding the potential for adverse 
environmental impacts on or adjacent to the site. 

1.2 Scope of Work 
 

The scope of work performed for this ESA consisted of the following tasks: 

• Field reconnaissance and personal interviews to evaluate environmental land-use 
conditions on the subject site and view adjacent properties; 

 
• Aerial photograph, City Directory and/or Fire Insurance/Topographic Map review 

(typically back to 1940 or first developed use of the property) to evaluate former 
environmental land-use conditions on the subject site and adjacent properties; 

 
• Review of federal, state and county files and environmental database search report 

obtained from a commercial service providing up to date and current information; 
 
• Evaluation of the physical setting (geomorphic, geologic and hydrogeologic) of the 

subject site property; and 
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• Preparation of this ESA report to present the findings and professional opinions 

regarding potential recognized environmental conditions on the site. 
 

The work for this ESA was performed within the client approved scope of work and budget 

for the investigation. 

1.3 Special Terms and Conditions  
 

The goal of this ESA is to identify recognized environmental conditions indicating the 

presence or likely presence of any hazardous substances or petroleum hydrocarbons in structures, 

ground, groundwater, or surface water of the property. Recognized environmental conditions are 

not intended to include de minimis conditions that do not present risks to public health or 

environment and that would not be subject to enforcement actions by government agencies.
 

1.4 Limitations and Exceptions  
 

This ESA only includes a visual evaluation of the presence of asbestos, lead paint, radon, 

or mold, if applicable. In addition, this ESA does not include the results of any sampling, 

monitoring, or other types of field and/or laboratory testing or investigation.
  

1.5 User Responsibilities  
 
 The user of this ESA will be responsible for: (1) determining the relationship of the 

purchase price to the value of the property; (2) disclosure of specialized knowledge, experience or 

information which may affect the environmental condition of the subject site; and (3) disclosure 

of any environmental cleanup liens against the property within recorded land title records, if 

applicable. None of the above was provided by the client for our review.  
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2.0 SITE DESCRIPTION AND RECONNAISSANCE 
 

2.1 Site Description and Uses 

2.1.1 Interviews 
 
 A Basics representative visited the subject site on September 30, 2020. Basics observed 

the various facilities and operations conducted at the site and also noted the land-use in the vicinity 

of the site. Mr. Bruce Myers, Site Representative, provided access to the available areas. A 

standard environmental questionnaire was utilized to obtain disclosure of specialized knowledge, 

experience or information that may affect the environmental condition of the subject site.  

 Information provided by Mr. Myers indicated to his knowledge no hazardous materials or 

underground storage tanks are currently utilized onsite. Mr. Myers indicated that, for purposes of 

this assessment, he has no specialized knowledge or experience pertaining to the site or the 

adjacent properties that is material to RECs in connection with the subject property. 

 Additional information obtained from the interviews is incorporated within the appropriate 

sections of this report. 

2.1.2 Site Description and Uses 
 

The subject site is located within the City of Lathrop, along the southern side of East 

Lathrop Road one parcel to the east of the southeast intersection of McKinley Avenue and Lathrop 

Road and approximately 2.29 miles east of the San Joaquin River (See Drawings 1 and 2). The 

subject site consists of an approximately 18.15-acre “irregular” shaped parcel of land. There are 

currently no improvements on the subject site parcel. 

 Underground services for natural gas, water, and sanitary sewers are located along Lathrop 

Road. No obvious evidence of electrical transformers was observed at the subject site. Information 

obtained from the site inspection indicated no evidence that PCB-containing equipment is now 

used or has been used in connection with the property. 
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 The general area surrounding the property is developed commercial and zoned CS 

(Commercial Service). A site plan illustrating the site and adjacent properties is shown in Drawing 

3. 

2.1.3 Environmental Land-Use Conditions 
 
 The subject site was evaluated for the use and storage of hazardous substances and 

petroleum products; use of aboveground and underground storage tanks, storage and disposal of 

hazardous wastes; evidence of releases from hazardous materials, and identification of conduits to 

the subsurface. 

 18.15-Acre Vacant Parcel of Land (APN 198-040-140) – The subject site consists of one 

“irregular” shaped parcel of land totaling 18.15 acres of land. The subject site consists of a vacant 

lot on a relatively flat topography. A driveway entrance is located along the central northern side 

of the subject site accessible via Lathrop Road to the north. A metal fence runs along the southern, 

eastern and western borders of the subject site parcel. 

 During the time of the site visit, the surface of the central portion of the subject site 

consisted of bare soil and short & tall unmanaged vegetation. Located along the northern dirt 

driveway entrance are mounds of soil. The origin of these mounds of soil is unknown. Visual 

observations of the mounds of exposed soil did not reveal any obvious signs of hazardous 

materials, stains or spills. 

 Located in the northwestern, southwestern and southeastern portions of the subject site are 

three abandoned in-place groundwater monitoring wells. Visual observations of the groundwater 

monitoring wells appeared in good condition and did not reveal any obvious signs of hazardous 

materials, stains or spills. Visual observations of the bare soil and unmanaged vegetation 

surrounding the groundwater monitoring wells did not reveal any other obvious evidence of drains, 

sumps, major cracks or other conduits to the subsurface. 

Visual observations of the rest of the vacant lot did not reveal any obvious signs of 

hazardous materials, stains or spills. Visual observations of rest of the vacant lot did not reveal any 

other obvious evidence of drains, sumps, major cracks or other conduits to the subsurface. In 

addition, no obvious evidence of rinsing or dumping, underground storage tanks, distressed 
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vegetation, or surface impoundments was observed. No obvious evidence of underground storage 

tanks, distressed vegetation, or surface impoundments were observed throughout the site during 

the inspection. 

2.2 Adjacent Properties 

2.2.1 Immediate Adjacent Properties 
 
Sites in the vicinity of the subject site were observed during the sites reconnaissance to 

evaluate conditions or businesses indicative of hazardous or potentially toxic materials use. 

The following are the uses of the adjoining properties. 

North -  Lathrop Road followed by a landscaped area as part of the San Joaquin 
Distribution Center – Sharpe Army Depot Complex (700 & 850 East Roth 
Road) 

South - “AMG Resources Corp” Metal Processing Plant (15332 McKinley Avenue) 
East -  “Con-Fab Corp” Concrete Product Manufacturing Plant (1910 East Lathrop 

Road) and San Joaquin Irrigation District Well (1750 East Lathrop Road) 
West -  “UPS Freight” Shipping Service Truck Storage Yard (1444 East Lathrop Road) 

and a Vacant Lot 
 
 Visual observations of the immediate adjacent properties did not reveal any obvious 

business activities indicative to the use, storage and/or treatment of hazardous materials. In 

addition, no obvious evidence was noted at the immediate adjacent properties that would represent 

a significant environmental concern to the subject site. 

2.2.2 Wells 
 
 Three groundwater monitoring wells were noted on the northwestern, southwestern and 

southeastern corners of the subject site and were installed on the subject site as part of a previous 

groundwater sampling report performed in 2004 on the subject site. No other obvious evidence of 

wells, such as water supply wells and/or groundwater-monitoring wells were noted on or nearby 

the subject site. See Section – 5.3 Previous Environmental Reports 
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2.3 Non-ASTM E1527 Considerations 

2.3.1 Asbestos Containing Construction Materials 
 
 An asbestos survey was not conducted at the property as part of this assessment. However, 

no structures are currently located at the subject site. In addition, no obvious evidence of friable or 

non-friable suspect asbestos containing materials was observed on the subject site. 

 Asbestos is a mineral fiber that occurs in rock and soil. Because of its fiber strength and 

heat resistance asbestos has been used in a variety of building construction materials for insulation 

and as a fire retardant. Original building materials not easily accessible including, but not limited 

to, flooring and masting materials, sheet rock muds and taping compounds, ceiling and roofing 

materials, and ducting and surfacing materials may contain ACCMs. To confirm if any asbestos 

materials are contained within the structure on the subject site, an asbestos survey should be 

performed by an AHERA trained asbestos professional. If the property building is slated for 

renovation or demolition, an asbestos inspection will be required, pursuant to the National 

Emission Standards for Hazardous Air Pollutant (NESHAPs). 

2.3.2 Lead-Based Paint 
 

A lead-based paint survey was not conducted at the property as a part of this assessment. 

However, no structures are currently located at the subject site. In addition, no obvious evidence 

of dumping of lead-based paint containing materials was observed on the subject site. 

 Lead-based paint is any paint, varnish, stain, or other applied coating that has 1 mg per 

square cm (or 5,000 µg/g by dry weight) or more of lead. In Section 1017 of the Housing and 

Urban Development Guidelines, Residential Lead-Based Paint Hazard Reduction Act of 1992, 

otherwise known as " Title X", states that a lead-based paint hazard is "any condition that causes 

exposure to lead that would result in adverse human health effects" resulting from lead-

contaminated dust, bare, lead-contaminated soil, and/or lead-contaminated paint that is 

deteriorated or present on accessible, friction, or impact surfaces. Therefore, under Title X, intact 

lead-based paint on most walls and ceilings would not be considered a "hazard,” although the paint 
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should be maintained and its condition monitored to ensure that it does not deteriorate and become 

a hazard. 

Note: It is our understanding that the subject site parcel is under consideration of 

redevelopment. Due to (Pre-1978) structures on-site, there is a low potential for these former 

structures to have impacted the shallow soil with lead-based paint. However, the construction 

contractor for the site should be prepared to deal with the possible discovery and removal of lead 

impacted soil (and/or associated contamination, if any) in accordance with local and state 

regulations.  

2.3.3 Radon 
 
 Radon testing was not conducted at the property as a part of this assessment. However, 

based on the Map of Radon Zones provided by the United States Environmental Protection Agency 

(EPA), there is a moderate potential that radon concentrations at, or above, 4 picocuries per liter 

(pCi/l) are present at the site. Concentrations at, or above, 4 pCi/l are considered to be 

concentrations of concern per Cal-EPA and EPA. Based on the map, radon has been detected in 

San Joaquin County at average levels between 2 pCi/l and 4 pCi/l.  Additional information can 

also be obtained from the California Department of Public Health’s Radon Program, which 

provides a list of radon test results from throughout the state that are sorted by zip code.  

 Radon is a naturally occurring radioactive gas that is odorless, invisible, and without 

taste.  It is released during the natural decay of uranium, which is present in most rock, soil and 

water. Its occurrence in the state is influenced primarily by geology. Radon can be found 

throughout California because uranium exists in all rock and soil.  Although certain areas of the 

state are more likely to contain higher radon levels than others, radon is a house-to-house issue. 

You may live in an area of low radon potential yet your house can have elevated radon but your 

neighbor's house has a low radon level.  Radon, in its natural state cannot be detected with the 

human senses. To confirm if any radon is contained within the structure on the subject site, testing 

should be performed by an EPA-authorized state certified radon testing professional. 
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2.3.4 Mold 
 
 A mold survey was not conducted at the property as a part of this assessment. However, 

no obvious evidence of mold or water damaged materials were observed within easily accessible 

areas of the structure.   

 In general, mold is a subset of the fungi family. Fungi are common and found in most 

ecosystems. Fungi is needed to help recycle organic material to sustain plant and animal life. In 

order to reproduce, mold release tiny spores into the air, which eventually attach onto surfaces 

favorable for growth. A class of fungi, molds have been found to cause a variety of health problems 

in humans, including allergic, toxicological, and infectious responses. Molds are decomposers of 

organic materials, and thrive in humid environments, and produce spores to reproduce as plants 

produce seeds. When mold spores land on a damp spot indoors, they may begin growing and 

digesting whatever they are growing on in order to survive. When excessive moisture or water 

accumulates indoors, mold growth will often occur, particularly if the moisture problems remain 

undiscovered or not addressed. 

 Currently, there are no established “sound, science-based Permissible Exposure Limits 

(PELs) for indoor molds at this time.” As mold becomes a more prevalent issue, building owners 

will need to stay informed on the subject. There are dozens of Internet web sites geared to the 

topic, and increased litigation in this area is also fueling increased interest. With any new trend 

there often is misinformation, incorrect conclusions, and conflicting information. Those involved 

in the building industry should consider the source and weight of information carefully before 

drawing conclusions and making decisions. 

 To confirm if any mold is present within the structure on the subject site, laboratory test 

and sampling can be performed by a qualified industrial hygienist for various species of fungi such 

as Aspergillus, Cladosporium, Stachybotris and other mycotoxins, and bacteria families such as 

Legionella, etc. However, the only types of evidence that have been related consistently to adverse 

health effects are the presence of current or past water damage, damp materials, visible mold, and 

mold odor, not the number or type of mold spores nor the presence of other markers of mold in 

indoor air or dust. 
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3.0 PHYSICAL SITE SETTING 
 

3.1 Geomorphic Description 
 

The subject site is located within the boundaries of the Sacramento/San Joaquin (Central) 

Valley, which extends from just north of Red Bluff southward to the Sacramento-San Joaquin 

River Delta, at approximately 15-18 feet above mean sea level. The Central Valley is part of the 

Great Valley, a large northwest-trending structural trough, bordered on the east by the Sierra 

Nevada and the on west by the Coast Ranges. The Central Valley can be divided into three primary 

geomorphic features; valley floors, uplands, and volcanic buttes (Olmsted and Davis, 1961). The 

valley floor features are generally composed of younger valley fill sediments and are located in 

the central part of the valley. On the east and west margins of the valley, upland geomorphic 

features predominate. These areas are generally composed of low hills, dissected uplands, and 

terraces mantled with a relatively thin soil cover. The sediments underlying these areas are 

generally older than those found in the flood plains.   

3.2 Geologic Setting 
 
 The geologic formations in the Central Valley range in age from Paleozoic to Holocene. 

The oldest rocks are granitic, metamorphic, and marine sediments; these are found at considerable 

depth in the center of the valley and are exposed along the eastern and western margins. These 

rocks are overlain by Eocene marine and continental sediments containing saline or brackish water. 

The post-Eocene continental formations were deposited by streams flowing from the surrounding 

mountains into the subsiding valley. Review of the California Division of Mines and Geology 

"Geologic Map of the San Francisco —San Jose Quadrangle," indicates that the site is underlain 

by Quaternary alluvial fan deposits of the Modesto Formation.  

 Information regarding oil and gas fields was researched at the California Department of 

Conservations website. Based on the well finder produced by the Division of Oil, Gas, and 

Geothermal Resources (http://maps.conservation.ca.gov/doggr/), the subject site does not fall 



 

PHASE I 3-2 20-ENV5814 
 

within a known gas field. In addition, no oil or gas wells, plugged and abandoned dry holes were 

noted on or nearby the subject site.  

 Information regarding soil lithology was researched at the California Water Resources 

Control Board’s website at https://geotracker.waterboards.ca.gov/. Based on a previous subsurface 

investigation performed at the subject site (, the subsurface of the site consists of generally fine-

grained (predominantly sandy silts, sands, silty sands and sandy clays) to the total depth explored 

of 66 feet below ground surface (bgs) (Kleinfelder, 2004). 

3.3 Hydrogeologic Setting 
 

Information regarding first depth to groundwater and flow direction was researched at the 

California Regional Water Quality Control Board’s (RWQCB) website at 

https://geotracker.waterboards.ca.gov/.  Regionally, the ground water flow direction is to the north 

in the direction of the San Joaquin River. Locally, topography is relatively flat. Information 

regarding groundwater was researched at the California Water Resources Control Board’s website 

at https://geotracker.waterboards.ca.gov/.  

Based on a previous subsurface investigation performed for the subject site, Groundwater 

was encountered at approximately 14 to 19 feet bgs. The calculated groundwater flow direction at 

the subject site was west by southwest (Kleinfelder, 2004). Seasonal variations, hillside runoff, 

aquifer pumping, tidal fluctuations or other factors may influence ground water levels. 
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4.0 HISTORICAL REVIEW 
 

 Site historical information was obtained from a review of Sanborn Fire Insurance Maps, 

United States Geological Survey (U.S.G.S.) Topographic Maps, aerial photographs, Polk and 

Haines City Directories. In addition, local building department and newspaper records were also 

reviewed. The following Sanborn maps, topographic maps, and city directories were reviewed on 

September 30, 2020, within the libraries maintained by the University of California in Berkeley, 

California and City of Stockton Main Branch Library in Stockton, California. The aerial 

photographs were reviewed online within the sites maintained by National Environmental Title 

Research, LLC, TerraServer, and Google Earth. Additional Sanborn maps and aerial photographs 

were provided by EDR. 

 Note: Copies of supporting aerials, city directories and maps are not typically included in 

the report. The historical references are reviewed within local public libraries and are copyright 

protected and cannot be reproduced without the consent of the owner. As such, our reports properly 

cite and reference the historical reference in accordance with ASTM E1527-13/AAI protocols.  

Any incorporation of these documents without the permission of the owner would be against the 

law. 

 Reference Date 
   
 Sanborn Fire Insurance Map 1884 
 Sanborn Fire Insurance Map 1891 
 Sanborn Fire Insurance Map 1898 
 Sanborn Fire Insurance Map 1908 
 U.S.G.S. Topographic Map 1915 
 Sanborn Fire Insurance Map 1929 
 Aerial Photograph 1937 
 Aerial Photograph 1940 
 U.S.G.S. Topographic Map 1952 
 Aerial Photograph 1957 
 Aerial Photograph 1963 
 Aerial Photograph 1968 
 U.S.G.S. Topographic Map 1968 
 Haines City Directory 1971 
 Haines City Directory 1975 
 



 

PHASE I 4-2 20-ENV5814 
 

 Aerial Photograph 1975 
 U.S.G.S. Topographic Map 1976 
 Haines City Directory 1980  
 Aerial Photograph 1982 
 Haines City Directory 1985 
 U.S.G.S. Topographic Map 1987 
 Haines City Directory 1991 
 U.S.G.S. Topographic Map 1991 
 Aerial Photograph 1993 
 InfoUSA City Directory 1995 
 U.S.G.S. Topographic Map 1996  
 Haines City Directory 2000 
 InfoUSA City Directory 2002 
 Aerial Photograph 2006 
 InfoUSA City Directory 2007  
 Aerial Photograph 2009 
 Aerial Photograph 2012 
 InfoUSA City Directory 2012
 Aerial Photograph 2016 
 InfoUSA City Directory 2017 
 
  
 In the Lathrop Sanborn Fire Insurance Maps of 1884, 1891, 1898, 1908 and 1929, the 

subject site and all immediate adjacent sites fall outside the area of coverage and no site-specific 

maps are available. 

 In the USGS topographic map of 1915, the subject site is shown as undeveloped land. 

During that time, bordering the site is a road (current Lathrop Road) followed by undeveloped 

land; undeveloped land to the south; undeveloped land to the east; and undeveloped land to the 

west.  

 In the aerial photographs of 1937 and 1940, the subject site is shown as undeveloped land. 

During this time, bordering the site is a road (currently Lathrop Road) followed by undeveloped 

land to the north; undeveloped land to the south; undeveloped land to the east; and undeveloped 

land and a small agricultural orchard to the west. 
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 In the topographic maps of 1952 and 1968, and aerial photographs of 1957, 1963 and 1968, 

the subject site is shown as undeveloped land. During this time, bordering the site is a road 

(currently Lathrop Road) followed by a commercial building and landscaped area as part of the 

large San Joaquin Defense Distribution Sharpe Army Depot complex; undeveloped land to the 

south; undeveloped land to the east; and undeveloped land and a commercial building to the west. 

 In the city directory of 1971, the subject site address is not listed. However East Lathrop 

Road is listed.  

 In the aerial photograph of 1975 and topographic map of 1976, the subject site is shown as 

developed with the Reiter Trucks Truck Storage Yard with what appears to be several commercial 

buildings or shed storage structures along the northwestern corner of the subject site and what 

appears to be two covered truck ports along the northeastern border of the subject site. During this 

time, bordering the site is a road (currently Lathrop Road) followed by a commercial building and 

landscaped area as part of the large San Joaquin Defense Distribution Sharpe Army Depot 

complex; undeveloped land to the south; undeveloped land to the east; and undeveloped land and 

a commercial building to the west. 

 In the city directory of 1975, the subject site address is listed as being occupied by “Reiter 

Compton Truck” (1850 East Lathrop Road). 

 In the city directories of 1980 and 1985, the subject site address is listed as being occupied 

by “Reiter Trucks” (1850 East Lathrop Road). 

 In the aerial photograph of 1982, the subject site is shown as developed with the Reiter 

Trucks Storage Yard with what appears to be several commercial buildings located along the 

northwestern corner of the subject site. During this time, bordering the site is a road (currently 

Lathrop Road) followed by a commercial building and landscaped area as part of the large San 

Joaquin Defense Distribution Sharpe Army Depot complex; undeveloped land to the south; a large 

paved lot that appears to the be under construction to the east; and two commercial buildings with 

associated paved and landscaped areas to the west. 

 In the city directories of 1991, 1995 and 2000, the subject site address is listed as being 

occupied by “Reiter Trucks” (1520 East Lathrop Road). 
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 In the topographic maps of 1987, 1991 and 1996, the subject site is shown as developed 

with the Reiter Trucks Storage Yard. During this time, bordering the site is a road (currently 

Lathrop Road) followed by a commercial building and landscaped area as part of the large San 

Joaquin Defense Distribution Sharpe Army Depot complex; a metal processing plant to the south; 

a concrete product manufacturing plant to the east; and two commercial buildings with associated 

paved and landscaped areas to the west. 

 In the aerial photograph of 1993, the subject site is shown as developed with the Reiter 

Trucks Storage Yard with what appears to be several commercial buildings or storage shed 

structures located along the northwestern corner of the subject site. During this time, bordering the 

site is a road (currently Lathrop Road) followed by a commercial building and landscaped area as 

part of the large San Joaquin Defense Distribution Sharpe Army Depot complex; a metal 

processing plant to the south; a concrete product manufacturing plant to the east; and two 

commercial buildings with associated paved and landscaped areas to the west. 

 In the city directories of 2002, 2007, 2012 and 2017, the subject site address is not listed. 

However East Lathrop Road is listed. 

 In the aerial photographs of 2006, 2012 and 2016, the subject site is shown as vacant land. 

During this time, bordering the site is a road (currently Lathrop Road) followed by a commercial 

building and landscaped area as part of the large San Joaquin Defense Distribution Sharpe Army 

Depot complex; a metal processing plant to the south; a concrete product manufacturing plant and 

San Joaquin County irrigation well to the east; and two commercial buildings with associated 

paved and landscaped areas to the west. 
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5.0 ENVIRONMENTAL DATABASE REVIEW 
 

5.1 Agency Record Review 
 
 Environmental Data Resources, Inc. (EDR) was contracted to compile data from available 

government agency databases on locations of actual and potentially impacted sites within a one-

mile radius of the subject property. Copies of the environmental database lists and the location 

map for the subject site are included in Appendix A.  

 The results of the database search by EDR revealed 85 mapped sites and 2 unmapped sites 

within a one-mile radius, of which 35 mapped sites are within a one-eighth mile radius of the 

subject site. Based on distance from the subject property and regional hydrogeology the following 

selected site(s) identified by EDR were deemed to have the highest potential to impact the subject 

site. In addition, a Tier 1 Vapor Encroachment Screen (VES) pursuant to ASTM E2600-10 was 

performed on the following selected site(s) to assess whether a potential vapor encroachment 

condition (VEC) exists at the subject property caused by the release of vapors from contaminated 

soil or groundwater either on or near the subject site. These sites identified by EDR were located 

either at, adjacent or possibly up gradient of the subject site. 

 

• Reiter Trucks/Pacific Union Homes – 1520 East Lathrop Road, Lathrop 
 Formerly located on the subject site. Listed on the HAZNET and HWTS databases. 
 

According to the information provided by EDR, this site is listed as manifesting off-
specification, aged or surplus organics in 1992 and asbestos containing waste and other 
organic solids in 2004 (CAL EPA# CAC000708200, CAC002572990, CAC002584024). 
No reports of spills or unauthorized releases were reported for this site by EDR.  
 

 See Section 5.2 – Local Agency File Review for more details. 
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• San Joaquin Defense Distribution Center/Sharpe Army Depot – 700 & 850 East Roth 
Road, Lathrop. Located across East Lathrop Road adjacent to the north and perceived 
cross/up gradient to the subject site. Listed on the DOD, NPL, SEMS, CORRACTS, 
RCRA-TSDF, US Eng Controls, US Inst Controls, Hist UST, RCRA NonGen/NLR, ROD, 
UST, CERS Tanks, LUST, Hist CORTESE, MCS, HAZNET, ICE, HWP, CERS, 
Envirostor and HWTS databases. 
 
According to the information provided by EDR, the Defense Distribution Depot San 
Joaquin – Sharpe site is listed as a military cleanup site and military underground storage 
tank site. The Defense Distribution Depot San Joaquin – Sharpe (DDJC – Sharpe), 
encompassing approximately 720 acres, forms a 0.5-mile-wide (east-west), 2-mile-long 
(north-south) rectangle. Current land use at DDJC-Sharpe is designated as industrial and it 
is anticipated that the land use designation will remain industrial in the future. The principal 
depot mission has been the storage, shipping, and packaging of general supplies in support 
of America's Armed Forces, as well as the maintenance of military equipment and these 
operations have been conducted on the site since the 1950s. These tasks require the use of 
petroleum hydrocarbon fuels and a variety of other industrial chemicals. Past use and 
disposal practices resulted in the release of these chemicals into the environment. In 1979, 
DDJC-Sharpe began conducting environmental restoration activities to address soil and 
groundwater contamination. Investigations at the depot revealed that contamination of soil 
and groundwater resulted primarily from industrial cleaning solvents, petroleum fuels, 
metals, and pesticides.  
 
Both on-site and off-site groundwater have been contaminated primarily with volatile 
organic compounds (TCE, PCE, BTEX Constituents). Fuel hydrocarbons appear only in 
wells on site. Soil excavated from the site was contaminated with TCE (a volatile organic 
compound (VOC), and metals, specifically lead and chromium. People may face a health 
threat if they ingest or come in direct contact with contaminated water or soil. 
 
Initial Actions: Environmental studies have been underway at the Sharpe Site since 1980 
as part of DLA's Installation Restoration Program (IRP). Groundwater extraction and 
treatment were initiated in 1987 in the South Balloon and in 1990 in the North Balloon as 
interim remedial actions; UST site investigations began in 1992 and involved the removal 
of several USTs and excavation of fuel hydrocarbon-contaminated soil. SVE operated at 
five TCE sites (P-1A, P-1B, P-1C, P-1E, and P-6A) between 1998 and 2001. As of April 
2010, SVE is operating at one site (P-5A). Excavation and off-site disposal of lead and 
chromium-contaminated soil was completed in 1998 and 2006 at two sites (S-3 and S-26). 
No active remediation was required at the other 10 TCE sites or the other three metals sites. 
Annual LUC and burrowing owl monitoring commenced in 2011. 
 
Entire Site: There are 386 groundwater wells at the Sharpe Site: 282 monitoring wells 
(dewatering wells [DWs] or monitoring wells [MWs]), 48 extraction wells (EWs), 10 
injection wells (IWs), six injection observation wells (IOWs), and 40 piezometers (PZs) 
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(including 22 for the groundwater modeling system [GMS] boundary survey). In addition, 
there are more than 40 potable water supply wells (PWs) on and off the installation, of 
which 20 PWs are currently included in the Well Monitoring Program. During the 2011 
monitoring period, two extraction wells (EWB4 and EWCB6) were installed.  
 
There are 13 vapor wells at Site P-5A, which is the only OU 2 site currently undergoing 
active remediation at the Sharpe Site: five vapor extraction wells (VEWs), three dual-
completion vapor monitoring wells (VMWs), and two single-completion VMWs. Figure 
5.2-1 in Section 5.0 shows the well locations at Site P-5A.  
 
These systems will continue to operate until cleanup standards are achieved. Additional 
treatment facilities, primarily in high-concentration source areas, continue to be built and 
put into operation. 

 
The selected remedy for groundwater contamination at the Sharpe Site is hydraulic control 
of contaminant plume migration and reduction of concentrations of groundwater 
contaminants of concern (COCs) via groundwater extraction and treatment of volatile 
COCs using air stripping, and discharge of the treated effluent for industrial reuse, to 
surface water, and/or for recharge to groundwater via percolation ponds to mitigate 
potential long-term contaminant migration and to protect human health and the 
environment. 
 
for soil vapor are to SVE (termed in situ volatilization in the OU 2 ROD) is the remedy for 
soil with TCE concentrations in soil vapor that pose a threat to groundwater quality in order 
to prevent further degradation of groundwater and minimize aquifer cleanup time by 
reducing the mass of TCE that reaches groundwater. The removal of contaminated soil, 
use of in situ volatilization, and use of groundwater treatment systems have reduced the 
potential of exposure to contaminated materials at the Defense Distribution Depot San 
Joaquin - Sharpe main site while studies continue and cleanup activities are being 
conducted. 
 
Representatives of DDSJ - Sharpe indicate that any residual soil and/or groundwater 
contamination emanating from the DDSJ - Sharpe site has been identified in the central 
west portion of the facility and is migrating to the west/northwest (cross gradient to the 
subject site). 
 
According to the DDSJ - Sharpe 2013 Ground Water Project Annual Report, Since 
remediation began in 1996, approximately 1,576 pounds of VOCs have been removed at 
the Sharpe Site via soil excavation, soil vapor extraction and treatment, and groundwater 
treatment. Based on isoconcentration maps, the ground water beneath the subject site does 
not appear to have been impacted from DOD/DDSJ - Sharpe.  
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Currently, this site is still an active site under the oversight of the local enforcing agency. 
According to the latest available ground water monitoring report (U.S. Department of 
Defense 2013), ground water has been encountered at approximately 15 feet below ground 
surface and calculated to flow in a westerly to northwesterly direction. The closest ground 
water monitoring well/sampling point is (MW-431A). MW-431A is located across East 
Lathrop Road approximately 200 feet to the north of the subject site. In 2010, MW-431A 
was non-detect for all analytes tested (VOCs) and was not recommended for sampling in 
the future. In addition, according to the DDSJ - Sharpe 2013 Ground Water Project Annual 
Report, MW-431A has never detected any concentrations of TCE or PCE. 
 
Based on this information, there is no record of groundwater impact from the adjacent site 
to the subject site. However, if future environmental investigations indicate an impact to 
ground water has spread from the adjacent site onto the subject site, it appears unlikely that 
there will be any financial liability to the owner of the subject site even if it has been 
impacted by the release. This conclusion is based on established State policy, which has 
been promulgated in Resolution 92-49 of the RWCQB, which is entitled Policies and 
Procedures for Investigation and Cleanup and Abatement of Water Discharges Under 
Water Code Section 13304. The Resolution reads in part, “The Regional Water Board 
shall... Require the discharger to extend the investigation, and cleanup and abatement, to 
any location affected by the discharge or threatened discharge.” This language and the 
general practice of the governing regulatory agency are such that it is unlikely that any 
financial responsibility would be passed to the current or future owner(s) of the subject site 
in the unlikely event that the remedial investigation were to extend to the subject site. 
 
This site is also within 528 feet of the critical distance to the nearest boundary of the subject 
site for suspect contaminated sites with petroleum hydrocarbon and MBTEX sources and 
within 1,760 feet of suspect contaminated sites with chlorinated solvents. The critical 
distance, as defined in E 2600-10, effectively is the upper limit distance a vapor can 
reasonably be expected to migrate in relatively permeable soil assuming the path of least 
resistance is directly from the nearest edge of the contaminated media (such as 
groundwater) to the nearest subject site boundary. As such, the conclusion from Tier 1 
screening is that a VEC cannot be ruled out.  
 
However, based on: (1) no record of ground water impact below the subject site: (2) the 
remedial actions conducted; (3) inhalation risk for VOCs; and (4) perceived cross/up 
gradient position, the probability of a subsurface environmental impact and/or potential 
vapor encroachment from this site to the subject site appears low at this time. 
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• Dissalvo Trucking/Motor Cargo/Heartland Express/UPS Freight – 1444 East Lathrop 
Road, Lathrop. Located adjacent to the west and perceived down/cross gradient to the 
subject site. Listed on the RCRA NonGen/NLR, Hist UST, UST, SWEEPS UST, 
CHMIRS, CORTESE, Hist CORTESE, NPDES, WDS, CERS Tanks, CERS, CERS Haz 
Waste, LUST, HAZNET and HWTS databases. 

 
According to the information provided by EDR, this site is listed as historically having four 
12,000-gallon diesel USTs, one 10,000-gallon gasoline UST, one 6,000-gallon gasoline 
UST and unspecified-gallon waste oil UST. This site is also listed as manifesting 
unspecified oil-containing waste,  empty containers less than 30 gallons, pesticides and 
other waste associated with pesticide production, waste oil and mixed oil, hydrocarbon 
solvents (benzene, hexane, Stoddard, Etc.), other inorganic solid waste, unspecified 
organic liquid mixture, off-specification, aged or surplus organics, unspecified aqueous 
solution and other organic solids from 2003 to 2019 (CAL EPA# CAC002995918, 
CAL000285947, CAL000307120, CAC002570774). Impacts to aquifer used for drinking 
water supply with diesel were first reported in 2003. 
 
According to the information provided by RWQCB’s GeoTracker online database, a 
release was first noted on the site on October 1, 1993. The release was noted to have 
impacted soil and groundwater. the site received case closure as of January 4, 1996. No 
other information was provided by EDR or RWQCB’s GeoTracker online database. In 
addition, no records of any groundwater sampling at the site were available.  
 
Based on this information, there is no record of ground water impact from the adjacent site 
to the subject site. However, if future environmental investigations indicate an impact to 
ground water has spread from the adjacent site onto the subject site, it appears unlikely that 
there will be any financial liability to the owner of the subject site even if it has been 
impacted by the release. This conclusion is based on established State policy, which has 
been promulgated in Resolution 92-49 of the RWCQB, which is entitled Policies and 
Procedures for Investigation and Cleanup and Abatement of Water Discharges Under 
Water Code Section 13304. The Resolution reads in part, “The Regional Water Board 
shall... Require the discharger (adjacent site) to extend the investigation, and cleanup and 
abatement, to any location affected by the discharge or threatened discharge; This language 
and the general practice of the governing regulatory agency are such that it is unlikely that 
any financial responsibility would be passed to the current or future owner(s) of the subject 
site in the unlikely event that the remedial investigation were to extend to the subject site.  
 
This site is also within 528 feet of the critical distance to the nearest boundary of the subject 
site for suspect contaminated sites with petroleum hydrocarbon and MBTEX sources and 
1,760 feet of the critical distance to the nearest boundary of the subject site for suspect 
contaminated sites with chlorinated solvents. The critical distance, as defined in E 2600-
10, effectively is the upper limit distance a vapor can reasonably be expected to migrate in 
relatively permeable soil assuming the path of least resistance is directly from the nearest 
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edge of the contaminated media (such as groundwater) to the nearest subject site boundary. 
As such, the conclusion from Tier 1 screening is that a vapor encroachment condition 
(VEC) cannot be ruled out.  
 
However, based on: (1) no record of impact from this site to the subject site; (2) distance 
from the subject site; and (3) perceived down/cross gradient position, the probability of a 
subsurface environmental impact and/or potential vapor encroachment from this site to the 
subject site appears low at this time. 
 

• Con-Fab California Corp – 1910 East Lathrop Road, Lathrop 
 Located adjacent to the east and perceived cross/up gradient to the subject site. Listed on 

the RCRA NonGen/NLR, AST, CERS Haz Waste, CERS Tanks, CERS, HAZNET and 
HWTS databases. 

 
According to the information provided by EDR, this site is listed as being a hazardous 
waste generator with chemical storage facilities and an aboveground 2,000-gallon 
petroleum storage tank. This site is also listed as manifesting unspecified oil-containing 
waste,  liquids with halogenated organic compounds >= 1,000 Mg./L, waste oil and mixed 
oil, other organic solids, oxygenated solvents (acetone, butanol, ethyl acetate, etc.), 
aqueous solution with total organic residues less than 10 percent, liquids with pH <= 2, 
latex waste and unspecified organic liquid mixture from 1998 to 2019 (CAL EPA# 
CAL000152295). No reports of spills or unauthorized releases were reported for this site 
by EDR. According to the information provided by the CAL EPA DTSC Envirostor and 
RWQCB GeoTracker online databases, this site is not listed as an active or inactive leak 
case. Based on this information, the probability of a subsurface environmental impact is 
low at this time. 
 

• AMG Resources Corp – 15332 McKinley Avenue, Lathrop 
 Located adjacent to the south and perceived down/cross gradient to the subject site. Listed 

on the RCRA NonGen/NLR, AST, CERS Haz Waste, CERS Tanks and CERS databases. 
 

According to the information provided by EDR, this site is listed as being a hazardous 
waste generator with chemical storage facilities and 2,000-gallon aboveground petroleum 
storage tank. No other information was provided by EDR. No reports of spills or 
unauthorized releases were reported for this site by EDR. According to the information 
provided by the CAL EPA DTSC Envirostor and RWQCB GeoTracker online databases, 
this site is not listed as an active or inactive leak case. Based on this information, the 
probability of a subsurface environmental impact is low at this time. 
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5.2 Local Agency File Review 
 

 On September 23, 2020, a Basics representative contacted the California EPA - Department 

of Toxic Substance Control (Cal-EPA DTSC) in Berkeley, California, in regards to any 

information concerning the subject site. 

• 1520 East Lathrop Road, Lathrop CA (APN 180-040-140) 
 The subject site.  
 
 The following information was available within the Cal-EPA DTSC files: 
 
 1520 East Lathrop Road 
 
 On March 5, 1992, San Joaquin County Environmental Health and DTSC conducted a 

complaint inspection at Reiter Trucks, in Lathrop, CA. The complaint alleged the storage 
of hazardous waste. Mr. Reiter, owner of Reiter truck had purchased a lot of DRMO 
equipment and other items which included barrels of some substances known as 
IMPREGNITE. Impregnite is a chemical substance used to shield, by dusting on uniforms, 
against chemical liquid weapons. The powder contained high levels of zinc. The DTSC 
document also indicated the subject site was a “Military Surplus Equipment Sales Facility” 
After the inspection, DTSC, turn over the case to San Joaquin Environmental Health, San 
Joaquin County Environmental Health ordered the removal of the hazardous waste.  

 
 According to the complaint form, Errol Reiter asked the DRMS to take back 14,000 lbs of 

Impregnite, which he said he bought from them in 1975. Neither he nor DRMS have any 
records of this sale. The form also indicates the chemical is stored in fiber drums, three 2-
cubic yard 3,000 lb containers, twenty 30-40 lb bags and one 3-cubic yard 4,000 lb 
container. According to photographs taken of the subject site as part of the report, the large 
metal bins were covered and stored directly on bare soil on the subject site. 

 
 On March 5, 1992, samples of Impregnite were collected from the bins of Impregnite on 

the site and were found to be hazardous. After the samples were tested and found to be 
hazardous, San Joaquin County Environmental Health Department ordered Reiter Trucks 
to remove the hazardous waste to be disposed to a permitted disposal facility.  

 
 On July 7, 1992, Reiter Trucks, removed the hazardous waste from their facility. A 

Hazardous waste manifest shows the removal and finial disposal of the impregnate 
hazardous waste. The finial facility the waste was disposed to was Chemical Waste 
Management in Kattleman City, CA.  

 
 No further action was required from San Joaquin County Environmental Health. DTSC did 

an area survey of the Reiter truck yard. None of the hazardous waste was present on the 
site. In addition, no other information was available within Cal-EPA DTSC files. 
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 On September 23, 2020, a Basics representative contacted the Central Valley Regional 

Water Quality Control Board (RWQCB) in Sacramento, California, in regards to any information 

concerning the subject site. 

• 1520 East Lathrop Road, Lathrop CA (APN 180-040-140) 
 The subject site.  
  
 No information regarding the subject site was available within the RWQCB files or 

GeoTracker online database. No information regarding hazardous materials, underground 
storage tanks or unauthorized releases was available for the subject site. 

 
 
 On September 23, 2020, a Basics representative contacted the San Joaquin Valley Air 

Pollution Control District (SJVAPCD) in Modesto, California, in regards to any information 

concerning the subject site. 

• 1520 East Lathrop Road, Lathrop CA (APN 180-040-140) 
 The subject site.  
 
 No information regarding the subject site parcel was available within the SJVAPCD files. 

In addition, no information regarding hazardous materials, underground storage tanks or 
unauthorized releases was available for the subject site.

 

  

 On September 23, 2020, a Basics representative contacted the San Joaquin County 

Department of Environmental Health (SJCDEH) in Stockton, California, in regards to any 

information concerning the subject site:  

• 1520 East Lathrop Road, Lathrop CA (APN 180-040-140) 
 The subject site.   
 
  The following information was available within the SJCDEH files: 
 
 1520 East Lathrop Road 
 
 On March 26, 2004, a well permit application was submitted for the subject site by 

Kleinfelder, Inc. to install three groundwater monitoring wells on the subject site as part of 
a subsurface investigation (See Section 5.3 – Previous Environmental Reports) 

 
 On January 27, 2005, a well permit application was submitted for the subject site by 

ENGEO, Inc. to install ten push soil borings on the subject site as part of a subsurface 
investigation (See Section 5.3 – Previous Environmental Reports) 
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 No other information regarding the subject site was available within the SJCDEH files. In 

addition, no additional information regarding hazardous materials, underground storage 
tanks or unauthorized releases was available for the subject site.

 

 

 On September 23, 2020, a Basics representative contacted the Lathrop-Manteca Fire 

District (LMFD) in Lathrop, California, in regards to any information concerning the subject site:  

• 1520 East Lathrop Road, Lathrop CA (APN 180-040-140) 
 The subject site.  
 
 The following information was revealed within LMFD files: 
 
 1520 East Lathrop Road  
 
 On June 16, 2003, the fire department was dispatched to an unknown type outdoor fire at 

the above location. Upon arrival found a small grass fire with several threatened exposures. 
Squad 31 pulled a booster line and Engine 31 pulled a 1 3/4' live line and started to 
extinguish the fire near the exposures. Requested Engine 33 for assistance. Engine 33 
arrived and assumed command and supplied Engine 31. Engine 33 called for Battalion 30, 
Engine 243 and Water tender 18-1 for manpower and a water supply. Fire knocked down 
and overhaul was started. Battalion 30 arrived on scene and assumed command from 
Engine 33. Engine 243 was released and Engine 34 was requested to respond to the scene 
for manpower. Water tender 18-1 arrived on scene and supplied water to both Engine 31 
and 34. Fire was overhauled and scene was turned over to the owner. 

 
 The fire incident report indicated there were no chemicals located on the subject site as part 

of subject site occupancy at the time of this incident. 
 
 No other information regarding the subject site parcel was available within the LMFD files. 

In addition, no information regarding hazardous materials, underground storage tanks or 
unauthorized releases was available for the subject site.
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 On September 23, 2020, a Basics representative contacted the City of Lathrop Building 

Department (LBD) in Lathrop, California, in regards to any information concerning the subject 

site:  

• 1520 East Lathrop Road, Lathrop CA (APN 180-040-140) 
 The subject site.  
 
 No information regarding the subject site parcel was available within the LBD files. In 

addition, no information regarding hazardous materials, underground storage tanks or 
unauthorized releases was available for the subject site.

 

 

5.3  Previous Environmental Reports 
 

On October 6, 2020, a Basics representative reviewed the following prior reports provided 

by the client: 

 
• Groundwater Monitoring Well Installation, Sampling and Analysis Report, 1520 East 

Lathrop Road, Lathrop, California, Kleinfelder, Inc. (Kleinfelder), May 5, 2004 
(Kleinfelder 2004).  

 
According to this report, Kleinfelder, Inc. performed a previous Groundwater Monitoring 
Well Installation, Sampling and Analysis Report for the subject site. Sections of this 
previous report were incorporated into the appropriate sections of this current investigation.  
 
Kleinfelder, Inc. (Kleinfelder) performed a Groundwater Monitoring Well Installation, 
Sampling and Analysis Report at the subject site to evaluate groundwater quality as part of 
the proposed use for the property by the city of Lathrop as a treated wastewater irrigation 
spray field. 
 
At the time of this report, the subject was being utilized as storage for miscellaneous 
construction equipment and vehicles, with much of the site covered by vegetative growth. 
The site was proposed to be developed into a spray field for the City of Lathrop, Mossdale 
Wastewater Treatment Plant. 
 
Kleinfelder installed three monitoring wells on the site. Monitoring well MW-1 was 
advanced near the southeast corner of the parcel estimated to be the upgradient monitoring 
point. MW-2 was advanced near the southwest corner of the parcel. The location of MW-
2 was proposed to be a downgradient monitoring point. MW-3 was advanced near the 
northwest corner of the parcel. The location of MW-3 was proposed to also be a 
downgradient monitoring point for the proposed spray field. Groundwater elevations 
ranged from 5.43 feet above msl to 8.24 feet msl. The depth to water was approximately 
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14 to 19 feet bgs. The groundwater flow direction was calculated to be west by southwest, 
with an overall gradient of 0.003 feet/foot.  
 
Kleinfelder determined that the monitoring well network was sufficient to assess initial 
baseline groundwater conditions in the vicinity of a proposed spray field. 
  
Three groundwater samples were taken at the subject site (one from each groundwater 
monitoring well) and the samples were compared to the maximum contaminant levels 
(MCLs) and applicable WQGs established by the State of California Environmental 
Protection Agency and the United States Environmental Protection Agency.  
 
Samples were analyzed for a suite of general minerals and inorganic chemicals.  
 
The concentrations of TDS found in each of the three samples analyzed were above the 
Secondary MCL level of 500 mg/1 for TDS. The highest concentrations of TDS were found 
in the downgradient wells MW-2 and MW-3 (1,600 mg/1 and 980 mg/1 respectively). 
Additionally, the concentration of sodium in each of the three groundwater samples 
exceeded the Suggested No Adverse Response Level (SNARL) for sodium of 20 mg/l. The 
highest concentrations of sodium were also found in the downgradient wells MW-2 and 
MW-3 (490 mg/I and 230 mg/1, respectively). 
 
An elevated concentration of nitrate + nitrite as N was noted in MW-2 of 11.0 mg/l. The 
MCL for nitrate as N is 10 mg/1 and the MCL for nitrite as N is 1 mg/l. Although the 
laboratory results for nitrate + nitrite as N are a compilation of two components of the total 
nitrogen (11.6 mg/1), it is reasonable to estimate the nitrate and nitrite components as being 
near one or both of the respective MCLs.  
 
Total coliform was detected in each sample >23 MPN/100 ml. The presence of total 
coliform organisms may be an indicator of pathogenic organisms or potentially harmful 
organisms in groundwater and may be a result of human and/or animal waste. Generally, 
the MCL for total coliform i s 0 MPN/100 m 1. There was no fecal coliform detected at or 
above the laboratory reporting limits of 1.1 MPN/100 ml. 

 
In the conclusion section, Kleinfelder recommended additional quarterly monitoring events 
to assess future groundwater gradients and groundwater quality, stating it would be 
advantageous for Pacific Union Homes to have a breadth of data (for RWQCB) from which 
to calculate standard deviations of groundwater analyte concentrations rather than one 
event to base a background or baseline condition from. 
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• Groundwater Quality Collection Results Report, 1520 East Lathrop Road, Lathrop, 
California, ENGEO, Inc.  (ENGEO), January 5, 2005 (ENGEO 2005).  

 
According to this report, ENGEO, Inc. performed a previous Groundwater Quality 
Collection Results Report for the subject site. Sections of this previous report were 
incorporated into the appropriate sections of this current investigation.  
 
ENGEO, Inc. (ENGEO) performed a Groundwater Quality Collection Report at the subject 
site to evaluate groundwater quality in response to the tentative waste discharge 
requirements as part of the proposed use for the property by the city of Lathrop as a treated 
wastewater irrigation spray field. 
 
The work scope included the following activities: 
 
• A GeoProbe rig was used to advance borings to a depth approximately 30 feet below 

ground surface (bgs) at a total of ten locations throughout the entirety of the subject 
site. Groundwater samples were collected using a HydroPunch from each location as 
described below.  

• Three HydroPunch water samples were collected from each of the three GeoProbe 
locations adjacent to the three already existing monitoring wells. Water samples were 
collected from depths at the following intervals: 15 to 19 feet bgs, 21 to 24 feet bgs, 
and 25-30 feet bgs.  

• Two HydroPunch water samples were collected from each of the remaining seven 
GeoProbe locations. Water samples were collected from the intervals 15 to 19 feet 
bgs and 21 to 24 feet bgs.  

• A small portion of each grab water sample was screened in the field for parameters of 
oxidation reduction potential, temperature, pH and electrical conductivity prior to 
sample collection.  

• Filtered groundwater samples were collected using a disposable polyethylene 
pressurized bailer. The collected samples were then passed through a 0.45 micron 
filter in the field and decanted into pre-cleaned laboratory sample containers.  

• Samples were preserved in a chilled cooler ice during transportation with a completed 
chain-of custody record to Excelchem Environmental Laboratories, in Roseville, 
California.  

• Purge water was discharged to land. 
 

Samples were analyzed for a suite of general minerals and inorganic chemicals.  
 
The general minerals suite included nitrates + nitrite as N, bicarbonate alkalinity, carbonate 
alkalinity, chloride, pH, sulfate, total dissolved solids (TDS), total Kjeldahl nitrogen 
(TKN). 
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The metals suite included filtered and unfiltered metals analyses of calcium, potassium, 
magnesium, and sodium. 
 
Review of Table 1 shows that Total Dissolved Solids were measured at concentrations 
ranging from 230 ppb to 1400 ppm (highest at B-2), chloride was detected at concentrations 
ranging from 17 to 400 ppm, sulfate was detected at concentrations ranging from 17 to 400 
ppm, calcium was detected at concentrations ranging from 1.9 to 400 ppm, sodium was 
detected at concentrations ranging from 23 to 760 ppb and magnesium was detected at 
concentrations ranging from 5.4 to 38 ppm. 
 
In the results section, ENGEO recommended that groundwater sampling continue on a 
quarterly basis in order to verify the results of this sampling event. This would capture 
seasonal variations in concentrations of sampling parameters, including TDS. However, 
the City later determined that the use of spray fields on the subject site were not necessary 
and no further sampling events occurred on the subject site.  
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 
 
 These conclusions are based on the data collected during performance of this ESA and are 

therefore subject to the time limitations associated with accessing governmental and site data. The 

purpose of this assessment was to evaluate the likelihood of soil and ground water degradation as 

a result of the use, storage, treatment, and/or disposal of hazardous materials/waste on the subject 

site and sites located within a one-mile radius. Findings are based on a geological and 

hydrogeological information study, and an evaluation of historical and present property use 

(historical resource review, regulatory agency database and file review, personal interviews and 

site reconnaissance study). 

6.1.1 Data Gaps 
 

A data gap is the failure to obtain information required by the standard despite good faith 

efforts by the environmental professional to gather the information. Based on the findings of our 

investigation, it is our opinion that there are no apparent significant data gaps within the scope of 

work performed. 

6.1.2 Environmental Issues/De Minimis Conditions 
 
 De Minimis Condition are defined by the ASTM Standard Practice E1527-13 as condition 

that generally does not present a threat to human health or the environment and that generally 

would not be the subject of an enforcement action if brought to the attention of appropriate 

governmental agencies. On the basis of the information compiled and reviewed by Basics, our 

findings indicate the following de minimis conditions: 
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(1) In 1975, the subject site was developed with the Reiter Truck Company truck storage yard. 
Prior to this time, the subject site was shown as undeveloped land.  
 
The subject site appeared to consist of a large lot utilized for long haul truck and equipment 
storage, a northwestern portion of the subject site improved with several small 
building/shed structures and what appear to be two covered truck ports that may have been 
utilized for truck maintenance located on the central eastern portion of the subject site.  
 
By 1982, the covered truck ports were no longer shown.     
 
By 2005, no truck storage yard, or associated structures and/or storage equipment was 
shown on the subject site. 
 
According to historical references reviewed the subject site was occupied by “Reiter 
Trucks” (1970s-early 2000s) utilized as a truck storage yard and as a military surplus 
equipment sales operations during this time frame.  
 
See Section 6.1.3 –Recognized Environmental Conditions (RECs). 
 

(2) In 2004, Pacific Union Homes purchased the subject site on behalf of the City of Lathrop, 
as part of a proposed plan for the City of Lathrop to utilize the subject site for treated 
wastewater irrigation spray fields.  
 
The city later deemed the spray fields unnecessary and the subject site was never utilized 
for spray fields has been vacant and unoccupied since 2004. 
 
However, as part of the proposed plan to utilize the subject site as spray fields, the 
following subsurface assessments were conducted: 
 
Kleinfelder 2004 Groundwater Monitoring Well Installation, Sampling and Analysis 

 
In 2004, Kleinfelder, Inc. (Kleinfelder) performed a Groundwater Monitoring Well 
Installation, Sampling and Analysis Report at the subject site to evaluate groundwater 
quality as part of the proposed use for the property by the city of Lathrop as a treated 
wastewater irrigation spray field. 
 
At the time of this report, the subject was being utilized as storage for miscellaneous 
construction equipment and vehicles, with much of the site covered by vegetative growth. 
The site was proposed to be developed into a spray field for the City of Lathrop, Mossdale 
Wastewater Treatment Plant. 
 
Kleinfelder installed three monitoring wells on the site. Monitoring well MW-1 was 
advanced near the southeast corner of the parcel estimated to be the upgradient monitoring 
point. MW-2 was advanced near the southwest corner of the parcel. The location of MW-
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2 was proposed to be a downgradient monitoring point. MW-3 was advanced near the 
northwest corner of the parcel. The location of MW-3 was proposed to also be a 
downgradient monitoring point for the proposed spray field. Groundwater elevations 
ranged from 5.43 feet above msl to 8.24 feet msl. The depth to water was approximately 
14 to 19 feet bgs. The groundwater flow direction was calculated to be west by southwest, 
with an overall gradient of 0.003 feet/foot.  
 
Kleinfelder determined that the monitoring well network was sufficient to assess initial 
baseline groundwater conditions in the vicinity of a proposed spray field. 
  
Three groundwater samples were taken at the subject site (one from each groundwater 
monitoring well) and the samples were compared to the maximum contaminant levels 
(MCLs) and applicable WQGs established by the State of California Environmental 
Protection Agency and the United States Environmental Protection Agency.  
 
Samples were analyzed for a suite of general minerals and inorganic chemicals.  
 
The concentrations of TDS found in each of the three samples analyzed were above the 
Secondary MCL level of 500 mg/1 for TDS. The highest concentrations of TDS were found 
in the downgradient wells MW-2 and MW-3 (1,600 mg/1 and 980 mg/1 respectively). 
Additionally, the concentration of sodium in each of the three groundwater samples 
exceeded the Suggested No Adverse Response Level (SNARL) for sodium of 20 mg/l. The 
highest concentrations of sodium were also found in the downgradient wells MW-2 and 
MW-3 (490 mg/I and 230 mg/1, respectively). 
 
An elevated concentration of nitrate + nitrite as N was noted in MW-2 of 11.0 mg/l. The 
MCL for nitrate as N is 10 mg/1 and the MCL for nitrite as N is 1 mg/l. Although the 
laboratory results for nitrate + nitrite as N are a compilation of two components of the total 
nitrogen (11.6 mg/1), it is reasonable to estimate the nitrate and nitrite components as being 
near one or both of the respective MCLs.  
 
Total coliform was detected in each sample >23 MPN/100 ml. The presence of total 
coliform organisms may be an indicator of pathogenic organisms or potentially harmful 
organisms in groundwater and may be a result of human and/or animal waste. Generally, 
the MCL for total coliform i s 0 MPN/100 m 1. There was no fecal coliform detected at or 
above the laboratory reporting limits of 1.1 MPN/100 ml. 

 
In the conclusion section, Kleinfelder recommended additional quarterly monitoring events 
to assess future groundwater gradients and groundwater quality, stating it would be 
advantageous for Pacific Union Homes to have a breadth of data (for RWQCB) from which 
to calculate standard deviations of groundwater analyte concentrations rather than one 
event to base a background or baseline condition from. 
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Engeo 2005 Groundwater Quality Collection Results Report 
 
ENGEO, Inc. (ENGEO) performed a Groundwater Quality Collection Report at the subject 
site to evaluate groundwater quality in response to the tentative waste discharge 
requirements as part of the proposed use for the property by the city of Lathrop as a treated 
wastewater irrigation spray field. 
 
The work scope included the following activities: 
 
• A GeoProbe rig was used to advance borings to a depth approximately 30 feet below 

ground surface (bgs) at a total of ten locations throughout the entirety of the subject 
site. Groundwater samples were collected using a HydroPunch from each location as 
described below.  

• Three HydroPunch water samples were collected from each of the three GeoProbe 
locations adjacent to the three already existing monitoring wells. Water samples were 
collected from depths at the following intervals: 15 to 19 feet bgs, 21 to 24 feet bgs, 
and 25-30 feet bgs.  

• Two HydroPunch water samples were collected from each of the remaining seven 
GeoProbe locations. Water samples were collected from the intervals 15 to 19 feet 
bgs and 21 to 24 feet bgs.  

• A small portion of each grab water sample was screened in the field for parameters of 
oxidation reduction potential, temperature, pH and electrical conductivity prior to 
sample collection.  

• Filtered groundwater samples were collected using a disposable polyethylene 
pressurized bailer. The collected samples were then passed through a 0.45 micron 
filter in the field and decanted into pre-cleaned laboratory sample containers.  

• Samples were preserved in a chilled cooler ice during transportation with a completed 
chain-of custody record to Excelchem Environmental Laboratories, in Roseville, 
California.  

• Purge water was discharged to land. 
 

Samples were analyzed for a suite of general minerals and inorganic chemicals.  
 
The general minerals suite included nitrates + nitrite as N, bicarbonate alkalinity, carbonate 
alkalinity, chloride, pH, sulfate, total dissolved solids (TDS), total Kjeldahl nitrogen 
(TKN). 
 
The metals suite included filtered and unfiltered metals analyses of calcium, potassium, 
magnesium, and sodium. 
 
Review of Table 1 shows that Total Dissolved Solids were measured at concentrations 
ranging from 230 ppb to 1400 ppm (highest at B-2), chloride was detected at concentrations 
ranging from 17 to 400 ppm, sulfate was detected at concentrations ranging from 17 to 400 
ppm, calcium was detected at concentrations ranging from 1.9 to 400 ppm, sodium was 
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detected at concentrations ranging from 23 to 760 ppb and magnesium was detected at 
concentrations ranging from 5.4 to 38 ppm. 
 
In the results section, ENGEO recommended that groundwater sampling continue on a 
quarterly basis in order to verify the results of this sampling event. This would capture 
seasonal variations in concentrations of sampling parameters, including TDS.  
 
However, the City later determined that the use of spray fields on the subject site were not 
necessary and no further sampling events occurred on the subject site.  

 
During the time of the site visit, the subject site consisted of a vacant lot with tall and 
unmanaged vegetation on a relatively flat topography. Visual observations of the vacant 
lot appeared in good condition and did not reveal any obvious evidence of hazardous 
materials, stains or spills. Located on the property were three groundwater monitoring 
wells located on the northwestern, southwestern and southeastern corners of the subject 
site. Visual observations of the subject site did not reveal any other other obvious evidence 
of drains, sumps, major cracks or other conduits to the subsurface. In addition, no obvious 
evidence of rinsing or dumping, underground storage tanks, distressed vegetation, or 
surface impoundments was observed. No obvious evidence of underground storage tanks, 
distressed vegetation, or surface impoundments were observed throughout the site during 
the inspection. 
 

 Because ultimately it remains the user who accepts the liability for having entered into a 

chain of title, it remains important that the user recognize that the “risk tolerance” of a regulatory 

agency could change, as could be the case if information is later uncovered to suggest that the 

identified uses (i.e., those that generally do not present a material risk of harm to public health or 

the environment and that generally would not be the subject of an enforcement action if brought 

to the attention of appropriate governmental agencies) are of greater significance than once 

thought. In addition, no compelling evidence was discovered that a hazardous substance has been 

released from its operation onto (or into) the surface. 

 Based on the findings stated above, additional scope of services (i.e. baseline 

environmental sampling), but not limited to, may or may not disclose information which may 

significantly reduce the “risk tolerance” in connection with the acquisition of a parcel of 

commercial real estate. 
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6.1.3 Recognized Environmental Conditions (RECs) 
 
 Recognized Environmental Conditions (RECs) are defined by the ASTM Standard Practice 

E1527-13 as the presence or likely presence of any hazardous substances or petroleum products 

in, on, or at a property: (1) due to release to the environment; (2) under conditions indicative of a 

release to the environment; or (3) under conditions that pose a material threat of a future release to 

the environment. Based on the findings of our investigation, it is our opinion that there are apparent 

obvious RECs on site that warrant further investigation or documentation at this time: 

 
(1) Perform environmental site sampling to assess potential subsurface impacts from 

former military surplus equipment sales and potential former truck fueling and 
maintenance as part of former “Reiter Truck” operations on the subject site. 

 
 In 1975, the subject site was developed with the Reiter Truck Company truck storage yard.  

 
The subject site appeared to consist of a large lot utilized for long haul truck and equipment 
storage, a northwestern portion of the subject site improved with several small 
building/shed structures and what appear to be two covered truck ports that may have been 
utilized for truck maintenance located on the central eastern portion of the subject site.  
 
By 1982, the covered truck ports were no longer shown.     
 
By 2005, no truck storage yard, or associated structures and/or storage equipment was 
shown on the subject site. 
 
According to historical references reviewed the subject site was occupied by “Reiter 
Trucks” (1970s-early 2000s) and utilized as a long haul truck and equipment storage yard 
and also as a military surplus equipment sales operations during this time frame. 
 
The following information was revealed within Cal-EPA DTSC files: 

 
 On March 5, 1992, San Joaquin County Environmental Health and DTSC conducted a 

complaint inspection at Reiter Trucks, in Lathrop, CA. The complaint alleged the storage 
of hazardous waste. Mr. Reiter, owner of Reiter truck had purchased a lot of Defense 
Reutilization and Marketing Office (DRMO) equipment and other items which included 
barrels of some substances known as IMPREGNITE. Impregnite is a chemical substances 
used to shield, by dusting on uniforms, against chemical liquid weapons. The powder 
contained high levels of zinc. The DTSC document also indicated the subject site was a 
“Military Surplus Equipment Sales Facility” After the inspection, DTSC, turn over the case 
to San Joaquin Environmental Health, San Joaquin County Environmental Health ordered 
the removal of the hazardous waste.  
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 According to the complaint form, Errol Reiter asked the DRMS to take back 14,000 lbs of 
Impregnite, which he said he bought from them in 1975. Neither he nor DRMS have any 
records of this sale. The form also indicates the chemical is stored in fiber drums, three 2-
cubic yard 3,000 lb containers, twenty 30-40 lb bags and one 3-cubic yard 4,000 lb 
container. According to photographs taken of the subject site as part of the report, the large 
metal bins were covered and stored directly on bare soil on the subject site. 

 
 According to the National Technical Reports Library, Impregnite is a paste prepared from 

Ester gum, Neats-foot oil, paraffin wax and solvent.  
 
 On March 5, 1992, samples of Impregnite were collected from the bins of Impregnite on 

the site and were found to be hazardous. After the samples were tested and found to be 
hazardous, San Joaquin County Environmental Health Department ordered Reiter Trucks 
to remove the hazardous waste to be disposed to a permitted disposal facility. On July 7, 
1992, Reiter Trucks, removed the hazardous waste from their facility. A Hazardous waste 
manifest shows the removal and finial disposal of the impregnate hazardous waste. The 
finial facility the waste was disposed to was Chemical Waste Management in Kattleman 
City, CA.  

 
No other information regarding the use of hazardous materials was uncovered during this 
time frame within the scope of work performed.  
 
No other information was uncovered regarding the operations of Reiter Trucks besides 
being a military surplus equipment sales operations and appearing to be a truck storage 
yard. No information was uncovered regarding potential truck fueling operations, USTs 
on-site or truck maintenance on-site was uncovered during this time frame within the scope 
of work performed. However, DTSC records indicate large amounts of Impregnite were 
stored on-site from approximately 1975 to 1992 as part of military surplus sales operations. 
In addition, located along the northern dirt driveway entrance are mounds of soil. The 
origin of these mounds of soil is unknown. 

 
The primary environmental concern with potential truck repair operations and military 
surplus equipment sales is the environmental risk of inadvertent discharges to the 
subsurface due to mishandling of hazardous materials (Impregnite, lubricating oils, 
antifreeze, solvents, etc.). Inadvertent discharges of hazardous materials to the bare soil are 
not always evident. In addition, the storage of hazardous materials bins directly on bare 
soil increase the potential of inadvertent discharges to the subsurface.  

 
 The subject site is not currently listed as a contaminated facility. However, given the 

evidence of storage and potential usage of hazardous materials for an extended period of 
time (approximately 25+ years military surplus equipment sales and truck storage yard) 
and lack of information regarding past trucking operations, this would represent a 
Recognized Environmental Condition. 
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(2)  Comply with the requirements set forth by the San Joaquin County Environmental 
Health Division for the onsite abandoned wells. 

 
Located in the northwestern, southwestern and southeastern portions of the subject site are 
three abandoned in-place groundwater monitoring wells.  
 
A "permanently inactive well" is a well that has not been used for a period of one year, 
unless the person owning land in fee simple or in possession thereof under lease or contract 
of sale demonstrates an intent for future use for water supply, groundwater recharge, 
drainage, or groundwater level control, heating or cooling cathodic protection, 
groundwater monitoring, or related uses.   
 
At a minimum, permanently inactive wells shall be destroyed in accordance with standards 
developed by the Department of Water Resources pursuant to Section 13800 of the Water 
Code and adopted by the State Water Resources Control Board or local agencies in 
accordance with Section 13801 of the Water Code. 
 
Note: As part of the recommended environmental site sampling, the client may wish to 
sample the ground water prior to decommissioning this well. 

 

6.1.4 Controlled Recognized Environmental Conditions (CRECs) 
 
 Controlled Recognized Environmental Conditions (CRECs) are defined by the ASTM 

Standard Practice E1527-13 as a past release of hazardous substances or petroleum products that 

has been addressed to the satisfaction of the applicable regulatory authority, with hazardous 

substances or petroleum products allowed to remain in place subject to the implementation of 

required controls. Based on the findings of our investigation, no apparent CRECs were identified 

onsite. 

6.1.5 Historical Recognized Environmental Conditions (HRECs) 
 
 Historical Recognized Environmental Condition (HRECs) are defined by the ASTM 

Standard Practice E1527-13 as a past release of any hazardous substances or petroleum products 

that has occurred in connection with the property and has been addressed to the satisfaction of the 

applicable regulatory authority or meeting unrestricted use criteria established by a regulatory 

authority, without subjecting the property to any required controls. Based on the findings of our 

investigation, no apparent HRECs were identified onsite. 
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6.1.6 Recommendations 
 

This assessment has revealed obvious evidence of recognized environmental conditions in 

connection with the property that warrants further investigation and/or documentation at this time. 

See Section 6.1.3 –Recognized Environmental Conditions (RECs) above.   
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Vacant Lot and Northwestern Groundwater Monitoring Well (MW-1)!

Along Northwestern Corner of Subject Site
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Site Photographs

Phase I Environmental Site Assessment!
1520 East Lathrop Road!

Lathrop, California

PROJECT NO.
20-ENV5814

Photo 3: Subject Site (Facing Northeast)!
Vacant Lot!

Along Southwestern Corner of Subject Site

Photo 4: Subject Site (Facing Northeast)!
Southwestern Groundwater Monitoring Well (MW-2)!

Along Northwestern Corner of Subject Site
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Site Photographs

Phase I Environmental Site Assessment!
1520 East Lathrop Road!

Lathrop, California

PROJECT NO.
20-ENV5814

Photo 5: Subject Site (Facing Northwest)!
Vacant Lot!

Along Southeastern Corner of Subject Site

Photo 6: Subject Site (Facing North)!
Southeastern Groundwater Monitoring Well (MW-3)!

Along Southeastern Corner of Subject Site
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Site Photographs

Phase I Environmental Site Assessment!
1520 East Lathrop Road!

Lathrop, California

PROJECT NO.
20-ENV5814

Photo 7: Subject Site (Facing Southwest)!
Vacant Lot!

Along Northeastern Corner of Subject Site

Photo 8: Subject Site (Facing Southeast)!
Vacant Lot!

Along Northeastern Side of Subject Site
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Site Photographs

Phase I Environmental Site Assessment!
1520 East Lathrop Road!

Lathrop, California

PROJECT NO.
20-ENV5814

Photo 9: Subject Site (Facing Southwest)!
Vacant Lot!

Along Northeastern Corner of Subject Site

Photo 10: Subject Site (Facing South)!
 Northern Dirt Entrance Road!

Along South Side of Lathrop Road
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November 16, 2020  
20-ENV5836 
 
Scannell Properties 
8801 River Cross Boulevard, Suite 300 
Indianapolis, IN 46420 
 
Attention: Mr. Paul Starn 
 
Subject:  Limited Phase II Environmental Site Sampling Report 
  1520 East Lathrop Road 
  Lathrop, California 95330 
 
Dear Mr. Starn: 
 
 This report presents the results of a Limited Phase II Environmental Site Sampling Report 
prepared by Basics Environmental, Inc. (Basics) for the site located at 1520 East Lathrop Road in 
Lathrop, California. This Limited Phase II Environmental Site Sampling Report is based on the 
information compiled by Basics’ subconsultant Ms. Lita Freeman, Professional Geologist #7368 
with Environmental Risk Assessors. 
 
 Based on six shallow surface soil samples and twelve stockpiled soil samples collected at 
the subject site, petroleum hydrocarbons and volatile organic compounds were not detected in site 
soil or stockpiled soil at concentrations above their respective Tier 1 ESL and secondary ESL. In 
addition, the reported concentrations of metals were not detected in site soil or stockpiled soil at 
concentrations above their respective Tier 1 ESL and/or secondary ESL and arsenic’s lab RL is 
within its’ naturally occurring background levels.). 
 
 Based on three ground water samples collected from the three onsite ground water 
monitoring wells (MW-1, MW-2 and MW-3), petroleum hydrocarbons and volatile organic 
compounds were not detected in groundwater samples at concentrations above their respective 
Tier 1 ESL and secondary ESL with the exception of chloroform in the sample from monitoring 
well MW-2, located near the subject site’s southwestern corner. The reported chloroform 
concentration was slightly above its’ secondary ESL.  
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 The presence of chloroform is typically associated with chlorinated water in public water 
supplies. Vinyl chloride was not detected in groundwater samples at concentrations at or above 
its’ lab RL or lab MDL; however, the lab MDL was slightly above its’ secondary ESL. The 
secondary ESLs used in the evaluation for chloroform and vinyl chloride are based on vapor 
intrusion from groundwater at commercial/industrial properties.  
 
 The detection of chloroform in one groundwater sample at a concentration slightly above 
its’ secondary ESL and vinyl chloride’s lab MDL being slightly above its’ secondary ESL does 
not appear to present a significant environmental concern for the subject site based on the depth to 
groundwater of approximately 15 feet or more and the presence of fine-grained soil from the 
surface to depths of approximately 9 feet or more, which would limit migration of vapors upward 
through the soil column.  
 
 As such, further assessment does not appear warranted at this time. 
 
 In accordance with generally accepted professional environmental practice, the three onsite 
ground water monitoring wells (if no longer needed by the client) should be decommissioned in 
accordance with standards developed by the Department of Water Resources pursuant to Section 
13800 of the Water Code and adopted by the State Water Resources Control Board or local 
agencies in accordance with Section 13801 of the Water Code. 
 
 Should you have any questions regarding this report, please contact the undersigned. 
 
Sincerely, 
 
Basics Environmental, Inc. 
 
 
 
 
 
Donavan G. Tom, E.P., R.E.P.A. 
Principal Consultant 
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PROFESSIONAL CERTIFICATION 

 
LIMITED PHASE II ENVIRONMENTAL SITE SAMPLING REPORT  

1520 East Lathrop Road 
Lathrop, California 

For 
Scannell Properties 

20-ENV5836 
November 16, 2020 

 
 This report has been prepared by the staff of Basics Environmental, Inc. (Basics) under the 
professional supervision of an “Environmental Professional” as defined by the U.S. Environmental 
Protection Agency’s Final Rule. The findings, interpretations of data, recommendations, 
specifications or professional opinions are presented within the limits prescribed by available 
information at the time the report was prepared, in accordance with generally accepted professional 
environmental practice and within the requirements by the Client. There is no other warranty, 
either expressed or implied. 
 
 The data and findings of this report are based on the data and information obtained from 
the agreed upon scope of work between Basics and the Client. Because contamination is not 
necessarily evenly distributed across the property’s soils and ground water, it can easily remain 
undetected and geology may control the subsurface distribution of contamination. Additional 
scope of services including geologic interpretation (at greater cost) may or may not disclose 
information which may significantly modify the findings of this report. We accept no liability on 
completeness or accuracy of the information presented and or provided to us, or any conclusions 
and decisions which may be made by the Client or others regarding the subject site. 
 
 This report was prepared solely for the benefit of Basic's Client. Basics consents to the 
release of this report to third parties involved in the evaluation of the property for which the report 
was prepared, including without limitation, lenders, title companies, public institutions, attorneys, 
and other consultants. However, any use of or reliance upon this report shall be solely at the risk 
of such party and without legal recourse against Basics, or its subcontractors, affiliates, or their 
respective employees, officers, or directors, regardless of whether the action in which recovery of 
damage is sought is based upon contract, tort (including the sole, concurrent or other negligence 
and strict liability of Basics), statute or otherwise. This report shall not be used or relied upon by 
a party that does not agree to be bound by the above statements. 
 
 
 
 

 
 
Donavan G. Tom, E.P., R.E.P.A.  Lita D. Freeman, P.G. #7368  
Principal Consultant      Associate Consultant (Expires 11/30/21) 
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VDPSOHV�DQG�WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�LQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�VDPSOHV�
FRPSULVLQJ�WKH���SRLQW�FRPSRVLWH�VDPSOHV�WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY���@��
LQGLFDWHG�WKDW�73+G�ZDV�QRW�UHSRUWHG�DW�FRQFHQWUDWLRQV�DERYH�LWV¶�7LHU���(6/�RI�����PJ�NJ��73+PR�
ZDV�UHSRUWHG�LQ�HDFK�GLVFUHWH�VRLO�VDPSOHV�DW�FRQFHQWUDWLRQV�XS�WR����PJ�NJ��PD[LPXP�UHSRUWHG�LQ�
VDPSOH�66����DQG�LQ�HDFK�FRPSRVLWH�VDPSOH�DW�D�PD[LPXP�FRQFHQWUDWLRQ�RI�����PJ�NJ��PD[LPXP�
UHSRUWHG�LQ�VDPSOH�63��������������������&RPSDULVRQ�RI�WKH�UHSRUWHG�73+PR�FRQFHQWUDWLRQV�IRU�WKH�
GLVFUHWH�VDPSOHV�DQG�WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�LQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�
VDPSOHV�FRPSULVLQJ�WKH���SRLQW�FRPSRVLWH�VDPSOHV�WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY��
�@��LQGLFDWHG�WKDW�73+PR�ZDV�QRW�UHSRUWHG�DW�FRQFHQWUDWLRQV�DERYH�LWV¶�7LHU���(6/�RI�������PJ�NJ��
92&V�ZHUH�QRW�GHWHFWHG�LQ�VRLO�VDPSOHV�DW�FRQFHQWUDWLRQV�DW�RU�DERYH�WKHLU�UHVSHFWLYH�ODE�5/V�ZLWK�
WKH�H[FHSWLRQ�RI�PHWK\OHQH�FKORULGH��D�FRPPRQ�ODERUDWRU\�FRQWDPLQDQW��0HWK\OHQH�FKORULGH�ZDV�
UHSRUWHG�DW�FRQFHQWUDWLRQV�XS�WR��������PJ�NJ��HVWLPDWHG��LQ�WKH�GLVFUHWH�VDPSOHV��PD[LPXP�
UHSRUWHG�LQ�VDPSOH�66����DQG��������PJ�NJ��HVWLPDWHG��LQ�WKH�WKUHH�FRPSRVLWH�VDPSOHV��PD[LPXP�
UHSRUWHG�LQ�VDPSOH�63�����������������0HWK\OHQH�FKORULGH�ZDV�DOVR�GHWHFWHG�LQ�WKH�ODERUDWRU\�PHWKRG�
EODQN��VXJJHVWLQJ�WKDW�LW�LV�D�ODERUDWRU\�FRQWDPLQDQW�DQG�QRW�DFWXDOO\�SUHVHQW�LQ�WKH�VLWH¶V�VRLO�
VDPSOHV��&RPSDULVRQ�RI�WKH�UHSRUWHG�PHWK\OHQH�FKORULGH�FRQFHQWUDWLRQV�IRU�WKH�GLVFUHWH�VDPSOHV�
DQG�WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�LQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�VDPSOHV�FRPSULVLQJ�WKH�
��SRLQW�FRPSRVLWH�VDPSOHV�WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY���@��LQGLFDWHG�WKDW�
PHWK\OHQH�FKORULGH�ZDV�QRW�UHSRUWHG�DW�FRQFHQWUDWLRQV�DERYH�LWV¶�7LHU���(6/�RI������PJ�NJ��
$QDO\VLV�RI�WKH�VL[�GLVFUHWH�VDPSOHV�DQG�WKUHH�GLVFUHWH�VDPSOHV�IURP�WKH�FRPSRVLWH�VDPSOHV�
UHYHDOHG�YDULRXV�PHWDOV�LQ�HDFK�VDPSOH��&RPSDULVRQ�RI�WKH�UHSRUWHG�FRQFHQWUDWLRQV�IRU�WKH�PHWDOV�
WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY���@��LQGLFDWHG�WKDW�HDFK�UHSRUWHG�PHWDO�FRQFHQWUDWLRQ�LV�
EHORZ�LWV¶�7LHU���(6/�ZLWK�WKH�H[FHSWLRQ�RI�YDQDGLXP��7KH�UHSRUWHG�YDQDGLXP�FRQFHQWUDWLRQV�DUH�
DERYH�LWV¶�7LHU���(6/�RI����PJ�NJ��6)%5:4&%�������>5HY���@��LQ�HDFK�RI�WKH�QLQH�GLVFUHWH�VRLO�
VDPSOHV�ZLWK�WKH�H[FHSWLRQ�RI�VDPSOH�66����UHSRUWHG�FRQFHQWUDWLRQ�RI����PJ�NJ�ZKLFK�LV�VOLJKWO\�
EHORZ�LWV¶�7LHU���(6/���7KH�UHSRUWHG�YDQDGLXP�FRQFHQWUDWLRQV�LQ�WKH�UHPDLQLQJ�VDPSOHV�DUH�ZHOO�
EHORZ�LWV¶�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�SURSHUWLHV�(6/V��RI�����PJ�NJ��
(5$�QRWHG�WKDW�WKH�ODE�5/�RI��������PJ�NJ�IRU�WKH�92&�YLQ\O�FKORULGH�IRU�HDFK�VRLO�VDPSOH�LV�
DERYH�LWV¶�7LHU���(6/�RI��������PJ�NJ�EXW�EHORZ�LWV¶�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�
SURSHUWLHV�(6/��RI������PJ�NJ��7KH�ODERUDWRU\�PHWKRG�GHWHFWLRQ�OLPLW��ODE�0'/��RI���������PJ�NJ�
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IRU�HDFK�VRLO�VDPSOH�LV�EHORZ�LWV¶�7LHU���(6/�DQG�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�SURSHUWLHV�
(6/���7KH�ODE�5/V�RI�����PJ�NJ�WR�����PJ�NJ�DQG�ODE�0'/V�RI������PJ�NJ�WR������PJ�NJ�IRU�
DUVHQLF��D�PHWDO��DUH�DERYH�LWV¶�7LHU���(6/�RI�������PJ�NJ�DQG�LWV¶�VHFRQGDU\�(6/�
�FRPPHUFLDO�LQGXVWULDO�SURSHUWLHV�(6/��RI������PJ�NJ��7KH�ODE�5/V�DQG�ODE�0'/V�DUH�EHORZ�WKH�
QDWXUDOO\�RFFXUULQJ�EDFNJURXQG�OHYHOV�IRU�DUVHQLF�RI�XS�WR����PJ�NJ��
*URXQGZDWHU�5HVXOWV��

%DVHG�RQ�GHSWK�WR�ZDWHU�PHDVXUHPHQWV�LQ�RQ�VLWH�PRQLWRULQJ�ZHOOV��JURXQGZDWHU�IORZ�GLUHFWLRQ�ZDV�
LQIHUUHG�WR�EH�ZHVWZDUG�DQG�JURXQGZDWHU�JUDGLHQW�ZDV�FDOFXODWHG�WR�EH�������IHHW�IRRW��
3HWUROHXP�K\GURFDUERQV�ZHUH�QRW�GHWHFWHG�LQ�WKH�JURXQGZDWHU�VDPSOHV�DW�FRQFHQWUDWLRQV�DW�RU�
DERYH�WKHLU�UHVSHFWLYH�ODE�5/��
&KORURIRUP�ZDV�WKH�RQO\�92&�GHWHFWHG�LQ�WKH�JURXQGZDWHU�VDPSOHV�DQG�ZDV�GHWHFWHG�LQ�RQH�RI�WKH�
WKUHH�JURXQGZDWHU�VDPSOHV��&RPSDULVRQ�RI�WKH�UHSRUWHG�FKORURIRUP�FRQFHQWUDWLRQ����PLFURJUDPV�
SHU�OLWHU�>�J�/@�LQ�VDPSOH�0:����WR�LWV¶�7LHU���(6/��6)%5:4&%�������>5HY���@��LQGLFDWHG�WKDW�WKH�
UHSRUWHG�FKORURIRUP�FRQFHQWUDWLRQ�LV�DERYH�ERWK�LWV¶�7LHU���(6/�RI�������J�/�DQG�VHFRQGDU\�(6/�
�FRPPHUFLDO�LQGXVWULDO�JURXQGZDWHU�YDSRU�LQWUXVLRQ�(6/��RI������J�/��
7KH�ODE�5/�RI������J�/�IRU�EHQ]HQH�IRU�HDFK�JURXQGZDWHU�VDPSOH�LV�DERYH�LWV¶�7LHU���(6/�RI������
�J�/�EXW�EHORZ�LWV¶�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�JURXQGZDWHU�YDSRU�LQWUXVLRQ�(6/��RI�����
�J�/��7KH�ODE�5/�DQG�ODE�0'/�RI������J�/�DQG�������J�/��UHVSHFWLYHO\��IRU�YLQ\O�FKORULGH�IRU�HDFK�
JURXQGZDWHU�VDPSOH�DUH�DERYH�ERWK�LWV¶�7LHU���(6/�RI���������J�/�DQG�VHFRQGDU\�(6/�
�FRPPHUFLDO�LQGXVWULDO�JURXQGZDWHU�YDSRU�LQWUXVLRQ�(6/��RI�������J�/��
���� &RQFOXVLRQV��
%DVHG�RQ�WKH�OLPLWHG�GDWD�FROOHFWHG�GXULQJ�WKLV�LQYHVWLJDWLRQ��LQFOXGLQJ�ILHOG�REVHUYDWLRQV�DQG�
DQDO\WLFDO�UHVXOWV��SHWUROHXP�K\GURFDUERQV�DQG�92&V�ZHUH�QRW�GHWHFWHG�LQ�VLWH�VRLO�RU�VWRFNSLOHG�
VRLO�DW�FRQFHQWUDWLRQV�DERYH�WKHLU�UHVSHFWLYH�7LHU���(6/�DQG�VHFRQGDU\�(6/��,Q�DGGLWLRQ��WKH�
UHSRUWHG�FRQFHQWUDWLRQV�RI�PHWDOV�ZHUH�QRW�GHWHFWHG�LQ�VLWH�VRLO�RU�VWRFNSLOHG�VRLO�DW�
FRQFHQWUDWLRQV�DERYH�WKHLU�UHVSHFWLYH�7LHU���(6/�DQG�RU�VHFRQGDU\�(6/�DQG�DUVHQLF¶V�ODE�5/�LV�
ZLWKLQ�LWV¶�QDWXUDOO\�RFFXUULQJ�EDFNJURXQG�OHYHOV��
3HWUROHXP�K\GURFDUERQV�DQG�92&V�ZHUH�QRW�GHWHFWHG�LQ�JURXQGZDWHU�VDPSOHV�DW�FRQFHQWUDWLRQV�
DERYH�WKHLU�UHVSHFWLYH�7LHU���(6/�DQG�VHFRQGDU\�(6/�ZLWK�WKH�H[FHSWLRQ�RI�FKORURIRUP�LQ�WKH�
VDPSOH�IURP�PRQLWRULQJ�ZHOO�0:����ORFDWHG�QHDU�WKH�6LWH¶V�VRXWKZHVWHUQ�FRUQHU��7KH�UHSRUWHG�
FKORURIRUP�FRQFHQWUDWLRQ�ZDV�VOLJKWO\�DERYH�LWV¶�VHFRQGDU\�(6/��7KH�SUHVHQFH�RI�FKORURIRUP�LV�
W\SLFDOO\�DVVRFLDWHG�ZLWK�FKORULQDWHG�ZDWHU�LQ�SXEOLF�ZDWHU�VXSSOLHV��9LQ\O�FKORULGH�ZDV�QRW�GHWHFWHG�
LQ�JURXQGZDWHU�VDPSOHV�DW�FRQFHQWUDWLRQV�DW�RU�DERYH�LWV¶�ODE�5/�RU�ODE�0'/��KRZHYHU��WKH�ODE�0'/�
ZDV�VOLJKWO\�DERYH�LWV¶�VHFRQGDU\�(6/��7KH�VHFRQGDU\�(6/V�XVHG�LQ�WKH�HYDOXDWLRQ�IRU�FKORURIRUP�
DQG�YLQ\O�FKORULGH�DUH�EDVHG�RQ�YDSRU�LQWUXVLRQ�IURP�JURXQGZDWHU�DW�FRPPHUFLDO�LQGXVWULDO�
SURSHUWLHV���
���� 5HFRPPHQGDWLRQV�
7KH�GHWHFWLRQ�RI�FKORURIRUP�LQ�RQH�JURXQGZDWHU�VDPSOH�DW�D�FRQFHQWUDWLRQ�VOLJKWO\�DERYH�LWV¶�
VHFRQGDU\�(6/�DQG�YLQ\O�FKORULGH¶V�ODE�0'/�EHLQJ�VOLJKWO\�DERYH�LWV¶�VHFRQGDU\�(6/�GR�QRW�
DSSHDU�WR�SUHVHQW�D�VLJQLILFDQW�HQYLURQPHQWDO�FRQFHUQ�IRU�WKH�6LWH�EDVHG�RQ�WKH�GHSWK�WR�
JURXQGZDWHU�RI�DSSUR[LPDWHO\����IHHW�RU�PRUH�DQG�WKH�SUHVHQFH�RI�ILQH�JUDLQHG�VRLO�IURP�WKH�
VXUIDFH�WR�GHSWKV�RI�DSSUR[LPDWHO\���IHHW�RU�PRUH��ZKLFK�ZRXOG�OLPLW�PLJUDWLRQ�RI�YDSRUV�XSZDUG�
WKURXJK�WKH�VRLO�FROXPQ��)XUWKHU�DVVHVVPHQW�GRHV�QRW�DSSHDU�ZDUUDQWHG�DW�WKLV�WLPH��
�
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��� ,1752'8&7,21��
(5$�LV�SOHDVHG�WR�SUHVHQW�WKLV�/LPLWHG�3KDVH�,,�(6$�5HSRUW�IRU�WKH�SURSHUW\�ORFDWHG�DW������(DVW�
/DWKURS�5RDG�LQ�/DWKURS��&DOLIRUQLD��)LJXUH����WR�%DVLFV�(QYLURQPHQWDO��7KH�6LWH�LV�FXUUHQWO\�YDFDQW�
ODQG�ZLWK�VHYHUDO�VRLO�VWRFNSLOHV�DQG�WKUHH�JURXQGZDWHU�PRQLWRULQJ�ZHOOV��)LJXUH�����7KH�ILQGLQJV�
DQG�FRQFOXVLRQV�SUHVHQWHG�LQ�WKLV�5HSRUW�DUH�EDVHG�RQ�UHVXOWV�RI�D�OLPLWHG�DVVHVVPHQW�WKDW�
LQFOXGHG�FROOHFWLQJ�DQG�DQDO\]LQJ�VRLO�DQG�JURXQGZDWHU�VDPSOHV�IURP�WKH�6LWH��DQG�HYDOXDWLQJ�GDWD�
REWDLQHG�GXULQJ�WKH�ILHOG�LQYHVWLJDWLRQ�DQG�SURYLGHG�E\�WKH�DQDO\WLFDO�ODERUDWRU\���
���� 6LWH�'HVFULSWLRQ�
7KH�������DFUH�/�VKDSHG�SURSHUW\�LV�YDFDQW�ODQG��6HYHUDO�VRLO�VWRFNSLOHV�DUH�SUHVHQW�RQ�WKH�
QRUWKHUQ�SRUWLRQ�RI�WKH�6LWH��WKH�ZHVWHUQPRVW�VWRFNSLOH�ZDV�FRYHUHG�ZLWK�YHJHWDWLRQ�DQG�DSSHDUHG�
WR�KDYH�EHHQ�SUHVHQW�RQ�VLWH�IRU�WKH�ORQJHVW�WLPH��WKH�FHQWUDO�VWRFNSLOH�IHDWXUHG�VRPH�YHJHWDWLRQ��
DQG�WKH�HDVWHUQPRVW�VWRFNSLOH�FRQVLVWHG�RI�QXPHURXV�LQGLYLGXDO�³HQG�GXPSV´�IURP�WUDQVSRUW�WUXFNV�
ZKLFK�DSSHDUHG�WR�KDYH�EHHQ�UHFHQWO\�SODFHG�RQ�VLWH��,Q�DGGLWLRQ��WKUHH�JURXQGZDWHU�PRQLWRULQJ�
ZHOOV�DUH�SUHVHQW�RQ�VLWH�ZLWK�³VWRYHSLSH´�FRPSOHWLRQV�DQG�WUDIILF�EROODUGV�RU�PHWDO�SLSHV�DURXQG�
HDFK�ZHOO��6LWH�VSHFLILF�LQIRUPDWLRQ�LV�SUHVHQWHG�LQ�7DEOH����

7DEOH����*HQHUDO�6LWH�,QIRUPDWLRQ�
3URMHFW�1DPH��(DVW�/DWKURS�5RDG�3URSHUW\� $GGUHVV�������(DVW�/DWKURS�5RDG��/DWKURS��

6DQ�-RDTXLQ�&RXQW\�
&XUUHQW�'HYHORSPHQW��9DFDQW�ODQG� 2FFXSDQW�V���9DFDQW�ODQG�
/RFDWLRQ��6RXWKHUQ�VLGH�RI�(DVW�/DWKURS�5RDG��
�
���� %DFNJURXQG��
$FFRUGLQJ�WR�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�3KDVH�,�(6$�UHSRUW�SUHSDUHG�IRU�WKH�6LWH�E\�%DVLFV�
(QYLURQPHQWDO��WKH�6LWH�ZDV�XQGHYHORSHG�ODQG�SULRU�WR�������,Q������5HLWHU�7UXFN�&RPSDQ\�
EHJDQ�XVLQJ�WKH�6LWH�DV�D�WUXFN�VWRUDJH�\DUG��ORQJ�KDXO�WUXFN�DQG�HTXLSPHQW�VWRUDJH��DQG�PLOLWDU\�
VXUSOXV�HTXLSPHQW�VDOHV�RSHUDWLRQV�ZLWK�VHYHUDO�VPDOO�VWUXFWXUHV��XVH�XQNQRZQ��FRQVWUXFWHG�RQ�
WKH�6LWH¶V�QRUWKZHVWHUQ�SRUWLRQ�DQG�WZR�VWUXFWXUHV��SRVVLEO\�FRYHUHG�WUXFN�SRUWV�XVHG�IRU�WUXFN�
PDLQWHQDQFH��FRQVWUXFWHG�RQ�WKH�6LWH¶V�FHQWUDO�SRUWLRQ��%\������WKH�FRYHUHG�WUXFN�SRUWV�KDG�EHHQ�
UHPRYHG�DQG�E\������QR�HYLGHQFH�RI�VWUXFWXUHV�RU�WUXFN�HTXLSPHQW�VWRUDJH�ZDV�QRWHG�E\�%DVLFV�
(QYLURQPHQWDO���
3DFLILF�8QLRQ�+RPHV�UHSRUWHGO\�SXUFKDVHG�WKH�6LWH�LQ������RQ�EHKDOI�RI�WKH�&LW\�RI�/DWKURS��7KH�
&LW\�RI�/DWKURS�KDG�SODQV�WR�XWLOL]H�WKH�6LWH�IRU�WUHDWHG�ZDVWHZDWHU�LUULJDWLRQ�VSUD\�ILHOGV��³VSUD\�
ILHOGV´���.OHLQIHOGHU�FRQGXFWHG�HQYLURQPHQWDO�LQYHVWLJDWLRQV��DV�GLVFXVVHG�EHORZ��IRU�SODQQLQJ�
SXUSRVHV�IRU�VLWH�XVH�DV�VSUD\�ILHOGV��6XEVHTXHQWO\��WKH�&LW\�RI�/DWKURS�GHFLGHG�DJDLQVW�XVH�RI�
WKH�6LWH�DV�VSUD\�ILHOGV�DQG�WKH�6LWH�KDV�EHHQ�YDFDQW�ODQG�XQRFFXSLHG�VLQFH�������
.OHLQIHOGHU�HQYLURQPHQWDO�LQYHVWLJDWLRQV�LQFOXGHG�LQVWDOOLQJ�DQG�VDPSOLQJ�WKUHH�JURXQGZDWHU�
PRQLWRULQJ�ZHOOV�RQ�VLWH�WR�HYDOXDWH�JURXQGZDWHU�TXDOLW\�IRU�WKH�&LW\�RI�/DWKURS��*URXQGZDWHU�ZDV�
UHSRUWHGO\�SUHVHQW�DW�GHSWKV�RI�DSSUR[LPDWHO\����IHHW�WR����IHHW�EHORZ�JURXQG�VXUIDFH�DQG�
JURXQGZDWHU�IORZ�GLUHFWLRQ�ZDV�FDOFXODWHG�WR�EH�WRZDUGV�WKH�ZHVW�VRXWKZHVW��$QDO\VLV�RI�
JURXQGZDWHU�VDPSOHV�IURP�WKH�PRQLWRULQJ�ZHOOV�IRU�JHQHUDO�PLQHUDOV�DQG�LQRUJDQLF�FKHPLFDOV�
UHYHDOHG�WRWDO�GLVVROYHG�VROLGV��7'6��LQ�HDFK�RI�WKH�WKUHH�VDPSOHV�DW�FRQFHQWUDWLRQV�XS�WR�������
PLOOLJUDPV�SHU�OLWHU��PJ�/��ZLWK�FRQFHQWUDWLRQV�LQ�GRZQJUDGLHQW�ZHOOV�0:���DQG�0:���DERYH�WKH�
�����6HFRQGDU\�0D[LPXP�&RQWDPLQDQW�/HYHO��0&/��RI�����PJ�/��6HOHFW�SDJHV�IURP�
.OHLQIHOGHU¶V�UHSRUW�DUH�LQFOXGHG�LQ�$SSHQGL[�%��(OHYDWLRQV�VXUYH\HG�E\�.OHLQIHOGHU�DUH�SUHVHQWHG�
LQ�7DEOH���LQ�6HFWLRQ��������

I 
I 

I 
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,Q�������(QJHR�FROOHFWHG�VRLO�DQG�JURXQGZDWHU�VDPSOHV�IURP�WHQ�ERULQJV�DGYDQFHG�RQ�VLWH�XVLQJ�
D�GLUHFW�SXVK�GULOOLQJ�ULJ��*URXQGZDWHU�VDPSOHV�ZHUH�FROOHFWHG�IRU�JHQHUDO�PLQHUDOV�DQG�LQRUJDQLF�
FKHPLFDOV�DQDO\VLV��7'6�ZHUH�UHSRUWHG�DW�FRQFHQWUDWLRQV�RI�XS�WR�������PJ�/��FKORULGH�XS�WR�����
PJ�/��VXOIDWH�XS�WR�����PJ�/��FDOFLXP�XS�WR�����PJ�/��VRGLXP�XS�WR�����PJ�/��DQG�PDJQHVLXP�
XS�WR����PJ�/��
$W�WKH�WLPH�RI�%DVLFV�(QYLURQPHQWDO¶V�VLWH�YLVLW��WKH�6LWH�ZDV�FRYHUHG�ZLWK�WDOO�YHJHWDWLRQ�ZLWK�QR�
REYLRXV�HYLGHQFH�RI��KD]DUGRXV�PDWHULDOV��FKHPLFDO�VWDLQV��FKHPLFDO�VSLOOV��GUDLQV��VXPSV��PDMRU�
FUDFNV��RU�RWKHU�FRQGXLWV�WR�WKH�VXEVXUIDFH��ULQVLQJ�HTXLSPHQW�RU�GXPSLQJ�RI�ULQVHDWH��VXUIDFH�
LPSRXQGPHQWV��XQGHUJURXQG�VWRUDJH�WDQNV��867V���RU�GLVWUHVVHG�YHJHWDWLRQ��6RLO�VWRFNSLOHV�ZHUH�
REVHUYHG�RQ�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�6LWH�GXULQJ�WKH�VLWH�YLVLW��WKH�RULJLQ�RI�WKH�VRLO�ZDV�QRW�
HVWDEOLVKHG�E\�%DVLFV�(QYLURQPHQWDO��
5HYLHZ�RI�UHJXODWRU\�DJHQF\�ILOHV�E\�%DVLFV�(QYLURQPHQWDO�UHYHDOHG�D�FRPSODLQW�LQVSHFWLRQ�
UHJDUGLQJ�VWRUDJH�RI�KD]DUGRXV�ZDVWH�RQ�VLWH��$SSUR[LPDWHO\��������SRXQGV�RI�D�FRPSRXQG�
UHIHUUHG�WR�DV�³,PSUHJQLWH´�ZKLFK�FRQWDLQV�KLJK�OHYHOV�RI�]LQF�ZHUH�REVHUYHG�WR�EH�VWRUHG�RQ�VLWH��
,PSUHJQLWH�ZDV�UHSRUWHGO\�XVHG�WR�VKLHOG�DJDLQVW�OLTXLG�FKHPLFDO�ZHDSRQV�E\�GXVWLQJ�WKH�
FRPSRXQG�RQ�XQLIRUPV��,QIRUPDWLRQ�REWDLQHG�IURP�&DOLIRUQLD�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�
'HSDUWPHQW�RI�7R[LF�6XEVWDQFHV�&RQWURO��'76&��ILOHV�LQGLFDWHG�WKDW�ODUJH�TXDQWLWLHV�RI�
,PSUHJQLWH�ZHUH�SXUFKDVHG�IURP�PLOLWDU\�VXUSOXV�VDOHV�DQG�VWRUHG�RQ�VLWH�IURP�DSSUR[LPDWHO\�
�����WR�������6DQ�-RDTXLQ�&RXQW\�(QYLURQPHQWDO�+HDOWK�'HSDUWPHQW�RUGHUHG�WKH�UHPRYDO�RI�
KD]DUGRXV�ZDVWH��LQFOXGLQJ�,PSUHJQLWH��IURP�WKH�6LWH��,PSUHJQLWH�ZDV�UHPRYHG�IURP�WKH�6LWH�IRU�
GLVSRVDO�DW�WKH�&KHPLFDO�:DVWH�0DQDJHPHQW�IDFLOLW\�LQ�.HWWOHPDQ�&LW\��&DOLIRUQLD��
7R�KHOS�DGGUHVV�LVVXHV�DVVRFLDWHG�ZLWK�WKH�IRUPHU�VLWH�XVHV�DQG�HYDOXDWH�FXUUHQW�FRQGLWLRQV��
%DVLFV�(QYLURQPHQWDO�UHFRPPHQGHG�IXUWKHU�DVVHVVPHQW�RI�WKH�6LWH��
���� 2EMHFWLYH�DQG�6FRSH�RI�:RUN�
7KH�REMHFWLYH�RI�WKH�OLPLWHG�3KDVH�,,�(6$�ZDV�WR�HYDOXDWH�FXUUHQW�FRQGLWLRQV�LQ�VHOHFW�RQ�VLWH�DUHDV��
7R�PHHW�WKLV�REMHFWLYH��IXUWKHU�DVVHVVPHQW�ZDV�FRQGXFWHG�DQG�FRQVLVWHG�RI�WKH�IROORZLQJ���

x� &ROOHFWLQJ�VRLO�VDPSOHV��GHVLJQDWHG�66���WKURXJK�66���RQ�WKH�6LWH�3ODQ��)LJXUH����IURP�
WKH�IRUPHU�5HLWHU�7UXFN�&RPSDQ\�RSHUDWLRQV�DUHD��RQ�WKH�6LWH¶V�QRUWKHUQ�DQG�FHQWUDO�
SRUWLRQV���

x� &ROOHFWLQJ�VDPSOHV��GHVLJQDWHG�63���WKURXJK�63����RQ�WKH�6LWH�3ODQ��)LJXUH����IURP�WKH�
WKUHH�VRLO�VWRFNSLOHV�RQ�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�6LWH��

x� &ROOHFWLQJ�JURXQGZDWHU�VDPSOHV�IURP�WKH�WKUHH�PRQLWRULQJ�ZHOOV��GHVLJQDWHG�0:���
WKURXJK�0:���RQ�WKH�6LWH�3ODQ��)LJXUH����LQVWDOOHG�E\�.OHLQIHOGHU���

x� 6XEPLWWLQJ�VRLO�DQG�JURXQGZDWHU�VDPSOHV�WR�WKH�SURMHFW�ODERUDWRU\�IRU�DQDO\VLV��DQG��

x� 3UHSDULQJ�WKLV�UHSRUW�SUHVHQWLQJ�WKH�UHVXOWV�RI�WKH�/LPLWHG�3KDVH�,,�(6$��

���� /LPLWDWLRQV�DQG�([FHSWLRQV�
7KH�RSLQLRQV�DQG�UHFRPPHQGDWLRQV�SUHVHQWHG�LQ�WKLV�5HSRUW�DUH�EDVHG�XSRQ�WKH�VFRSH�RI�
VHUYLFHV��LQIRUPDWLRQ�REWDLQHG�WKURXJK�WKH�SHUIRUPDQFH�RI�WKH�VHUYLFHV��DQG�WKH�VFKHGXOH�DV�
DJUHHG�XSRQ�E\�(5$�DQG�WKH�SDUW\�IRU�ZKRP�WKLV�UHSRUW�ZDV�RULJLQDOO\�SUHSDUHG��7KLV�5HSRUW�LV�DQ�
LQVWUXPHQW�RI�SURIHVVLRQDO�VHUYLFH�DQG�ZDV�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�WKH�JHQHUDOO\�DFFHSWHG�
VWDQGDUGV�DQG�OHYHO�RI�VNLOO�DQG�FDUH�XQGHU�VLPLODU�FRQGLWLRQV�DQG�FLUFXPVWDQFHV�HVWDEOLVKHG�E\�WKH�
HQYLURQPHQWDO�FRQVXOWLQJ�LQGXVWU\���1R�UHSUHVHQWDWLRQ��ZDUUDQW\��RU�JXDUDQWHH��H[SUHVV�RU�LPSOLHG��
LV�LQWHQGHG�RU�JLYHQ��7R�WKH�H[WHQW�WKDW�(5$�UHOLHG�XSRQ�DQ\�LQIRUPDWLRQ�SUHSDUHG�E\�RWKHU�SDUWLHV�
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QRW�XQGHU�FRQWUDFW�WR�(5$��(5$�PDNHV�QR�UHSUHVHQWDWLRQ�DV�WR�WKH�DFFXUDF\�RU�FRPSOHWHQHVV�RI�
VXFK�LQIRUPDWLRQ���
7KLV�5HSRUW�LV�H[SUHVVO\�IRU�WKH�VROH�DQG�H[FOXVLYH�XVH�RI�WKH�SDUWLHV�IRU�ZKLFK�WKLV�5HSRUW�ZDV�
RULJLQDOO\�SUHSDUHG�IRU�D�SDUWLFXODU�SXUSRVH��2QO\�WKH�SDUWLHV�IRU�ZKLFK�WKLV�5HSRUW�ZDV�RULJLQDOO\�
SUHSDUHG�DQG�RU�RWKHU�VSHFLILFDOO\�QDPHG�SDUWLHV��PD\�PDNH�XVH�RI�DQG�UHO\�XSRQ�WKH�LQIRUPDWLRQ�LQ�
WKLV�5HSRUW��5HXVH�RI�WKLV�5HSRUW�RU�DQ\�SRUWLRQ�WKHUHRI�IRU�RWKHU�WKDQ�LWV�LQWHQGHG�SXUSRVH��RU�LI�
PRGLILHG��RU�LI�XVHG�E\�WKLUG�SDUWLHV�ZLWKRXW�SURSHU�DXWKRUL]DWLRQ��VKDOO�EH�DW�WKH�XVHU¶V�VROH�ULVN��
7KH�ILQGLQJV�SUHVHQWHG�LQ�WKLV�5HSRUW�DSSO\�VROHO\�WR�VLWH�FRQGLWLRQV�H[LVWLQJ�DW�WKH�WLPH�ZKHQ�(5$¶V�
DVVHVVPHQW�ZDV�SHUIRUPHG��,W�PXVW�EH�UHFRJQL]HG��KRZHYHU��WKDW�D�/LPLWHG�3KDVH�,,�(6$�LV�
FRQGXFWHG�IRU�WKH�SXUSRVH�RI�HYDOXDWLQJ�WKH�SRWHQWLDO�IRU�FRQWDPLQDWLRQ�WKURXJK�OLPLWHG�LQYHVWLJDWLYH�
DFWLYLWLHV�DQG�LQ�QR�ZD\�UHSUHVHQWV�D�FRQFOXVLYH�RU�FRPSOHWH�VLWH�FKDUDFWHUL]DWLRQ��&RQGLWLRQV�LQ�
RWKHU�SDUWV�RI�WKH�SURMHFW�VLWH�PD\�YDU\�IURP�WKRVH�DW�WKH�ORFDWLRQV�ZKHUH�GDWD�ZHUH�FROOHFWHG��
(5$¶V�DELOLW\�WR�LQWHUSUHW�LQYHVWLJDWLRQ�UHVXOWV�LV�UHODWHG�WR�WKH�DYDLODELOLW\�RI�WKH�GDWD�DQG�WKH�H[WHQW�
RI�WKH�LQYHVWLJDWLRQ�DFWLYLWLHV��$V�VXFK������SHUFHQW�FRQILGHQFH�LQ�OLPLWHG�3KDVH�,,�(6$�FRQFOXVLRQV�
FDQQRW�UHDVRQDEO\�EH�DFKLHYHG���
1RWKLQJ�FRQWDLQHG�LQ�WKLV�GRFXPHQW�VKDOO�UHOLHYH�DQ\�RWKHU�SDUW\�RI�LWV�UHVSRQVLELOLW\�WR�DELGH�E\�
FRQWUDFW�GRFXPHQWV�DQG�DSSOLFDEOH�ODZV��FRGHV��UHJXODWLRQV��RU�VWDQGDUGV��
���� 6SHFLDO�7HUPV�DQG�&RQGLWLRQV�
7KH�OLPLWHG�3KDVH�,,�(6$�VFRSH�RI�ZRUN��62:��ZDV�SUHVHQWHG�LQ�(5$¶V�SURSRVDO�GDWHG�1RYHPEHU�
����������7KH�62:�IRU�WKH�DVVHVVPHQW�GLG�QRW�LQFOXGH�WDVNV�QRW�VSHFLILFDOO\�QRWHG�LQ�WKH�SURSRVDO��
���� 8VHU�5HOLDQFH�
7KLV�5HSRUW�LV�IRU�WKH�H[FOXVLYH�XVH�RI�WKH�SDUWLHV�IRU�ZKLFK�LW�ZDV�SUHSDUHG��WKHLU�DJHQWV��DQG�
DVVLJQHHV��DQG�IRU�VXFK�RWKHU�SDUWLHV�DV�(5$�DJUHHV�PD\�UHO\�RQ�WKH�5HSRUW��8VH�RI�WKLV�5HSRUW�E\�
DQ\�RWKHU�SDUW\�VKDOO�EH�DW�VXFK�SDUW\¶V�VROH�ULVN��

���� 4XDOLILFDWLRQV�
$�VXPPDU\�RI�WKH�(5$�SHUVRQQHO�ZKR�ZRUNHG�RQ�WKLV�SURMHFW�IROORZV��

x� 0V��/LWD�)UHHPDQ��&DOLIRUQLD�3URIHVVLRQDO�*HRORJLVW�DQG�&DOLIRUQLD�$VEHVWRV�&RQVXOWDQW��
KDV�RYHU����\HDUV�RI�H[SHULHQFH�SURYLGLQJ�VLWH�DVVHVVPHQW�VHUYLFHV��7KLV�KDV�LQFOXGHG�
HYDOXDWLQJ�SRWHQWLDO�SURSHUW\�LPSDFWV�IURP�KLVWRULFDO�RQ��DQG�RII�VLWH�RSHUDWLRQV��
FRQGXFWLQJ�VXEVXUIDFH�LQYHVWLJDWLRQV��DQG�LPSOHPHQWLQJ�VLWH�UHPHGLDWLRQ�SODQV�������������
0V��)UHHPDQ�ZRUNV�ZLWK�SURSHUW\�RZQHUV��DWWRUQH\V��DQG�UHJXODWRUV�WR�PLWLJDWH�DQG�
UHVROYH�HQYLURQPHQWDO�LVVXHV���

��� ),(/'�,19(67,*$7,21�
7KLV�/LPLWHG�3KDVH�,,�(6$�ZDV�FRQGXFWHG�WR�HYDOXDWH�FXUUHQW�FRQGLWLRQV�E\�FROOHFWLQJ�VRLO�
VDPSOHV�IURP�VHOHFW�RQ�VLWH�ORFDWLRQV�DQG�JURXQGZDWHU�VDPSOHV�IURP�WKH�WKUHH�PRQLWRULQJ�ZHOOV�
IRU�DQDO\VLV�ZLWK�FRPSDULVRQ�RI�WKH�DQDO\WLFDO�UHVXOWV�WR�HVWDEOLVKHG�VFUHHQLQJ�OHYHOV��7KH�VFRSH�
RI�ZRUN�DQG�UHVXOWV�RI�WKLV�/LPLWHG�3KDVH�,,�(6$�DUH�SUHVHQWHG�EHORZ��
3KRWRJUDSKV�RI�WKH�6LWH�DQG�VLWH�LQYHVWLJDWLRQ�DUH�LQFOXGHG�LQ�$SSHQGL[�&��
���� 3UH�)LHOG�$FWLYLWLHV�
3ULRU�WR�FRQGXFWLQJ�ILHOG�DFWLYLWLHV�DVVRFLDWHG�ZLWK�WKH�SURSRVHG�DVVHVVPHQW��WKH�SUH�ILHOG�WDVNV�
GHVFULEHG�EHORZ�ZHUH�FRPSOHWHG��
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������ +HDOWK�DQG�6DIHW\��
(5$�SUHSDUHG�D�VLWH�VSHFLILF�+HDOWK�DQG�6DIHW\�3ODQ�IRU�WKH�VFRSH�RI�ZRUN�DV�UHTXLUHG�E\�WKH�
2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�$GPLQLVWUDWLRQ��26+$��6WDQGDUG��+D]DUGRXV�:DVWH�2SHUDWLRQV�
DQG�(PHUJHQF\�5HVSRQVH��JXLGHOLQHV�����&)5������������7KH�GRFXPHQW�ZDV�UHYLHZHG�DQG�
VLJQHG�E\�(5$�VWDII�DQG�FRQWUDFWRUV�SHUIRUPLQJ�ZRUN�RQ�VLWH�XQGHU�WKH�RYHUVLJKW�RI�(5$�SHUVRQQHO��
������ 3HUPLWWLQJ��
(5$�GLG�QRW�REWDLQ�D�VRLO�ERULQJ�SHUPLW�IURP�6DQ�-RDTXLQ�&RXQW\�(QYLURQPHQWDO�+HDOWK�
'HSDUWPHQW��6-&&(+'��DV�WKH�PD[LPXP�GHSWK�IRU�VKDOORZ�VRLO�VDPSOHV�ZDV�OHVV�WKDQ���IRRW����
���� )LHOG�$FWLYLWLHV�
$�GHVFULSWLRQ�RI�WKH�ILHOG�DFWLYLWLHV�LV�SUHVHQWHG�EHORZ��(5$�QRWHV�WKDW�0:���DQG�0:���ZHUH�
LQWHUFKDQJHG�LQ�WKH�ILHOG�QRWHV�DQG�ODERUDWRU\�UHSRUWV�ZKLFK�GLG�QRW�DIIHFW�WKH�ILQGLQJV��
������ 6RLO�6DPSOLQJ�
2Q�2FWREHU�����������(5$�SHUVRQQHO�FROOHFWHG�VRLO�VDPSOHV�IURP�VHOHFW�RQ�VLWH�ORFDWLRQV��7KH�VRLO�
VDPSOH�ORFDWLRQV�DUH�SUHVHQWHG�LQ�7DEOH���DQG�VKRZQ�RQ�)LJXUH����
7KH�VRLO�VDPSOHV�ZHUH�FROOHFWHG�XVLQJ�D�VKRYHO��WURZHO��RU�VLPLODU�HTXLSPHQW�DQG�GLVSRVDEOH�JORYHV�
ZLWK�WKH�VDPSOHV�SODFHG�LQ�JODVV�MDUV�SURYLGHG�E\�WKH�SURMHFW�ODERUDWRU\��7KH�VDPSOH�MDUV�ZHUH�
ODEHOHG�ZLWK�WKH�LGHQWLI\LQJ�LQIRUPDWLRQ��VHDOHG�LQ�UH�VHDODEOH�SODVWLF�EDJV��DQG�SODFHG�RQ�LFH�IRU�
WUDQVSRUW�XQGHU�FKDLQ�RI�FXVWRG\�SURWRFROV�WR�6XQ6WDU¶V�RIILFHV�E\�(5$�SHUVRQQHO��
������ :HOO�5H�'HYHORSPHQW�DQG�*URXQGZDWHU�6DPSOLQJ�
.OHLQIHOGHU�FRQVWUXFWHG�JURXQGZDWHU�PRQLWRULQJ�ZHOOV�LQ�WKUHH�VRLO�ERULQJV�DGYDQFHG�WR�D�WRWDO�GHSWK�
RI����IHHW�EJV�RQ�0DUFK����DQG�����������.OHLQIHOGHU���������7KH�PRQLWRULQJ�ZHOOV�ZHUH�
FRQVWUXFWHG�RI���LQFK�GLDPHWHU�SRO\YLQ\O�FKORULGH��39&��FDVLQJ�ZLWK�VORWWHG�FDVLQJ�UHSRUWHGO\�
LQVWDOOHG�EHWZHHQ����IHHW�DQG����IHHW�EJV��VFUHHQHG�LQWHUYDO���$�PRQXPHQW�VW\OH�ORFNDEOH�ZHOO�YDXOW�
FRPSOHWHG�HDFK�PRQLWRULQJ�ZHOO��:HOO�0:���LV�ORFDWHG�QHDU�WKH�6LWH¶V�QRUWKZHVWHUQ�FRUQHU��0:���
LV�ORFDWHG�QHDU�WKH�6LWH¶V�VRXWKZHVWHUQ�FRUQHU��DQG�0:���LV�ORFDWHG�QHDU�WKH�6LWH¶V�VRXWKHDVWHUQ�
FRUQHU��.OHLQIHOGHU�DQG�(QJHR�VDPSOHG�WKH�PRQLWRULQJ�ZHOOV�LQ������DQG�������UHVSHFWLYHO\��7KH�
PRQLWRULQJ�ZHOO�ORFDWLRQV�DUH�SUHVHQWHG�LQ�7DEOH���DQG�VKRZQ�RQ�)LJXUH����
2Q�2FWREHU�����������%ODLQH�7HFK�SHUVRQQHO�UH�GHYHORSHG�WKH�WKUHH�PRQLWRULQJ�ZHOOV�WR�UHPRYH�
ILQH�JUDLQHG�VHGLPHQWV�WKDW�KDG�VHWWOHG�WR�WKH�ERWWRP�RI�WKH�ZHOO�FDVLQJ�GXULQJ�WKH�DSSUR[LPDWHO\����
\HDUV�VLQFH�WKH�PRQLWRULQJ�ZHOOV�KDG�EHHQ�VDPSOHG�ODVW��7KH�ZHOOV�ZHUH�UH�GHYHORSHG�E\�VFUXEELQJ�
DORQJ�WKH�VFUHHQHG�LQWHUYDO�RI�WKH�ZHOO�FDVLQJ�WKHQ�XVLQJ�D�SRVLWLYH�DLU�GLVSODFHPHQW�SXPS��ZHOO�
0:����RU�GLVSRVDEOH�EDLOHU��ZHOOV�0:���DQG�0:�����7KH�GLVFKDUJHG�JURXQGZDWHU�ZDV�SHULRGLFDOO\�
PRQLWRUHG�IRU�S+��WHPSHUDWXUH��DQG�VSHFLILF�FRQGXFWDQFH��5H�GHYHORSPHQW�ZDV�FRPSOHWHG�ZKHQ�
WKH�GLVFKDUJHG�JURXQGZDWHU�ZDV�UHODWLYHO\�FOHDU�DQG�PRQLWRUHG�SDUDPHWHUV�ZHUH�JHQHUDOO\�VWDEOH��
$�WRWDO�RI����JDOORQV�RI�JURXQGZDWHU�ZDV�SXUJHG�GXULQJ�UH�GHYHORSPHQW�RI�WKH�PRQLWRULQJ�ZHOOV��
2Q�2FWREHU�����������%ODLQH�7HFK�SHUVRQQHO�FROOHFWHG�JURXQGZDWHU�VDPSOHV�IURP�WKH�WKUHH�
PRQLWRULQJ�ZHOOV��3ULRU�WR�SXUJLQJ��UHPRYLQJ�WKUHH�ZHOO�YROXPHV��DQG�VDPSOLQJ�RI�WKH�PRQLWRULQJ�
ZHOOV��GHSWK�WR�JURXQGZDWHU�PHDVXUHPHQWV�ZHUH�FROOHFWHG�E\�%ODLQH�7HFK��7KH�PRQLWRULQJ�ZHOOV�
ZHUH�SXUJHG�RI�WKUHH�ZHOOV�YROXPHV�XVLQJ�D�VXEPHUVLEOH�SXPS��ZHOO�0:����RU�GLVSRVDEOH�EDLOHU�
�ZHOOV�0:���DQG�0:�����$SSUR[LPDWHO\���JDOORQV�RI�JURXQGZDWHU�ZHUH�SXUJHG�IURP�HDFK�RI�WZR�
ZHOOV��ZHOOV�0:���DQG�0:����DQG�DSSUR[LPDWHO\���JDOORQV�RI�JURXQGZDWHU�ZHUH�SXUJHG�IURP�WKH�
UHPDLQLQJ�ZHOO��ZHOO�0:�����*URXQGZDWHU�HOHYDWLRQV�DV�GRFXPHQWHG�E\�.OHLQIHOGHU�DUH�SUHVHQWHG�
LQ�7DEOH����IROORZLQJ��
�
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7DEOH����*URXQGZDWHU�(OHYDWLRQV��������������
:HOO� 72&�(OHYDWLRQ�

�DPVO��IHHW��
'HSWK�WR�*:�%72&�

�IHHW�EJV��
*:�(OHYDWLRQ�
�DPVO��IHHW��

0:��� ������ ������ �����
0:��� ������ ������ �����
0:��� ������ ������ �����

��������������1RWHV��
����������������DPVO� �$ERYH�PHDQ�VHD�OHYHO�
����������������72&� �7RS�RI�FDVLQJ�
����������������%72&� �%HORZ�WRS�RI�FDVLQJ�����

7KH�JURXQGZDWHU�VDPSOHV�ZHUH�FROOHFWHG�XVLQJ�D�VXEPHUVLEOH�SXPS��ZHOO�0:����RU�GLVSRVDEOH�
EDLOHU��ZHOOV�0:���DQG�0:����DQG�GHFDQWHG�LQWR�ODERUDWRU\�SURYLGHG�FRQWDLQHUV�DSSURSULDWH�IRU�WKH�
UHTXHVWHG�DQDO\VLV��7KH�JURXQGZDWHU�VDPSOH�FRQWDLQHUV�ZHUH�ODEHOHG�ZLWK�WKH�LGHQWLI\LQJ�
LQIRUPDWLRQ�DQG�SODFHG�RQ�LFH�IRU�WUDQVSRUW�XQGHU�FKDLQ�RI�FXVWRG\�SURWRFROV�WR�6XQ6WDU��
%DVHG�RQ�GHSWK�WR�ZDWHU�PHDVXUHPHQWV�GRFXPHQWHG�IRU�RQ�VLWH�PRQLWRULQJ�ZHOOV��JURXQGZDWHU�
IORZ�GLUHFWLRQ�ZDV�LQIHUUHG�WR�EH�ZHVWZDUG�DQG�JURXQGZDWHU�JUDGLHQW�ZDV�FDOFXODWHG�WR�EH�������
IHHW�IRRW��7KH�JURXQGZDWHU�IORZ�GLUHFWLRQ�DQG�JURXQGZDWHU�JUDGLHQW�ZHUH�VLPLODU�WR�WKRVH�REWDLQHG�
E\�.OHLQIHOGHU�LQ�������JURXQGZDWHU�IORZ�GLUHFWLRQ�ZDV�LQIHUUHG�WR�EH�ZHVW�VRXWKZHVW�DQG�JUDGLHQW�
ZDV�FDOFXODWHG�WR�EH�������IHHW�IRRW���
3XUJHG�JURXQGZDWHU��WRWDO�RI�DSSUR[LPDWHO\����JDOORQV��ZDV�FRQWDLQHUL]HG�E\�%ODLQH�7HFK�DQG�
WUDQVSRUWHG�WR�%ODLQH�7HFK¶V�\DUG�LQ�6DQ�-RVH��&DOLIRUQLD��
)LHOG�UHSRUWV�SUHSDUHG�E\�%ODLQH�7HFK�IRU�WKH�ZHOO�GHYHORSPHQW�DQG�JURXQGZDWHU�VDPSOLQJ�
DFWLYLWLHV�DUH�SUHVHQWHG�LQ�$SSHQGL[�'��
��� $1$/<6,6��5(68/76��$1'�(9$/8$7,21��
7KH�VRLO�DQG�JURXQGZDWHU�VDPSOHV�ZHUH�VXEPLWWHG�WR�6XQ6WDU��D�ODERUDWRU\�FHUWLILHG�E\�WKH�6WDWH�
RI�&DOLIRUQLD�WR�SHUIRUP�WKH�UHTXHVWHG�DQDO\VHV��7KH�DQDO\WLFDO�PHWKRGV��UHVXOWV��DQG�HYDOXDWLRQ�
RI�WKLV�/LPLWHG�3KDVH�,,�(6$�DUH�SUHVHQWHG�LQ�7DEOHV�������DQG���DQG�VXPPDUL]HG�LQ�WKH�IROORZLQJ�
VHFWLRQV��&RSLHV�RI�WKH�ODERUDWRU\�DQDO\WLFDO�UHSRUWV�DQG�FKDLQ�RI�FXVWRG\�GRFXPHQWDWLRQ�DUH�
LQFOXGHG�LQ�$SSHQGL[�(��
���� $1$/<6,6�$1'�5(68/76�
7KLV�VHFWLRQ�SUHVHQWV�WKH�DQDO\VLV�DQG�UHVXOWV�IRU�WKH�VRLO�DQG�JURXQGZDWHU�VDPSOHV���
������ 6RLO�$QDO\VLV�DQG�5HVXOWV��
6L[�GLVFUHWH�VRLO�VDPSOHV��66���WKURXJK�66����DQG�WKUHH���SRLQW�FRPSRVLWH�VRLO�VDPSOHV��63�����
�����������63����������������DQG�63�������������������ZHUH�DQDO\]HG�IRU�WKH�IROORZLQJ���

x� 73+J�XVLQJ�8�6��(3$�0HWKRG�����%��SXUJHDEOH����

x� 73+G�DQG�73+PR�XVLQJ�8�6��(3$�0HWKRG�����%��H[WUDFWDEOH���DQG�

x� 92&V�XVLQJ�8�6��(3$�0HWKRG�����%��
,Q�DGGLWLRQ��VDPSOHV�66��������WKURXJK�66���������63����63����DQG�63����ZHUH�DQDO\]HG�IRU�
&$0����PHWDOV�XVLQJ�8�6��(3$�0HWKRG�����������VHULHV��
$V�VKRZQ�LQ�7DEOH����73+J�ZDV�QRW�GHWHFWHG�LQ�WKH�VRLO�VDPSOHV�DW�FRQFHQWUDWLRQV�DW�RU�DERYH�WKH�
ODE�5/�RI������PJ�NJ��73+G�ZDV�UHSRUWHG�LQ�IRXU�RI�WKH�VL[�GLVFUHWH�VRLO�VDPSOHV��66����66����66����
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DQG�66����DW�FRQFHQWUDWLRQV�XS�WR�����PJ�NJ��HVWLPDWHG��PD[LPXP�UHSRUWHG�LQ�VDPSOH�66����DQG�LQ�
HDFK�RI�WKH�WKUHH�FRPSRVLWH�VRLO�VDPSOHV�DW�FRQFHQWUDWLRQV�XS�WR����PJ�NJ��PD[LPXP�UHSRUWHG�LQ�
FRPSRVLWH�VDPSOH�63��������������������73+PR�ZDV�UHSRUWHG�LQ�HDFK�RI�WKH�VL[�GLVFUHWH�VRLO�
VDPSOHV��66���WKURXJK�66����DW�FRQFHQWUDWLRQV�XS�WR����PJ�NJ��PD[LPXP�UHSRUWHG�LQ�VDPSOH��
66����DQG�LQ�HDFK�RI�WKH�WKUHH�FRPSRVLWH�VDPSOHV�DW�D�PD[LPXP�FRQFHQWUDWLRQ�RI�����PJ�NJ��
�PD[LPXP�UHSRUWHG�LQ�FRPSRVLWH�VDPSOH�63��������������������
92&V��LQFOXGLQJ�%7(;��3&(��DQG�3&(�EUHDNGRZQ�SURGXFWV��ZHUH�QRW�GHWHFWHG�LQ�WKH�VRLO�VDPSOHV�
DW�FRQFHQWUDWLRQV�DW�RU�DERYH�WKHLU�UHVSHFWLYH�ODE�5/V�ZLWK�WKH�H[FHSWLRQ�RI�PHWK\OHQH�FKORULGH��
ZKLFK�LV�D�FRPPRQ�ODERUDWRU\�FRQWDPLQDQW��0HWK\OHQH�FKORULGH�ZDV�GHWHFWHG�DW�FRQFHQWUDWLRQV�RI�
XS�WR��������PJ�NJ��HVWLPDWHG��LQ�WKH�VL[�GLVFUHWH�VDPSOHV��PD[LPXP�UHSRUWHG�LQ�VDPSOH�66����
DQG��������PJ�NJ��HVWLPDWHG��LQ�WKH�WKUHH�FRPSRVLWH�VDPSOHV��PD[LPXP�UHSRUWHG�LQ�FRPSRVLWH�
VDPSOH�63�����������������$�UHYLHZ�RI�WKH�ODERUDWRU\�GDWD�UHSRUW�LQGLFDWHG�WKDW�PHWK\OHQH�FKORULGH�
ZDV�DOVR�GHWHFWHG�LQ�WKH�ODERUDWRU\�PHWKRG�EODQN�DW�D�FRQFHQWUDWLRQ�RI���������PJ�NJ��VXJJHVWLQJ�
WKDW�LW�LV�D�ODERUDWRU\�FRQWDPLQDQW�DQG�QRW�DFWXDOO\�SUHVHQW�LQ�WKH�VLWH¶V�VRLO�VDPSOHV��
$V�VKRZQ�LQ�7DEOH����YDULRXV�PHWDOV�ZHUH�GHWHFWHG�LQ�WKH�QLQH�GLVFUHWH�VRLO�VDPSOHV��66���WKURXJK�
66����63����63����DQG�63�����DQDO\]HG�IRU�&$0����PHWDOV��
$V�QRWHG�DERYH��WKUHH���SRLQW�FRPSRVLWHV�ZHUH�DQDO\]HG�IRU�SHWUROHXP�K\GURFDUERQV�DQG�92&V��
%HFDXVH�WKH�DQDO\WLFDO�ODERUDWRU\�FRPSRVLWHG�WKH�VDPSOHV��HQVXULQJ�WKH�VDPH�ZHLJKW�RU�YROXPH�
IURP�HDFK�VDPSOH�FRPSULVLQJ�WKH�FRPSRVLWH��HDFK�FRPSRVLWH�VDPSOH�LV�FRQVLGHUHG�WR�EH�
KRPRJHQRXV�DQG�WKH�UHVXOWLQJ�GHWHFWLRQ�OLPLWV�ZHUH�QRW�LQFUHDVHG��$QDO\WLFDO�UHVXOWV�DQG�ODE�5/V�
RI�WKH�FRPSRVLWH�VDPSOHV�ZHUH�HYDOXDWHG�FRQVLGHULQJ�WKH�QXPEHU�RI�GLVFUHWH�VDPSOHV�WKDW�
FRPSULVH�WKH�FRPSRVLWH�VDPSOH��7R�HVWDEOLVK�WKH�SRWHQWLDO�FRQFHQWUDWLRQ�LQ�D�GLVFUHWH�VDPSOH�
FRPSULVLQJ�WKH�FRPSRVLWH�VDPSOH�WR�EH�XVHG�IRU�VFUHHQLQJ�DJDLQVW�WKH�FRPSDULVRQ�FULWHULD�DQG�
HYDOXDWH�WKH�QHHG�WR�DQDO\]H�HDFK�GLVFUHWH�VDPSOH�WKDW�FRPSULVHV�D�SDUWLFXODU�FRPSRVLWH�
VDPSOH��WKH�UHSRUWHG�FRQFHQWUDWLRQ�LV�PXOWLSOLHG�E\�WKH�QXPEHU�RI�GLVFUHWH�VDPSOHV�LQ�WKH�
FRPSRVLWH�VDPSOH����
73+G��IRU�H[DPSOH��ZDV�UHSRUWHG�DW�D�FRQFHQWUDWLRQ�RI����PJ�NJ�LQ�FRPSRVLWH�63������������������
VR�73+G�FRXOG�SRWHQWLDOO\�EH�SUHVHQW�DW�DQ�HVWLPDWHG�FRQFHQWUDWLRQ�RI����PJ�NJ�����PJ�NJ�[��� �
���PJ�NJ��LQ�DQ\�RQH�RI�WKH�GLVFUHWH�VDPSOHV�FRPSULVLQJ�WKH�FRPSRVLWH�VDPSOH��7DEOH���SUHVHQWV�
WKH�FRQFHQWUDWLRQV�DV�UHSRUWHG�E\�6XQ6WDU��EXW�WKH�GDWD�ZDV�IXUWKHU�HYDOXDWHG�ZLWK�WKLV�
FRQVLGHUDWLRQ�DV�ZHOO�WR�HYDOXDWH�ZKHWKHU�D�FRPSRVLWH�VDPSOH�UHTXLUHG�IXUWKHU�HYDOXDWLRQ�RI�WKH�
LQGLYLGXDO�GLVFUHWH�VDPSOHV��
,Q�VXPPDU\��WKH�SRWHQWLDO�FRQFHQWUDWLRQ�RI�GLVFUHWH�VDPSOHV�ZLWKLQ�WKLV�LQYHVWLJDWLRQ�FRXOG�EH��

x� 73+G�ZDV�GHWHFWHG�LQ�HDFK�RI�WKH�WKUHH�FRPSRVLWH�VDPSOHV�DW�D�PD[LPXP�FRQFHQWUDWLRQ�
RI����PJ�NJ�ZKLFK�ZDV�UHSRUWHG�IRU�FRPSRVLWH�VDPSOH�63�������������������ZLWK�DQ�
HVWLPDWHG�PD[LPXP�FRQFHQWUDWLRQ�RI����PJ�NJ�ZLWKLQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�
VDPSOHV�FRPSULVLQJ�WKLV���SRLQW�FRPSRVLWH����

x� 73+PR�ZDV�GHWHFWHG�LQ�HDFK�RI�WKH�WKUHH�FRPSRVLWH�VDPSOHV�DW�D�PD[LPXP�
FRQFHQWUDWLRQ�RI�����PJ�NJ�ZKLFK�ZDV�UHSRUWHG�IRU�FRPSRVLWH�VDPSOH�63������������������
�ZLWK�DQ�HVWLPDWHG�PD[LPXP�FRQFHQWUDWLRQ�RI�������PJ�NJ�ZLWKLQ�DQ\�RQH�RI�WKH�IRXU�
GLVFUHWH�VDPSOHV�FRPSULVLQJ�WKLV���SRLQW�FRPSRVLWH���DQG�

x� 0HWK\OHQH�FKORULGH�ZDV�GHWHFWHG�LQ�HDFK�RI�WKH�WKUHH�FRPSRVLWH�VDPSOHV�DW�D�PD[LPXP�
FRQFHQWUDWLRQ�RI��������PJ�NJ�ZKLFK�ZDV�UHSRUWHG�IRU�FRPSRVLWH�VDPSOH�63���������������
�ZLWK�DQ�HVWLPDWHG�PD[LPXP�FRQFHQWUDWLRQ�RI��������PJ�NJ�ZLWKLQ�DQ\�RQH�RI�WKH�IRXU�
GLVFUHWH�VDPSOHV�FRPSULVLQJ�WKLV���SRLQW�FRPSRVLWH���

&RPSDULVRQ�RI�WKH�DQDO\WLFDO�UHVXOWV�DQG�WKH�(6/V�DUH�SUHVHQWHG�LQ�7DEOHV���DQG���DQG�
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GLVFXVVHG�EHORZ�LQ�6HFWLRQ������

������ *URXQGZDWHU�$QDO\VLV�DQG�5HVXOWV��
7KH�WKUHH�JURXQGZDWHU�VDPSOHV��0:����0:����DQG�0:����ZHUH�DQDO\]HG�IRU�WKH�IROORZLQJ���

x� 73+J�XVLQJ�8�6��(3$�0HWKRG�����%��SXUJHDEOH����

x� 73+G�DQG�73+PR�XVLQJ�8�6��(3$�0HWKRG�����%��H[WUDFWDEOH���DQG�

x� 92&V�XVLQJ�8�6��(3$�0HWKRG�����%��
$V�VKRZQ�RQ�7DEOH����SHWUROHXP�K\GURFDUERQV�DQG�92&V��ZLWK�WKH�H[FHSWLRQ�RI�FKORURIRUP��ZHUH�
QRW�GHWHFWHG�LQ�WKH�JURXQGZDWHU�VDPSOHV�DW�FRQFHQWUDWLRQV�DW�RU�DERYH�WKHLU�UHVSHFWLYH�ODE�5/��
&KORURIRUP�ZDV�UHSRUWHG�LQ�WKH�JURXQGZDWHU�VDPSOH�IURP�PRQLWRULQJ�ZHOO�0:���DW�D�FRQFHQWUDWLRQ�
RI����J�/��
&RPSDULVRQ�RI�WKH�DQDO\WLFDO�UHVXOWV�DQG�WKH�(6/V�DUH�SUHVHQWHG�LQ�7DEOH���DQG�GLVFXVVHG�EHORZ�
LQ�6HFWLRQ������
���� (9$/8$7,21��
$QDO\WLFDO�UHVXOWV�ZHUH�FRPSDUHG�WR����7LHU���(6/V�����'LUHFW�([SRVXUH�+XPDQ�+HDOWK�5LVN�/HYHOV��
&RPPHUFLDO�,QGXVWULDO��6KDOORZ�6RLO�([SRVXUH��FRPPHUFLDO�LQGXVWULDO�SURSHUWLHV�(6/V������'LUHFW�
([SRVXUH�+XPDQ�+HDOWK�5LVN�/HYHOV��$Q\�/DQG�8VH�$Q\�'HSWK�6RLO�([SRVXUH��&RQVWUXFWLRQ�
:RUNHU�(6/V��&RQVWUXFWLRQ�:RUNHU�(6/V������'LUHFW�([SRVXUH�+XPDQ�+HDOWK�5LVN�/HYHOV��0&/�
3ULRULW\��0&/�3ULRULW\�(6/V���DQG����*URXQGZDWHU�9DSRU�,QWUXVLRQ�+XPDQ�+HDOWK�5LVN�/HYHOV��
&RPPHUFLDO�,QGXVWULDO��FRPPHUFLDO�LQGXVWULDO�JURXQGZDWHU�YDSRU�LQWUXVLRQ�(6/V��HVWDEOLVKHG�E\�WKH�
6)%5:4&%��(QYLURQPHQWDO�6FUHHQLQJ�/HYHOV�7LHU���(6/V��������5HY������8VH�RI�WKHVH�(6/V�LV�
EDVHG�RQ�WKH�6LWH¶V�SODQQHG�FRPPHUFLDO�XVH��$�GLVFXVVLRQ�RI�(6/V�LV�SUHVHQWHG�LQ�$SSHQGL[�$��
������ 6RLO�5HVXOWV�(YDOXDWLRQ��
7KH�DQDO\WLFDO�UHVXOWV�DQG�WKH�(6/V��7LHU���(6/V�DQG�VHFRQGDU\�(6/V��IRU�WKH�FRPSRXQGV�
GHWHFWHG�LQ�WKH�VRLO�VDPSOHV�DUH�SUHVHQWHG�LQ�7DEOHV���DQG����
7KH�PD[LPXP�UHSRUWHG�73+G�FRQFHQWUDWLRQ�LQ�WKH�VL[�GLVFUHWH�VDPSOHV�ZDV�����PJ�NJ��HVWLPDWHG��
ZLWK�WKH�PD[LPXP�FRQFHQWUDWLRQ�UHSRUWHG�LQ�VDPSOH�66���DQG�WKH�PD[LPXP�UHSRUWHG�73+G�
FRQFHQWUDWLRQ�LQ�WKH�WKUHH�FRPSRVLWH�VDPSOHV�ZDV����PJ�NJ�ZLWK�WKH�PD[LPXP�FRQFHQWUDWLRQ�
UHSRUWHG�LQ�VDPSOH�63�������������������$V�QRWHG�DERYH�LQ�6HFWLRQ��������WKH�PD[LPXP�SRWHQWLDO�
FRQFHQWUDWLRQ�IRU�73+G�ZDV����PJ�NJ�ZLWKLQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�VDPSOHV�FRPSULVLQJ�WKH�
��SRLQW�FRPSRVLWH�VDPSOH�63�������������������&RPSDULVRQ�RI�WKH�UHSRUWHG�73+G�FRQFHQWUDWLRQV�
IRU�WKH�GLVFUHWH�VDPSOHV�DQG�WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�LQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�
VDPSOHV�FRPSULVLQJ�WKH���SRLQW�FRPSRVLWH�VDPSOHV�WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY��
�@��LQGLFDWHG�WKDW�73+G�ZDV�QRW�UHSRUWHG�DW�FRQFHQWUDWLRQV�DERYH�LWV¶�7LHU���(6/�RI�����PJ�NJ��
7KH�PD[LPXP�UHSRUWHG�73+PR�FRQFHQWUDWLRQ�LQ�WKH�VL[�GLVFUHWH�VDPSOHV�ZDV����PJ�NJ�ZLWK�WKH�
PD[LPXP�FRQFHQWUDWLRQ�UHSRUWHG�LQ�VDPSOH�66���DQG�WKH�PD[LPXP�UHSRUWHG�73+PR�FRQFHQWUDWLRQ�
LQ�WKH�WKUHH�FRPSRVLWH�VDPSOHV�ZDV�����PJ�NJ�ZLWK�WKH�PD[LPXP�FRQFHQWUDWLRQ�UHSRUWHG�LQ�
VDPSOH�63�������������������$V�QRWHG�DERYH�LQ�6HFWLRQ��������WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�
IRU�73+PR�ZDV�������PJ�NJ�ZLWKLQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�VDPSOHV�FRPSULVLQJ�WKH���SRLQW�
FRPSRVLWH�VDPSOH�63�������������������&RPSDULVRQ�RI�WKH�UHSRUWHG�73+PR�FRQFHQWUDWLRQV�IRU�WKH�
GLVFUHWH�VDPSOHV�DQG�WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�LQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�
VDPSOHV�FRPSULVLQJ�WKH���SRLQW�FRPSRVLWH�VDPSOHV�WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY��
�@��LQGLFDWHG�WKDW�73+PR�ZDV�QRW�UHSRUWHG�DW�FRQFHQWUDWLRQV�DERYH�LWV¶�7LHU���(6/�RI�������PJ�NJ��
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7KH�PD[LPXP�UHSRUWHG�PHWK\OHQH�FKORULGH�FRQFHQWUDWLRQ�LQ�WKH�VL[�GLVFUHWH�VDPSOHV�ZDV��������
PJ�NJ��HVWLPDWHG��ZLWK�WKH�PD[LPXP�FRQFHQWUDWLRQ�UHSRUWHG�LQ�VDPSOH�66���DQG�WKH�PD[LPXP�
UHSRUWHG�PHWK\OHQH�FKORULGH�FRQFHQWUDWLRQ�LQ�WKH�WKUHH�FRPSRVLWH�VDPSOHV�ZDV��������PJ�NJ�ZLWK�
WKH�PD[LPXP�FRQFHQWUDWLRQ�UHSRUWHG�LQ�VDPSOH�63����������������$V�QRWHG�DERYH�LQ�6HFWLRQ��������
WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�IRU�PHWK\OHQH�FKORULGH�ZDV��������PJ�NJ�ZLWKLQ�DQ\�RQH�RI�
WKH�IRXU�GLVFUHWH�VDPSOHV�FRPSULVLQJ�WKH���SRLQW�FRPSRVLWH�VDPSOH�63����������������KRZHYHU��D�
UHYLHZ�RI�WKH�ODERUDWRU\�GDWD�UHSRUW�LQGLFDWHG�WKDW�PHWK\OHQH�FKORULGH�ZDV�DOVR�GHWHFWHG�LQ�WKH�
ODERUDWRU\�PHWKRG�EODQN��VXJJHVWLQJ�WKDW�LW�LV�D�ODERUDWRU\�FRQWDPLQDQW�DQG�QRW�DFWXDOO\�SUHVHQW�LQ�
WKH�VLWH¶V�VRLO�VDPSOHV��&RPSDULVRQ�RI�WKH�UHSRUWHG�PHWK\OHQH�FKORULGH�FRQFHQWUDWLRQV�IRU�WKH�
GLVFUHWH�VDPSOHV�DQG�WKH�PD[LPXP�SRWHQWLDO�FRQFHQWUDWLRQ�LQ�DQ\�RQH�RI�WKH�IRXU�GLVFUHWH�
VDPSOHV�FRPSULVLQJ�WKH���SRLQW�FRPSRVLWH�VDPSOHV�WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY��
�@��LQGLFDWHG�WKDW�PHWK\OHQH�FKORULGH�ZDV�QRW�UHSRUWHG�DW�FRQFHQWUDWLRQV�DERYH�LWV¶�7LHU���(6/�RI�
�����PJ�NJ��
9DULRXV�PHWDOV�ZHUH�UHSRUWHG�LQ�HDFK�RI�WKH�QLQH�GLVFUHWH�VRLO�VDPSOHV��66���WKURXJK�66����63����
63����DQG�63�����DQDO\]HG�IRU�&$0����PHWDOV��&RPSDULVRQ�RI�WKH�UHSRUWHG�FRQFHQWUDWLRQV�IRU�WKH�
PHWDOV�WR�WKH�7LHU���(6/V��6)%5:4&%�������>5HY���@��LQGLFDWHG�WKDW�HDFK�UHSRUWHG�PHWDO�
FRQFHQWUDWLRQ�LV�EHORZ�LWV¶�7LHU���(6/�ZLWK�WKH�H[FHSWLRQ�RI�YDQDGLXP��7KH�UHSRUWHG�YDQDGLXP�
FRQFHQWUDWLRQV�DUH�DERYH�LWV¶�7LHU���(6/�RI����PJ�NJ��6)%5:4&%�������>5HY���@��LQ�HDFK�RI�WKH�
QLQH�GLVFUHWH�VRLO�VDPSOHV�ZLWK�WKH�H[FHSWLRQ�RI�VDPSOH�66����UHSRUWHG�FRQFHQWUDWLRQ�RI����PJ�NJ�
ZKLFK�LV�VOLJKWO\�EHORZ�LWV¶�7LHU���(6/���7KH�UHSRUWHG�YDQDGLXP�FRQFHQWUDWLRQV�LQ�WKH�UHPDLQLQJ�
VDPSOHV�DUH�ZHOO�EHORZ�LWV¶�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�SURSHUWLHV�(6/V��RI�����PJ�NJ��
7KH�ODE�5/V�IRU�WKH�92&V�SUHVHQWHG�LQ�7DEOH���DQG�PHWDOV�SUHVHQWHG�LQ�7DEOH���DUH�EHORZ�WKHLU�
UHVSHFWLYH�7LHU���(6/�H[FHSW�DV�QRWHG�EHORZ��

x� 7KH�ODE�5/�RI��������PJ�NJ�IRU�WKH�92&�YLQ\O�FKORULGH�IRU�HDFK�VRLO�VDPSOH�LV�DERYH�LWV¶�
7LHU���(6/�RI��������PJ�NJ�EXW�EHORZ�LWV¶�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�
SURSHUWLHV�(6/��RI������PJ�NJ��7KH�ODE�0'/�RI���������PJ�NJ�IRU�HDFK�VRLO�VDPSOH�LV�
EHORZ�LWV¶�7LHU���(6/�DQG�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�SURSHUWLHV�(6/���

x� 7KH�ODE�5/V�RI�����PJ�NJ�WR�����PJ�NJ�DQG�ODE�0'/V�RI������PJ�NJ�WR������PJ�NJ�IRU�WKH�
PHWDO�DUVHQLF�DUH�DERYH�LWV¶�7LHU���(6/�RI�������PJ�NJ�DQG�LWV¶�VHFRQGDU\�(6/�
�FRPPHUFLDO�LQGXVWULDO�SURSHUWLHV�(6/��RI������PJ�NJ��7KH�ODE�5/V�DQG�ODE�0'/V�DUH�
EHORZ�WKH�QDWXUDOO\�RFFXUULQJ�EDFNJURXQG�OHYHOV�IRU�DUVHQLF�RI�XS�WR����PJ�NJ��

������ *URXQGZDWHU�5HVXOWV�(YDOXDWLRQ��
7KH�DQDO\WLFDO�UHVXOWV�DQG�WKH�(6/V��7LHU���(6/V�DQG�VHFRQGDU\�(6/V��IRU�WKH�FRPSRXQGV�
GHWHFWHG�LQ�WKH�JURXQGZDWHU�VDPSOHV�DUH�SUHVHQWHG�LQ�7DEOH����
&RPSDULVRQ�RI�WKH�UHSRUWHG�FRQFHQWUDWLRQ�����J�/�LQ�VDPSOH�0:����IRU�WKH�RQO\�92&��FKORURIRUP��
GHWHFWHG�LQ�WKH�JURXQGZDWHU�VDPSOHV�WR�LWV¶�7LHU���(6/��6)%5:4&%�������>5HY���@��LQGLFDWHG�WKDW�
WKH�UHSRUWHG�FKORURIRUP�FRQFHQWUDWLRQ�LQ�VDPSOH�0:���LV�DERYH�ERWK�LWV¶�7LHU���(6/�RI�������J�/�
DQG�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�JURXQGZDWHU�YDSRU�LQWUXVLRQ�(6/��RI������J�/��
7KH�ODE�5/V�IRU�WKH�SHWUROHXP�K\GURFDUERQV�DQG�92&V�SUHVHQWHG�LQ�7DEOH���DUH�EHORZ�WKHLU�
UHVSHFWLYH�7LHU���(6/�H[FHSW�DV�QRWHG�EHORZ��

x� 7KH�ODE�5/�RI������J�/�IRU�EHQ]HQH�IRU�HDFK�JURXQGZDWHU�VDPSOH�LV�DERYH�LWV¶�7LHU���(6/�
RI�������J�/�EXW�EHORZ�LWV¶�VHFRQGDU\�(6/��FRPPHUFLDO�LQGXVWULDO�JURXQGZDWHU�YDSRU�
LQWUXVLRQ�(6/��RI������J�/���



USWB/LPLWHG�3KDVH�,,�(6$B(DVW�/DWKURS�5RDG�/DWKURS�&$B���������������B1RY����� � ���

/LPLWHG�3KDVH�,,�(QYLURQPHQWDO��
6LWH�$VVHVVPHQW�5HSRUW�
(DVW�/DWKURS�5RDG�3URSHUW\�
/DWKURS��&DOLIRUQLD��

�ŶǀŝƌŽŶŵĞŶƚĂů�ZŝƐŬ��ƐƐĞƐƐŽƌƐ�

x� 7KH�ODE�5/�DQG�ODE�0'/�RI������J�/�DQG�������J�/��UHVSHFWLYHO\��IRU�YLQ\O�FKORULGH�IRU�HDFK�
JURXQGZDWHU�VDPSOH�DUH�DERYH�ERWK�LWV¶�7LHU���(6/�RI���������J�/�DQG�VHFRQGDU\�(6/�
�FRPPHUFLDO�LQGXVWULDO�JURXQGZDWHU�YDSRU�LQWUXVLRQ�(6/��RI�������J�/���

��� &21&/86,216��
(5$�FRQGXFWHG�WKLV�LQYHVWLJDWLRQ�WKDW�LQFOXGHG�VDPSOLQJ�DQG�DQDO\VLV�RI�VRLO�DQG�JURXQGZDWHU��
%DVHG�RQ�WKH�DQDO\WLFDO�UHVXOWV�DQG�WKH�FRPSDULVRQ�WR�(6/V��RXU�FRQFOXVLRQV�DUH�SUHVHQWHG�EHORZ��
%DVHG�RQ�WKH�OLPLWHG�GDWD�FROOHFWHG�GXULQJ�WKLV�LQYHVWLJDWLRQ��LQFOXGLQJ�ILHOG�REVHUYDWLRQV�DQG�
DQDO\WLFDO�UHVXOWV��SHWUROHXP�K\GURFDUERQV�DQG�92&V�ZHUH�QRW�GHWHFWHG�LQ�VLWH�VRLO�RU�VWRFNSLOHG�
VRLO�DW�FRQFHQWUDWLRQV�DERYH�WKHLU�UHVSHFWLYH�7LHU���(6/�DQG�VHFRQGDU\�(6/��,Q�DGGLWLRQ��WKH�
UHSRUWHG�FRQFHQWUDWLRQV�RI�PHWDOV�ZHUH�QRW�GHWHFWHG�LQ�VLWH�VRLO�RU�VWRFNSLOHG�VRLO�DW�
FRQFHQWUDWLRQV�DERYH�WKHLU�UHVSHFWLYH�7LHU���(6/�DQG�RU�VHFRQGDU\�(6/�DQG�DUVHQLF¶V�ODE�5/�LV�
ZLWKLQ�LWV¶�QDWXUDOO\�RFFXUULQJ�EDFNJURXQG�OHYHOV��
3HWUROHXP�K\GURFDUERQV�DQG�92&V�ZHUH�QRW�GHWHFWHG�LQ�JURXQGZDWHU�VDPSOHV�DW�FRQFHQWUDWLRQV�
DERYH�WKHLU�UHVSHFWLYH�7LHU���(6/�DQG�VHFRQGDU\�(6/�ZLWK�WKH�H[FHSWLRQ�RI�FKORURIRUP�LQ�WKH�
VDPSOH�IURP�PRQLWRULQJ�ZHOO�0:����ORFDWHG�QHDU�WKH�6LWH¶V�VRXWKZHVWHUQ�FRUQHU��7KH�UHSRUWHG�
FKORURIRUP�FRQFHQWUDWLRQ�ZDV�VOLJKWO\�DERYH�LWV¶�VHFRQGDU\�(6/��7KH�SUHVHQFH�RI�FKORURIRUP�LV�
W\SLFDOO\�DVVRFLDWHG�ZLWK�FKORULQDWHG�ZDWHU�LQ�SXEOLF�ZDWHU�VXSSOLHV��9LQ\O�FKORULGH�ZDV�QRW�GHWHFWHG�
LQ�JURXQGZDWHU�VDPSOHV�DW�FRQFHQWUDWLRQV�DW�RU�DERYH�LWV¶�ODE�5/�RU�ODE�0'/��KRZHYHU��WKH�ODE�0'/�
ZDV�VOLJKWO\�DERYH�LWV¶�VHFRQGDU\�(6/��7KH�VHFRQGDU\�(6/V�XVHG�LQ�WKH�HYDOXDWLRQ�IRU�FKORURIRUP�
DQG�YLQ\O�FKORULGH�DUH�EDVHG�RQ�YDSRU�LQWUXVLRQ�IURP�JURXQGZDWHU�DW�FRPPHUFLDO�LQGXVWULDO�
SURSHUWLHV���
��� 5(&200(1'$7,216�
7KH�GHWHFWLRQ�RI�FKORURIRUP�LQ�RQH�JURXQGZDWHU�VDPSOH�DW�D�FRQFHQWUDWLRQ�VOLJKWO\�DERYH�LWV¶�
VHFRQGDU\�(6/�DQG�YLQ\O�FKORULGH¶V�ODE�0'/�EHLQJ�VOLJKWO\�DERYH�LWV¶�VHFRQGDU\�(6/�GR�QRW�DSSHDU�
WR�SUHVHQW�D�VLJQLILFDQW�HQYLURQPHQWDO�FRQFHUQ�IRU�WKH�6LWH�EDVHG�RQ�WKH�GHSWK�WR�JURXQGZDWHU�RI�
DSSUR[LPDWHO\����IHHW�RU�PRUH�DQG�WKH�SUHVHQFH�RI�ILQH�JUDLQHG�VRLO�IURP�WKH�VXUIDFH�WR�GHSWKV�RI�
DSSUR[LPDWHO\���IHHW�RU�PRUH��ZKLFK�ZRXOG�OLPLW�PLJUDWLRQ�RI�YDSRUV�XSZDUG�WKURXJK�WKH�VRLO�
FROXPQ��)XUWKHU�DVVHVVPHQW�GRHV�QRW�DSSHDU�ZDUUDQWHG�DW�WKLV�WLPH��
��� 5()(5(1&(6�
$PHULFDQ� 6RFLHW\� IRU� 7HVWLQJ� DQG� 0DWHULDOV� �$670��� ������ 6WDQGDUG� *XLGH� IRU� 9DSRU�

(QFURDFKPHQW�6FUHHQLQJ�RQ�3URSHUW\�,QYROYHG�LQ�5HDO�(VWDWH�7UDQVDFWLRQV��-XQH��
&DOLIRUQLD�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��6DQ�)UDQFLVFR�%D\�5HJLRQDO�:DWHU�4XDOLW\�&RQWURO�

%RDUG��6)%5:4&%���������(QYLURQPHQWDO�6FUHHQLQJ�/HYHOV��7LHU���(6/V��-DQXDU\��
5HYLVLRQ����

(QJHR��,QF��������*URXQGZDWHU�4XDOLW\�&ROOHFWLRQ�5HVXOWV�±�-DQXDU\�������)HEUXDU\�����
.OHLQIHOGHU��,QF��������5HSRUW��*URXQGZDWHU�0RQLWRULQJ�:HOO�,QVWDOODWLRQ��6DPSOLQJ��DQG�$QDO\VLV��

5HLWHU�3URSHUW\��/DWKURS��&DOLIRUQLD��0D\����

�
�
�
�
�



USWB/LPLWHG�3KDVH�,,�(6$B(DVW�/DWKURS�5RDG�/DWKURS�&$B���������������B1RY����� � ���

/LPLWHG�3KDVH�,,�(QYLURQPHQWDO��
6LWH�$VVHVVPHQW�5HSRUW�
(DVW�/DWKURS�5RDG�3URSHUW\�
/DWKURS��&DOLIRUQLD��

�ŶǀŝƌŽŶŵĞŶƚĂů�ZŝƐŬ��ƐƐĞƐƐŽƌƐ�

�
�
�
�
�
�
�
�
6,*1$785(6�2)�(19,5210(17$/�352)(66,21$/�
�
�
5HSRUW�3UHSDUHG�%\����
�

� ������������������1RYHPEHU�����������
/LWD�'��)UHHPDQ��3�*�� 'DWH�
3ULQFLSDO�*HRORJLVW�
&DOLIRUQLD�3URIHVVLRQDO�*HRORJLVW�1R�������
�

� $�SURIHVVLRQDO�JHRORJLVW¶V�FHUWLILFDWLRQ�RI�FRQGLWLRQV�FRPSULVHV�D�GHFODUDWLRQ�RI�KLV�RU�KHU�SURIHVVLRQDO�MXGJPHQW��
,W�GRHV�QRW�FRQVWLWXWH�D�ZDUUDQW\�RU�JXDUDQWHH��H[SUHVVHG�RU� LPSOLHG��QRU�GRHV�LW� UHOLHYH�DQ\�RWKHU�SDUW\�RI� LWV�
UHVSRQVLELOLW\�WR�DELGH�E\�FRQWUDFW�GRFXPHQWV��DSSOLFDEOH�FRGHV��VWDQGDUGV��UHJXODWLRQV��DQG�RUGLQDQFHV��

�
�
�

�

�



TDEOHV 



7DEOH��
6RLO�6DPSOH�DQG�0RQLWRULQJ�:HOO�/RFDWLRQV

�(DVW�/DWKURS�5RDG�3URSHUW\�
�����(DVW�/DWKURS�5RDG�
/DWKURS��&DOLIRUQLD������

^ĂŵƉůĞ�/�
^ĂŵƉůĞ��ĞƉƚŚ��
;ĨĞĞƚ�ďŐƐͿϭ

KŶͲ^ŝƚĞ�>ŽĐĂƚŝŽŶͬ�ŽŵŵĞŶƚƐ

^^Ͳϭ ϬͲϬ͘Ϯϱ EŽƌƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĨŽƌŵĞƌ�ZĞŝƚĞƌ�dƌƵĐŬ��ŽŵƉĂŶǇ�ŽƉĞƌĂƚŝŽŶƐ�ĂƌĞĂ
^^ͲϮ ϬͲϬ͘Ϯϱ EŽƌƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĨŽƌŵĞƌ�ZĞŝƚĞƌ�dƌƵĐŬ��ŽŵƉĂŶǇ�ŽƉĞƌĂƚŝŽŶƐ�ĂƌĞĂ
^^Ͳϯ ϬͲϬ͘Ϯϱ �ĂƐƚͲĐĞŶƚƌĂů�ƉŽƌƚŝŽŶ�ŽĨ�ĨŽƌŵĞƌ�ZĞŝƚĞƌ�dƌƵĐŬ��ŽŵƉĂŶǇ�ŽƉĞƌĂƚŝŽŶƐ�ĂƌĞĂ
^^Ͳϰ ϬͲϬ͘Ϯϱ ^ŽƵƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĨŽƌŵĞƌ�ZĞŝƚĞƌ�dƌƵĐŬ��ŽŵƉĂŶǇ�ŽƉĞƌĂƚŝŽŶƐ�ĂƌĞĂ
^^Ͳϱ ϬͲϬ͘Ϯϱ ^ŽƵƚŚͲĐĞŶƚƌĂů�ƉŽƌƚŝŽŶ�ŽĨ�ĨŽƌŵĞƌ�ZĞŝƚĞƌ�dƌƵĐŬ��ŽŵƉĂŶǇ�ŽƉĞƌĂƚŝŽŶƐ�ĂƌĞĂ
^^Ͳϲ ϬͲϬ͘Ϯϱ ^ŽƵƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĨŽƌŵĞƌ�ZĞŝƚĞƌ�dƌƵĐŬ��ŽŵƉĂŶǇ�ŽƉĞƌĂƚŝŽŶƐ�ĂƌĞĂ
^WͲϭ Ϭ͘ϭϱͲϬ͘ϱ EŽƌƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ǁĞƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
^WͲϮ Ϭ͘ϮϱͲϬ͘ϲϱ EŽƌƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ǁĞƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
^WͲϯ Ϭ͘ϮϱͲϬ͘ϳϱ ^ŽƵƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ǁĞƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
^WͲϰ Ϭ͘ϮͲϬ͘ϱ ^ŽƵƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ǁĞƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
^WͲϱ Ϭ͘ϮϱͲϬ͘ϱ EŽƌƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĐĞŶƚƌĂů�ƐƚŽĐŬƉŝůĞ�
^WͲϲ Ϭ͘ϮϱͲϬ͘ϳϱ EŽƌƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĐĞŶƚƌĂů�ƐƚŽĐŬƉŝůĞ�
^WͲϳ Ϭ͘ϯͲϬ͘ϴ ^ŽƵƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĐĞŶƚƌĂů�ƐƚŽĐŬƉŝůĞ�
^WͲϴ Ϭ͘ϭϱͲϬ͘ϰϱ ^ŽƵƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĐĞŶƚƌĂů�ƐƚŽĐŬƉŝůĞ�
^WͲϵ Ϭ͘ϯͲϬ͘ϴ EŽƌƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĞĂƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
^WͲϭϬ Ϭ͘ϭϱͲϬ͘ϱ EŽƌƚŚͲĐĞŶƚƌĂů�ƉŽƌƚŝŽŶ�ŽĨ�ĞĂƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
^WͲϭϭ Ϭ͘ϮϱͲϬ͘ϳϱ ^ŽƵƚŚͲĐĞŶƚƌĂů�ƉŽƌƚŝŽŶ�ŽĨ�ĞĂƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
^WͲϭϮ Ϭ͘ϮͲϬ͘ϲ ^ŽƵƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�ĞĂƐƚĞƌŶŵŽƐƚ�ƐƚŽĐŬƉŝůĞ
DtͲϭ Ͳ ^ŽƵƚŚĞĂƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�^ŝƚĞ
DtͲϮ Ͳ ^ŽƵƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�^ŝƚĞ
DtͲϯ Ͳ EŽƌƚŚǁĞƐƚĞƌŶ�ƉŽƌƚŝŽŶ�ŽĨ�^ŝƚĞ

1RWHV�
�� EJV� �EHORZ�JURXQG�VXUIDFH

USWB7DEOHVB/DWKURS 3DJH���RI�� ����������



7DEOH��
6RLO�6DPSOHV���73+�DQG�92&V�$QDO\WLFDO��6XPPDU\

(DVW�/DWKURS�5RDG�3URSHUW\
������(DVW�/DWKURS�5RDG
/DWKURS��&DOLIRUQLD������

^ĂŵƉůĞ�/�
^ĂŵƉůĞ�
�ĞƉƚŚ��

;ĨĞĞƚ�ďŐƐͿϭ

dW
,Ő

ϯ

dW
,Ě

ϯ

dW
,ŵ

Žϯ

�Ğ
Ŷǌ
ĞŶ

Ğ

�ƚ
ŚǇ

ůď
ĞŶ

ǌĞ
ŶĞ

dŽ
ůƵ
ĞŶ

Ğ

yǇ
ůĞ
ŶĞ

Ɛ�;
ŵ
͕Ɖ
�Ă
ŶĚ

�Ž
ͲͿ

D
Ğƚ
ŚǇ

ůĞ
ŶĞ

��
Śů
Žƌ
ŝĚ
Ğ

Đŝ
ƐͲ
ϭ͕
ϮͲ
��

�

ƚƌ
ĂŶ

ƐͲ
ϭ͕
ϮͲ
��

�

W�
�

d�
�

sŝ
ŶǇ

ů��
Śů
Žƌ
ŝĚ
Ğ

K
ƚŚ
Ğƌ
�s
K
��
�Ŷ

Ăů
Ǉƚ
ĞƐ

ϭϬϬ ϮϲϬ ϭ͕ϲϬϬ Ϭ͘ϬϮϱ Ϭ͘ϰϯ ϯ͘Ϯ Ϯ͘ϭ Ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘ϲϱ Ϭ͘Ϭϴ Ϭ͘Ϭϴϱ Ϭ͘ϬϬϭϱ ͲͲ

ϭ͕ϴϬϬ�ϲ ϭ͕ϭϬϬ�ϲ ϱϰ͕ϬϬϬ�ϲ ϭ͘ϰ Ϯϲ ϱ͕ϯϬϬ Ϯ͕ϱϬϬ Ϯϱ ϳϴ�ϲ ϱϳϬ�ϲ Ϯ͘ϳ ϲ͘ϭ Ϭ͘ϭϱ ͲͲ

^^Ͳϭ ϬͲϬ͘Ϯϱ фϬ͘Ϯϱ Ϯ͘ϲ�: Ϯϭ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϰϲ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^^ͲϮ ϬͲϬ͘Ϯϱ фϬ͘Ϯϱ фϭϬ ϭϳ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϰϬ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^^Ͳϯ ϬͲϬ͘Ϯϱ фϬ͘Ϯϱ ϰ͘Ϭ�: ϮϬ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϯϵ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^^Ͳϰ ϬͲϬ͘Ϯϱ фϬ͘Ϯϱ фϭϬ ϭϰ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϯϴ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^^Ͳϱ ϬͲϬ͘Ϯϱ фϬ͘Ϯϱ ϳ͘Ϭ�: ϭϰ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϯϳ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^^Ͳϲ ϬͲϬ͘Ϯϱ фϬ͘Ϯϱ ϳ͘ϯ�: ϭϲ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϯϱ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^WͲϭ͕Ϯ͕ϯ͕ϰ��ŽŵƉŽƐŝƚĞ Ϭ͘ϮϱͲϬ͘ϳϱ фϬ͘Ϯϱ ϴ͘ϱ�: ϭϰϬ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϳϯ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^WͲϱ͕ϲ͕ϳ͕ϴ��ŽŵƉŽƐŝƚĞ Ϭ͘ϮϱͲϬ͘ϳϱ фϬ͘Ϯϱ ϲ͘ϲ�: ϲϲ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϭϳ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

^WͲϵ͕ϭϬ͕ϭϭ͕ϭϮ��ŽŵƉŽƐŝƚĞ Ϭ͘ϮϱͲϬ͘ϳϱ фϬ͘Ϯϱ Ϯϰ ϯϬϬ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϳϱ Ϭ͘ϬϬϰϲ�: фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ фϬ͘ϬϬϮϱ
фϬ͘ϬϬϮϱͬ�
;Ϭ͘ϬϬϬϭϰͿ

E�

EŽƚĞƐ͗
^ĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŽŶ�KĐƚŽďĞƌ�Ϯϳ͕�ϮϬϮϬ�ĂŶĚ��ĂŶĂůǇǌĞĚ�ďǇ�^ƵŶ^ƚĂƌ�>ĂďŽƌĂƚŽƌŝĞƐ�/ŶĐ͕͘�ŽĨ�>ĂŬĞ�&ŽƌĞƐƚ͕��ĂůŝĨŽƌŶŝĂ
ŵŐͬŬŐ�с�ŵŝůůŝŐƌĂŵƐ�ƉĞƌ�ŬŝůŽŐƌĂŵ
:�с��ŽŵƉŽƵŶĚ�ĚĞƚĞĐƚĞĚ�ďƵƚ�ďĞůŽǁ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ůĂďŽƌĂƚŽƌǇ�ƌĞƉŽƌƚŝŶŐ�ůŝŵŝƚ�;ůĂď�Z>Ϳ͖�ƚŚĞƌĞĨŽƌĞ͕�ƌĞƐƵůƚ�ŝƐ�ĂŶ�ĞƐƚŝŵĂƚĞĚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ͘
ϭ͘�ďŐƐ�с�ďĞůŽǁ�ŐƌŽƵŶĚ�ƐƵƌĨĂĐĞ
Ϯ͘�sŽůĂƚŝůĞ�KƌŐĂŶŝĐ��ŽŵƉŽƵŶĚ�;sK�ƐͿ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ƵƐŝŶŐ�h͘^͘��W��DĞƚŚŽĚ�ϴϮϲϬ�͘�^ĞůĞĐƚ�ĂŶĂůǇƚĞƐ�ƌĞƉŽƌƚĞĚ�ĂďŽǀĞ�;Ğ͘Ő͘��d�y͕�W���ĂŶĚ�ƌĞůĂƚĞĚ�ďƌĞĂŬĚŽǁŶ�ƉƌŽĚƵĐƚƐ͘��ĚĚŝƚŝŽŶĂů�ĂŶĂůǇƚĞƐ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ŝĨ�ƚŚĞǇ
ǁĞƌĞ�ĚĞƚĞĐƚĞĚ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ăƚ�Žƌ�ĂďŽǀĞ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ƌĞƉŽƌƚŝŶŐ�ůŝŵŝƚ�;ůĂď�Z>Ϳ�ŝŶ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�ƐŽŝů�ƐĂŵƉůĞͿ͘�WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ĂŶĂůǇƚŝĐĂů�ůĂďŽƌĂƚŽƌǇ�ƌĞƉŽƌƚ�ĨŽƌ�ƌĞŵĂŝŶŝŶŐ�ůŝƐƚ�ŽĨ�ĂŶĂůǇƚĞƐ͘�ĐŝƐͲϭ͕ϮͲ���сĐŝƐͲϭ͕ϮͲ
ĚŝĐŚůŽƌŽĞƚŚĞŶĞ͖�ƚƌĂŶƐͲϭ͕ϮͲ���сƚƌĂŶƐͲϭ͕ϮͲĚŝĐŚůŽƌŽĞƚŚĞŶĞ͖�W��сƚĞƚƌĂĐŚůŽƌŽĞƚŚĞŶĞ͖�d��сƚƌŝĐŚůŽƌŽĞƚŚĞŶĞ

�ŶĂůǇƚĞƐ

ϮϬϭϵ�dŝĞƌ�ϭ��^>�ĨŽƌ�^ŚĂůůŽǁ�^Žŝůϰ

ϮϬϭϵ�^ĞĐŽŶĚĂƌǇ��^>�ĨŽƌ�^Žŝůϱ

sK�ƐϮ

;ƵŶŝƚƐ͗�ŵŐͬŬŐͿ
WĞƚƌŽůĞƵŵ�,ǇĚƌŽĐĂƌďŽŶƐ��

;ƵŶŝƚƐ͗�ŵŐͬŬŐͿ

USWB7DEOHVB/DWKURS 3DJH���RI�� ����������



7DEOH��
6RLO�6DPSOHV���73+�DQG�92&V�$QDO\WLFDO��6XPPDU\

(DVW�/DWKURS�5RDG�3URSHUW\
������(DVW�/DWKURS�5RDG
/DWKURS��&DOLIRUQLD������

^ĂŵƉůĞ�/�
^ĂŵƉůĞ�
�ĞƉƚŚ��

;ĨĞĞƚ�ďŐƐͿϭ

dW
,Ő

ϯ

dW
,Ě

ϯ

dW
,ŵ

Žϯ

�Ğ
Ŷǌ
ĞŶ

Ğ

�ƚ
ŚǇ

ůď
ĞŶ

ǌĞ
ŶĞ

dŽ
ůƵ
ĞŶ

Ğ

yǇ
ůĞ
ŶĞ

Ɛ�;
ŵ
͕Ɖ
�Ă
ŶĚ

�Ž
ͲͿ

D
Ğƚ
ŚǇ

ůĞ
ŶĞ

��
Śů
Žƌ
ŝĚ
Ğ

Đŝ
ƐͲ
ϭ͕
ϮͲ
��

�

ƚƌ
ĂŶ

ƐͲ
ϭ͕
ϮͲ
��

�

W�
�

d�
�

sŝ
ŶǇ

ů��
Śů
Žƌ
ŝĚ
Ğ

K
ƚŚ
Ğƌ
�s
K
��
�Ŷ

Ăů
Ǉƚ
ĞƐ

ϭϬϬ ϮϲϬ ϭ͕ϲϬϬ Ϭ͘ϬϮϱ Ϭ͘ϰϯ ϯ͘Ϯ Ϯ͘ϭ Ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘ϲϱ Ϭ͘Ϭϴ Ϭ͘Ϭϴϱ Ϭ͘ϬϬϭϱ ͲͲ

ϭ͕ϴϬϬ�ϲ ϭ͕ϭϬϬ�ϲ ϱϰ͕ϬϬϬ�ϲ ϭ͘ϰ Ϯϲ ϱ͕ϯϬϬ Ϯ͕ϱϬϬ Ϯϱ ϳϴ�ϲ ϱϳϬ�ϲ Ϯ͘ϳ ϲ͘ϭ Ϭ͘ϭϱ ͲͲ

�ŶĂůǇƚĞƐ

ϮϬϭϵ�dŝĞƌ�ϭ��^>�ĨŽƌ�^ŚĂůůŽǁ�^Žŝůϰ

ϮϬϭϵ�^ĞĐŽŶĚĂƌǇ��^>�ĨŽƌ�^Žŝůϱ

sK�ƐϮ

;ƵŶŝƚƐ͗�ŵŐͬŬŐͿ
WĞƚƌŽůĞƵŵ�,ǇĚƌŽĐĂƌďŽŶƐ��

;ƵŶŝƚƐ͗�ŵŐͬŬŐͿ

�ŽůĚ����с �ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�ĂƐ�ŶŽŶͲĚĞƚĞĐƚ�ďƵƚ�ŝƚ�ŝƐ�ŶŽƚĞĚ�ƚŚĂƚ�ƚŚĞ�ůĂď�Z>�ŝƐ�ĂďŽǀĞ�ƚŚĞ�dŝĞƌ�ϭ��^>͘�dŚĞ�ůĂď�Z>�ĂŶĚͬŽƌ�ŵĞƚŚŽĚ�ĚĞƚĞĐƚŝŽŶ�ůŝŵŝƚ�;D�>Ϳ�ŝƐ�ďĞůŽǁ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ��^>

ϱ͘�^ĞĐŽŶĚĂƌǇ��^>�;ƵŶůĞƐƐ�ŽƚŚĞƌǁŝƐĞ�ŶŽƚĞĚͿ�с��ŝƌĞĐƚ��ǆƉŽƐƵƌĞ�,ƵŵĂŶ�,ĞĂůƚŚ�ZŝƐŬ�>ĞǀĞůƐ͕��ŽŵŵĞƌĐŝĂůͬ/ŶĚƵƐƚƌŝĂů͗�^ŚĂůůŽǁ�^Žŝů��ǆƉŽƐƵƌĞ͘�^&�ZtY��͘�:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘

E��с�EŽƚ��ŶĂůǇǌĞĚ

ϰ͘�dŝĞƌ�ϭ��^>�с�dŝĞƌ�ϭ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞůƐ�;�^>ƐͿ�ĨŽƌ�ƐŽŝů�ĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ďǇ�ƚŚĞ��ĂůŝĨŽƌŶŝĂ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƚŝŽŶ��ŐĞŶĐǇ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ��ĂǇ�ZĞŐŝŽŶĂů�tĂƚĞƌ�YƵĂůŝƚǇ��ŽŶƚƌŽů��ŽĂƌĚ͕�dŝĞƌ�ϭ�
�ŶǀŝƌŽŶŵĞŶƚĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞůƐ�;^&�ZtY��Ϳ͘�:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘�E��с��^>�EŽƚ��ƐƚĂďůŝƐŚĞĚ͘�

ϯ͘�dW,Ő͕�dW,Ě͕�dW,ŵŽ�с�dŽƚĂů�ƉĞƚƌŽůĞƵŵ�ŚǇĚƌŽĐĂƌďŽŶƐ�;dW,Ϳ�ƋƵĂŶƚŝĨŝĞĚ�ĂƐ�ŐĂƐŽůŝŶĞ�ĂŶĂůǇǌĞĚ�ďǇ�h͘^͘��W��DĞƚŚŽĚ��ϴϬϭϱ�͖�dW,�ƋƵĂŶƚŝĨŝĞĚ�ĂƐ�ĚŝĞƐĞů͕�ĂŶĚ�dW,�ƋƵĂŶƚŝĨŝĞĚ�ĂƐ�ŵŽƚŽƌ�Žŝů͘

�ŽůĚ�с��ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�ƐƚĂƚĞĚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ

ϲ͘ �^ĞĐŽŶĚĂƌǇ��^>�с��ŝƌĞĐƚ��ǆƉŽƐƵƌĞ�,ƵŵĂŶ�,ĞĂůƚŚ�ZŝƐŬ�>ĞǀĞůƐ͕��ŽŶƐƚƌƵĐƚŝŽŶ�tŽƌŬĞƌ͗��ŶǇ�>ĂŶĚ�hƐĞͬ�ŶǇ��ĞƉƚŚ�^Žŝů��ǆƉŽƐƵƌĞ͘�^&�ZtY��͘�:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘

фϭϬ�с��ŶĂůǇƚĞ�ǁĂƐ�ŶŽƚ�ĚĞƚĞĐƚĞĚ�Ăƚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ăƚ�Žƌ�ĂďŽǀĞ�ƚŚĞ�ƐƚĂƚĞĚ�ůĂď�Z>

USWB7DEOHVB/DWKURS 3DJH���RI�� ����������



7DEOH��
6RLO�6DPSOHV���0HWDOV�$QDO\WLFDO�6XPPDU\

(DVW�/DWKURS�5RDG�3URSHUW\
�����(DVW�/DWKURS�5RDG
/DWKURS��&DOLIRUQLD������

^ĂŵƉůĞ��ĞƉƚŚ��
;ĨĞĞƚ�ďŐƐͿϭ

�Ŷ
ƚŝŵ

ŽŶ
Ǉ

�ƌ
ƐĞ
Ŷŝ
Đ

�Ă
ƌŝƵ

ŵ

�Ğ
ƌǇ
ůůŝ
Ƶŵ

�Ă
Ěŵ

ŝƵ
ŵ

�Ś
ƌŽ
ŵ
ŝƵ
ŵ

�Ž
ďĂ

ůƚ

�Ž
ƉƉ

Ğƌ

>Ğ
ĂĚ

D
Ğƌ
ĐƵ
ƌǇ

D
Žů
Ǉď

ĚĞ
ŶƵ

ŵ

E
ŝĐ
ŬĞ

ů

^Ğ
ůĞ
Ŷŝ
Ƶŵ

^ŝ
ůǀ
Ğƌ

dŚ
Ăů
ůŝƵ

ŵ

sĂ
ŶĂ

Ěŝ
Ƶŵ

�ŝ
ŶĐ

ϭϭ Ϭ͘Ϭϲϳ�ϱ ϯϵϬ ϱ ϭ͘ϵ ^ĞĞ�EŽƚĞ�ϲ Ϯϯ ϭϴϬ ϯϮ ϭϯ ϲ͘ϵ ϴϲ Ϯ͘ϰ Ϯϱ Ϭ͘ϳϴ ϭϴ ϯϰϬ

ϱϬ� Ϭ͘ϯϭ�ϱ ϯ͕ϬϬϬ Ϯϳ ϱϭ ^ĞĞ�EŽƚĞ�ϲ Ϯϴ ϭϰ͕ϬϬϬ ϭϲϬ ϰϰ ϭ͕ϴϬϬ ϴϲ ϭ͕ϳϬϬ ϭ͕ϴϬϬ ϯ͘ϱ ϰϳϬ ϭϭϬ͕ϬϬϬ

ϬͲϬ͘Ϯϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϱϳ фϭ͘Ϭ Ϭ͘ϯϳ�: ϳ͘ϰ ϰ͘Ϭ ϲ͘Ϭ ϭϲ фϬ͘ϭϬ фϱ͘Ϭ ϲ͘ϯ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ ϭϳ Ϯϳ

ϬͲϬ͘Ϯϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϲϬ фϭ͘Ϭ Ϭ͘ϰϮ�: ϳ͘ϲ ϯ͘ϵ ϳ͘ϭ ϭϰ фϬ͘ϭϬ фϱ͘Ϭ ϲ͘Ϭ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ ϮϬ ϯϮ

ϬͲϬ͘Ϯϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϱϬ фϭ͘Ϭ Ϭ͘ϵϮ�: ϳ͘ϳ ϰ͘Ϯ ϴ͘ϭ ϭϲ фϬ͘ϭϬ фϱ͘Ϭ ϱ͘ϱ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ Ϯϭ ϯϱ

ϬͲϬ͘Ϯϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϰϭ фϭ͘Ϭ Ϭ͘ϱϳ�: ϳ͘ϳ ϯ͘ϲ ϱ͘ϯ ϭϳ фϬ͘ϭϬ Ϭ͘Ϯϭ�: ϰ͘ϵ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ ϭϵ ϯϴ

ϬͲϬ͘Ϯϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϰϬ фϭ͘Ϭ Ϭ͘ϰϵ�: ϲ͘Ϯ ϯ͘ϲ ϱ͘Ϭ ϭϭ фϬ͘ϭϬ фϱ͘Ϭ ϰ͘ϲ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ ϭϴ ϵϲ

ϬͲϬ͘Ϯϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϱϮ фϭ͘Ϭ ϭ͘ϯ�: ϳ͘ϴ ϰ͘Ϯ ϵ͘ϯ ϭϳ фϬ͘ϭϬ Ϭ͘ϮϮ�: ϱ͘ϵ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ ϭϵ ϲϰ

Ϭ͘ϮϱͲϬ͘ϳϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϳϭ фϭ͘Ϭ Ϭ͘Ϯϰ�: ϵ͘ϵ ϰ͘ϲ ϳ͘ϱ ϲ͘ϲ фϬ͘ϭϬ фϱ͘Ϭ ϭϬ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ Ϯϯ Ϯϴ

Ϭ͘ϮϱͲϬ͘ϳϱ фϮ͘ϳ
фϰ͘ϱͬ�
;фϬ͘ϳϯͿ

ϱϭ фϬ͘ϵϭ Ϭ͘Ϯϭ�: ϴ͘ϴ ϰ͘ϱ ϴ͘ϱ Ϯ͘ϳ фϬ͘ϭϬ фϰ͘ϱ ϳ͘ϵ фϰ͘ϱͬ;Ϯ͘ϬͿ фϭ͘ϴ фϰ͘ϱͬ;ϭ͘ϱͿ ϮϮ Ϯϲ

Ϭ͘ϮϱͲϬ͘ϳϱ фϯ͘Ϭ
фϱ͘Ϭͬ�
;фϬ͘ϴϬͿ

ϲϲ фϭ͘Ϭ Ϭ͘ϮϮ�: ϭϱ ϰ͘ϵ ϭϬ ϰ͘ϵ фϬ͘ϭϬ фϱ͘Ϭ ϭϳ фϱ͘Ϭͬ;Ϯ͘ϮͿ фϮ͘Ϭ фϱ͘Ϭͬ;ϭ͘ϳͿ ϭϵ Ϯϲ

EŽƚĞƐ͗
^ĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŽŶ�KĐƚŽďĞƌ�Ϯϳ͕�ϮϬϮϬ�ĂŶĚ��ĂŶĂůǇǌĞĚ�ďǇ�^ƵŶ^ƚĂƌ�>ĂďŽƌĂƚŽƌŝĞƐ�/ŶĐ͕͘�ŽĨ�>ĂŬĞ�&ŽƌĞƐƚ͕��ĂůŝĨŽƌŶŝĂ

ϭ͘�ďŐƐ�с�ďĞůŽǁ�ŐƌŽƵŶĚ�ƐƵƌĨĂĐĞ
Ϯ͘�DĞƚĂůƐ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ďǇ��W��DĞƚŚŽĚ�ϲϬϭϬ�

^WͲϭϭ

^^Ͳϯ

^^Ͳϰ

^^Ͳϱ

^^Ͳϲ

^WͲϯ

^WͲϲ

�ŶĂůǇƚĞƐ

DĞƚĂůƐϮ

;ƵŶŝƚƐ͗�ŵŐͬŬŐͿ

ŵŐͬŬŐ�с�ŵŝůůŝŐƌĂŵƐ�ƉĞƌ�ŬŝůŽŐƌĂŵ

ϮϬϭϵ�dŝĞƌ�ϭ��^>�ĨŽƌ�^Žŝůϯ

ϮϬϭϵ�^ĞĐŽŶĚĂƌǇ��^>�ĨŽƌ�^Žŝůϰ

ϱ͘�^ĞĐŽŶĚĂƌǇ��^>�с��ŝƌĞĐƚ��ǆƉŽƐƵƌĞ�,ƵŵĂŶ�,ĞĂůƚŚ�ZŝƐŬ�>ĞǀĞůƐ͕��ŽŵŵĞƌĐŝĂůͬ/ŶĚƵƐƚƌŝĂů͗�^ŚĂůůŽǁ�^Žŝů��ǆƉŽƐƵƌĞ͘�^&�ZtY��͘�:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘

^ĂŵƉůĞ�/�

^^Ͳϭ

^^ͲϮ

фϱ͘Ϭͬ�;Ϭ͘ϴϬͿ�с��ŶĂůǇƚĞ�ǁĂƐ�ŶŽƚ�ĚĞƚĞĐƚĞĚ�Ăƚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ăƚ�Žƌ�ĂďŽǀĞ�ƚŚĞ�ƐƚĂƚĞĚ�ůĂďŽƌĂƚŽƌǇ�ƌĞƉŽƌƚŝŶŐ�ůŝŵŝƚ�ĂŶĚ�ƚŚĞ�ŵĞƚŚŽĚ�ĚĞƚĞĐƚŝŽŶ�ůŝŵŝƚ�;ƌĞƉŽƌƚĞĚ�ŝŶ�ƉĂƌĂŶƚŚĞƐŝƐͿ͘�D�>�ŝƐ�ĂůƐŽ�ƉƌŽǀŝĚĞĚ�ǁŚĞŶ�ƚŚĞ�Z>�ŝƐ�ĂďŽǀĞ�ƚŚĞ�dŝĞƌ�ϭ��^>͘

ϯ͘�dŝĞƌ�ϭ��^>�с�dŝĞƌ�ϭ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞůƐ�;�^>Ϳ�ĨŽƌ�ƐŽŝů�ĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ďǇ�ƚŚĞ��ĂůŝĨŽƌŶŝĂ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƚŝŽŶ��ŐĞŶĐǇ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ��ĂǇ�ZĞŐŝŽŶĂů�tĂƚĞƌ�YƵĂůŝƚǇ��ŽŶƚƌŽů��ŽĂƌĚ�;^&�ZtY��Ϳ͘�&ĞďƌƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘
ϰ͘�^ĞĐŽŶĚĂƌǇ��^>�;ƵŶůĞƐƐ�ŽƚŚĞƌǁŝƐĞ�ŶŽƚĞĚͿ�с���ŝƌĞĐƚ��ǆƉŽƐƵƌĞ�,ƵŵĂŶ�,ĞĂůƚŚ�ZŝƐŬ�>ĞǀĞůƐ͕��ŽŶƐƚƌƵĐƚŝŽŶ�tŽƌŬĞƌ͗��ŶǇ�>ĂŶĚ�hƐĞͬ�ŶǇ��ĞƉƚŚ�^Žŝů��ǆƉŽƐƵƌĞ͘�^&�ZtY��͘�:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘

фϬ͘ϱ�с��ŶĂůǇƚĞ�ǁĂƐ�ŶŽƚ�ĚĞƚĞĐƚĞĚ�Ăƚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ăƚ�Žƌ�ĂďŽǀĞ�ƚŚĞ�ƐƚĂƚĞĚ�ůĂďŽƌĂƚŽƌǇ�ƌĞƉŽƌƚŝŶŐ�ůŝŵŝƚ�

ϲ͘��ŚƌŽŵŝƵŵ�///�dŝĞƌ�ϭ��^>�с�ϭϮϬ͕ϬϬϬ�ŵŐͬŬŐ͖��ŽŶƐƚƌƵĐƚŝŽŶ�tŽƌŬĞƌ��^>�с�ϱϯϬ͕ϬϬϬ�ŵŐͬŬŐ͖��ŽŵŵĞƌĐŝĂůͬ/ŶĚƵƐƚƌŝĂů��^>�с�ϭ͕ϴϬϬ͕ϬϬϬ�ŵŐͬŬŐ͘��ŚƌŽŵŝƵŵ�s/�dŝĞƌ�ϭ��^>�с�Ϭ͘ϯ�ŵŐͬŬŐ͖��ŽŶƐƚƌƵĐƚŝŽŶ�tŽƌŬĞƌ��^>�с�Ϯ͘ϴ�ŵŐͬŬŐ͖�
�ŽŵŵĞƌĐŝĂůͬ/ŶĚƵƐƚƌŝĂů��^>�с�ϲ͘Ϯ�ŵŐͬŬŐ͖�dŽƚĂů��ŚƌŽŵŝƵŵ�dŝĞƌ�ϭ�с�ϭϲϬ�ŵŐͬŬŐ͘

USWB7DEOHVB/DWKURS 3DJH���RI�� ����������



7DEOH��
6RLO�6DPSOHV���0HWDOV�$QDO\WLFDO�6XPPDU\

(DVW�/DWKURS�5RDG�3URSHUW\
�����(DVW�/DWKURS�5RDG
/DWKURS��&DOLIRUQLD������

^ĂŵƉůĞ��ĞƉƚŚ��
;ĨĞĞƚ�ďŐƐͿϭ

�Ŷ
ƚŝŵ

ŽŶ
Ǉ

�ƌ
ƐĞ
Ŷŝ
Đ

�Ă
ƌŝƵ

ŵ

�Ğ
ƌǇ
ůůŝ
Ƶŵ

�Ă
Ěŵ

ŝƵ
ŵ

�Ś
ƌŽ
ŵ
ŝƵ
ŵ

�Ž
ďĂ

ůƚ

�Ž
ƉƉ

Ğƌ

>Ğ
ĂĚ

D
Ğƌ
ĐƵ
ƌǇ

D
Žů
Ǉď

ĚĞ
ŶƵ

ŵ

E
ŝĐ
ŬĞ

ů

^Ğ
ůĞ
Ŷŝ
Ƶŵ

^ŝ
ůǀ
Ğƌ

dŚ
Ăů
ůŝƵ

ŵ

sĂ
ŶĂ

Ěŝ
Ƶŵ

�ŝ
ŶĐ

ϭϭ Ϭ͘Ϭϲϳ�ϱ ϯϵϬ ϱ ϭ͘ϵ ^ĞĞ�EŽƚĞ�ϲ Ϯϯ ϭϴϬ ϯϮ ϭϯ ϲ͘ϵ ϴϲ Ϯ͘ϰ Ϯϱ Ϭ͘ϳϴ ϭϴ ϯϰϬ

ϱϬ� Ϭ͘ϯϭ�ϱ ϯ͕ϬϬϬ Ϯϳ ϱϭ ^ĞĞ�EŽƚĞ�ϲ Ϯϴ ϭϰ͕ϬϬϬ ϭϲϬ ϰϰ ϭ͕ϴϬϬ ϴϲ ϭ͕ϳϬϬ ϭ͕ϴϬϬ ϯ͘ϱ ϰϳϬ ϭϭϬ͕ϬϬϬ

�ŶĂůǇƚĞƐ

DĞƚĂůƐϮ

;ƵŶŝƚƐ͗�ŵŐͬŬŐͿ

ϮϬϭϵ�dŝĞƌ�ϭ��^>�ĨŽƌ�^Žŝůϯ

ϮϬϭϵ�^ĞĐŽŶĚĂƌǇ��^>�ĨŽƌ�^Žŝůϰ

^ĂŵƉůĞ�/�

�ŽůĚ�����с��
�ŽůĚ�����с��
�ŽůĚ�����с��

�ŽůĚ�с��ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�
�ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�ĂďŽǀĞ�ƚŚĞ�dŝĞƌ�ϭ��^>�ďƵƚ�ďĞůŽǁ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ��^>

�ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�ĂďŽǀĞ�ďŽƚŚ�ƚŚĞ�dŝĞƌ�ϭ��^>�ĂŶĚ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ��^>
�ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�ĞƋƵĂů�ƚŽ�ƚŚĞ�dŝĞƌ�ϭ��^>�ďƵƚ�ďĞůŽǁ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ��^>

USWB7DEOHVB/DWKURS 3DJH���RI�� ����������



7DEOH��
*URXQGZDWHU�6DPSOHV���73+�DQG�92&V�$QDO\WLFDO�6XPPDU\

(DVW�/DWKURS�5RDG�3URSHUW\
������(DVW�/DWKURS�5RDG
/DWKURS��&DOLIRUQLD������

KŶͲ^ŝƚĞ�
>ŽĐĂƚŝŽŶͬ�
�ŽŵŵĞŶƚƐ

^ĂŵƉůĞ�/�
^ĂŵƉůĞ�
�ĞƉƚŚ�

;ĨĞĞƚ�ďŐƐͿϭ

dW
,Ő

ϯ

dW
,Ě

ϯ

dW
,ŵ

Žϯ

�Ğ
Ŷǌ
ĞŶ

Ğ

dŽ
ůƵ
ĞŶ

Ğ

�ƚ
ŚǇ

ůď
ĞŶ

ǌĞ
ŶĞ

yǇ
ůĞ
ŶĞ

Ɛ�
;ŵ

͕Ɖ
�Ă
ŶĚ

�Ž
ͲͿ

�Ś
ůŽ
ƌŽ
ĨŽ
ƌŵ

Đŝ
ƐͲ
ϭ͕
ϮͲ
�
��

ƚƌ
ĂŶ

ƐͲ
ϭ͕
ϮͲ
�
��

W�
�

d�
�

sŝ
ŶǇ

ů��
Śů
Žƌ
ŝĚ
Ğ

K
ƚŚ
Ğƌ
�s
K
��
�Ŷ

Ăů
Ǉƚ
ĞƐ

ϭϬϬ ϭϬϬ E� Ϭ͘ϰϮ ϰϬ ϯ͘ϱ ϮϬ Ϭ͘ϴϭ ϲ͘Ϭ ϭϬ Ϭ͘ϲϰ ϭ͘Ϯ Ϭ͘ϬϬϴϲ ͲͲ

ϳϲϬ�ϲ ϮϬϬ�ϲ E� ϭ͘ϴ�ϳ ϰ͕ϵϬϬ�ϳ ϭϱ�ϳ ϭ͕ϲϬϬ�ϳ ϯ͘ϲ�ϳ ϮϭϬ�ϳ ϵϮϬ�ϳ Ϯ͘ϴ�ϳ ϳ͘ϱ�ϳ Ϭ͘ϭϰ�ϳ ͲͲ

^ŽƵƚŚĞĂƐƚĞƌŶ�
WŽƌƚŝŽŶ�ŽĨ�^ŝƚĞ

DtͲϭ E� фϱϬ фϱϬ фϭϬϬ фϬ͘ϱϬ фϬ͘ϱϬ фϬ͘ϱϬ фϮ͘ϱ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ
фϭ͘Ϭͬ�
;Ϭ͘ϮϮͿ

E�

^ŽƵƚŚǁĞƐƚĞƌŶ�
WŽƌƚŝŽŶ�ŽĨ�^ŝƚĞ

DtͲϮ E� фϱϬ фϱϬ фϭϬϬ фϬ͘ϱϬ фϬ͘ϱϬ фϬ͘ϱϬ фϮ͘ϱ ϰ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ
фϭ͘Ϭͬ�
;Ϭ͘ϮϮͿ

E�

EŽƌƚŚǁĞƐƚĞƌŶ�
WŽƌƚŝŽŶ�ŽĨ�^ŝƚĞ

DtͲϯ E� фϱϬ фϱϬ фϭϬϬ фϬ͘ϱϬ фϬ͘ϱϬ фϬ͘ϱϬ фϮ͘ϱ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ фϭ͘Ϭ
фϭ͘Ϭͬ�
;Ϭ͘ϮϮͿ

E�

EŽƚĞƐ͗
^ĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŽŶ�KĐƚŽďĞƌ�Ϯϳ͕�ϮϬϮϬ�ĂŶĚ��ĂŶĂůǇǌĞĚ�ďǇ�^ƵŶ^ƚĂƌ�>ĂďŽƌĂƚŽƌŝĞƐ�/ŶĐ͕͘�ŽĨ�>ĂŬĞ�&ŽƌĞƐƚ͕��ĂůŝĨŽƌŶŝĂ
ђŐͬ>�с�ŵŝĐƌŽŐƌĂŵƐ�ƉĞƌ�ůŝƚĞƌ�
ϭ͘ ďŐƐ�с�ďĞůŽǁ�ŐƌŽƵŶĚ�ƐƵƌĨĂĐĞ

ϱ͘ ^ĞĐŽŶĚĂƌǇ��^>�с�KƚŚĞƌ��^>�ĂƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�EŽƚĞƐ�ϲ�ĂŶĚ�ϳ͘�^&�ZtY���:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘

ϳ͘��^>�ĨŽƌ�'ƌŽƵŶĚǁĂƚĞƌ�sĂƉŽƌ�/ŶƚƌƵƐŝŽŶ�,ƵŵĂŶ�,ĞĂůƚŚ�ZŝƐŬ�>ĞǀĞůƐ͕��ŽŵŵĞƌĐŝĂůͬ/ŶĚƵƐƚƌŝĂů͘�^&�ZtY���:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘

ϯ͘ dW,Ő͕�dW,Ě͕�dW,ŵŽ�с�dŽƚĂů�ƉĞƚƌŽůĞƵŵ�ŚǇĚƌŽĐĂƌďŽŶƐ�;dW,Ϳ�ƋƵĂŶƚŝĨŝĞĚ�ĂƐ�ŐĂƐŽůŝŶĞ�͖�dW,�ƋƵĂŶƚŝĨŝĞĚ�ĂƐ�ĚŝĞƐĞů͕�ĂŶĚ�dW,�ƋƵĂŶƚŝĨŝĞĚ�ĂƐ�ŵŽƚŽƌ�Žŝů�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ƵƐŝŶŐ�h͘^͘��W��DĞƚŚŽĚ�ϴϬϭϱ�͘
ϰ͘�dŝĞƌ�ϭ��^>�с�dŝĞƌ�ϭ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞůƐ�;�^>ƐͿ�ĨŽƌ�ŐƌŽƵŶĚǁĂƚĞƌ�ĂƐ�ĞƐƚĂďůŝƐŚĞĚ�ďǇ�ƚŚĞ��ĂůŝĨŽƌŶŝĂ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƚŝŽŶ��ŐĞŶĐǇ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ��ĂǇ�ZĞŐŝŽŶĂů�tĂƚĞƌ�YƵĂůŝƚǇ��ŽŶƚƌŽů
�ŽĂƌĚ͕�dŝĞƌ�ϭ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐƌĞĞŶŝŶŐ�>ĞǀĞůƐ�;^&�ZtY��Ϳ͘�:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘�

ϮϬϭϵ�dŝĞƌ�ϭ��^>�ĨŽƌ�'ƌŽƵŶĚǁĂƚĞƌϰ

E��с�EŽƚ��ŶĂůǇǌĞĚ
E��с�EŽƚ��ƐƚĂďůŝƐŚĞĚ

WĞƚƌŽůĞƵŵ�,ǇĚƌŽĐĂƌďŽŶƐ��
;ƵŶŝƚƐ͗�ђŐͬ>Ϳ

sK�ƐϮ

;ƵŶŝƚƐ͗�ђŐͬ>Ϳ

�ŶĂůǇƚĞƐ

Ϯ͘�sŽůĂƚŝůĞ�KƌŐĂŶŝĐ��ŽŵƉŽƵŶĚ�;sK�ƐͿ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ƵƐŝŶŐ�h͘^͘��W��DĞƚŚŽĚ�ϴϮϲϬ�͘��^ĞůĞĐƚ�ĂŶĂůǇƚĞƐ�ƌĞƉŽƌƚĞĚ�ĂďŽǀĞ�;Ğ͘Ő͘��d�y͕�W���ĂŶĚ�ƌĞůĂƚĞĚ�ďƌĞĂŬĚŽǁŶ�ƉƌŽĚƵĐƚƐ͘��ĚĚŝƚŝŽŶĂů�ĂŶĂůǇƚĞƐ�ǁĞƌĞ
ƐĞůĞĐƚĞĚ�ŝĨ�ƚŚĞǇ�ǁĞƌĞ�ĚĞƚĞĐƚĞĚ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ăƚ�Žƌ�ĂďŽǀĞ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ƌĞƉŽƌƚŝŶŐ�ůŝŵŝƚ�;ůĂď�Z>Ϳ�ŝŶ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�ƐŽŝů�ƐĂŵƉůĞͿ͘��ĐŝƐͲϭ͕ϮͲ���сĐŝƐͲϭ͕ϮͲĚŝĐŚůŽƌŽĞƚŚĞŶĞ͖�ƚƌĂŶƐͲϭ͕ϮͲ���сƚƌĂŶƐͲϭ͕ϮͲ
ĚŝĐŚůŽƌŽĞƚŚĞŶĞ͖�W��сƚĞƚƌĂĐŚůŽƌŽĞƚŚĞŶĞ͖�d��сƚƌŝĐŚůŽƌŽĞƚŚĞŶĞ͘

ϲ͘ �^>�ĨŽƌ��ŝƌĞĐƚ��ǆƉŽƐƵƌĞ�,ƵŵĂŶ�,ĞĂůƚŚ�ZŝƐŬ�>ĞǀĞůƐ͗�D�>�WƌŝŽƌŝƚǇ͘�^&�ZtY���:ĂŶƵĂƌǇ�ϮϬϭϵ�;ZĞǀ͘�ϮͿ͘

ϮϬϭϵ�^ĞĐŽŶĚĂƌǇ��^>�ĨŽƌ�'ƌŽƵŶĚǁĂƚĞƌϱ

USWB7DEOHVB/DWKURS 3DJH���RI�� ����������



7DEOH��
*URXQGZDWHU�6DPSOHV���73+�DQG�92&V�$QDO\WLFDO�6XPPDU\

(DVW�/DWKURS�5RDG�3URSHUW\
������(DVW�/DWKURS�5RDG
/DWKURS��&DOLIRUQLD������

KŶͲ^ŝƚĞ�
>ŽĐĂƚŝŽŶͬ�
�ŽŵŵĞŶƚƐ

^ĂŵƉůĞ�/�
^ĂŵƉůĞ�
�ĞƉƚŚ�

;ĨĞĞƚ�ďŐƐͿϭ

dW
,Ő

ϯ

dW
,Ě

ϯ

dW
,ŵ

Žϯ

�Ğ
Ŷǌ
ĞŶ

Ğ

dŽ
ůƵ
ĞŶ

Ğ

�ƚ
ŚǇ

ůď
ĞŶ

ǌĞ
ŶĞ

yǇ
ůĞ
ŶĞ

Ɛ�
;ŵ

͕Ɖ
�Ă
ŶĚ

�Ž
ͲͿ

�Ś
ůŽ
ƌŽ
ĨŽ
ƌŵ

Đŝ
ƐͲ
ϭ͕
ϮͲ
�
��

ƚƌ
ĂŶ

ƐͲ
ϭ͕
ϮͲ
�
��

W�
�

d�
�

sŝ
ŶǇ

ů��
Śů
Žƌ
ŝĚ
Ğ

K
ƚŚ
Ğƌ
�s
K
��
�Ŷ

Ăů
Ǉƚ
ĞƐ

ϭϬϬ ϭϬϬ E� Ϭ͘ϰϮ ϰϬ ϯ͘ϱ ϮϬ Ϭ͘ϴϭ ϲ͘Ϭ ϭϬ Ϭ͘ϲϰ ϭ͘Ϯ Ϭ͘ϬϬϴϲ ͲͲ

ϳϲϬ�ϲ ϮϬϬ�ϲ E� ϭ͘ϴ�ϳ ϰ͕ϵϬϬ�ϳ ϭϱ�ϳ ϭ͕ϲϬϬ�ϳ ϯ͘ϲ�ϳ ϮϭϬ�ϳ ϵϮϬ�ϳ Ϯ͘ϴ�ϳ ϳ͘ϱ�ϳ Ϭ͘ϭϰ�ϳ ͲͲ

ϮϬϭϵ�dŝĞƌ�ϭ��^>�ĨŽƌ�'ƌŽƵŶĚǁĂƚĞƌϰ

WĞƚƌŽůĞƵŵ�,ǇĚƌŽĐĂƌďŽŶƐ��
;ƵŶŝƚƐ͗�ђŐͬ>Ϳ

sK�ƐϮ

;ƵŶŝƚƐ͗�ђŐͬ>Ϳ

�ŶĂůǇƚĞƐ

ϮϬϭϵ�^ĞĐŽŶĚĂƌǇ��^>�ĨŽƌ�'ƌŽƵŶĚǁĂƚĞƌϱ

�ŽůĚ�����с�
�ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�ĂƐ�ŶŽŶͲĚĞƚĞĐƚ�ďƵƚ�ŝƚ�ŝƐ�ŶŽƚĞĚ�ƚŚĂƚ�ƚŚĞ�ůĂď�Z>�ŝƐ�ĂďŽǀĞ�ƚŚĞ�dŝĞƌ�ϭ��^>͘�dŚĞ�ůĂď�Z>�Žƌ�ŵĞƚŚŽĚ�ĚĞƚĞĐƚŝŽŶ�ůŝŵŝƚ�ŝƐ�ďĞůŽǁ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ��^>

�ŽůĚ�����с�
�ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�ĂƐ�ŶŽŶͲĚĞƚĞĐƚ�ďƵƚ�ŝƚ�ŝƐ�ŶŽƚĞĚ�ƚŚĂƚ�ƚŚĞ�ůĂď�Z>�ŝƐ�ĂďŽǀĞ�ďŽƚŚ�ƚŚĞ�dŝĞƌ�ϭ��^>�ĂŶĚ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ��^>
�ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�ĂďŽǀĞ�ďŽƚŚ�ƚŚĞ�dŝĞƌ�ϭ��^>�ĂŶĚ�ƐĞĐŽŶĚĂƌǇ��^>

фϱϬ�с��ŶĂůǇƚĞ�ǁĂƐ�ŶŽƚ�ĚĞƚĞĐƚĞĚ�Ăƚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ăƚ�Žƌ�ĂďŽǀĞ�ƚŚĞ�ƐƚĂƚĞĚ�ůĂď�Z>

�ŽůĚ�����с�� ���ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�ƐƚĂƚĞĚ�
�ŶĂůǇƚĞ�ǁĂƐ�ƌĞƉŽƌƚĞĚ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�ĂďŽǀĞ�ƚŚĞ�dŝĞƌ�ϭ��^>�ďƵƚ�ďĞůŽǁ�ƚŚĞ�ƐĞĐŽŶĚĂƌǇ��^>

фϭ͘Ϭͬ�;Ϭ͘ϮϮͿ�с��ŶĂůǇƚĞ�ǁĂƐ�ŶŽƚ�ĚĞƚĞĐƚĞĚ�Ăƚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ�Ăƚ�Žƌ�ĂďŽǀĞ�ƚŚĞ�ƐƚĂƚĞĚ�ůĂďŽƌĂƚŽƌǇ�ƌĞƉŽƌƚŝŶŐ�ůŝŵŝƚ�ĂŶĚ�ƚŚĞ�ŵĞƚŚŽĚ�ĚĞƚĞĐƚŝŽŶ�ůŝŵŝƚ�;ƌĞƉŽƌƚĞĚ�ŝŶ�ƉĂƌĂŶƚŚĞƐŝƐͿ͘�D�>�ŝƐ�ĂůƐŽ�ƉƌŽǀŝĚĞĚ�ǁŚĞŶ�
ƚŚĞ�Z>�ŝƐ�ĂďŽǀĞ�ƚŚĞ�dŝĞƌ�ϭ��^>͘

USWB7DEOHVB/DWKURS 3DJH���RI�� ����������



FLJXUHV 



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����������� �

�

�

�

�

�
6LWH�/RFDWLRQ�0DS�

31������������������
� 'DWH��1RYHPEHU����������
�

/,0,7('�3+$6(�,,�(19,5210(17$/�6,7(�$66(660(17� (3��/LWD�)UHHPDQ�

�
�����(DVW�/DWKURS�5RDG��/DWKURS��&DOLIRUQLD�� )LJXUH���

�

/HJHQG�
� 6LWH�%RXQGDU\��DSSUR[LPDWH���������
�6RXUFH��86*6�/DWKURS��&$�4XDGUDQJOH�7RSRJUDSKLF�0DS�������
�����������������

1RUWK�

���ϮϮE��
^dZ��d�

^�Ͳϭ�

^�ͲϮ

�^ŝƚĞ�>ŽĐĂƚŝŽŶ�

\DEFE 

~ 

E ORO 

~ DISTRIBUTIO ,._ 

REGION ~ .. 
"' i WET 

HARPE 
SITE 

t 

~ 
£t!Ul 
.Aail-wal.L't -uapnlt 



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����������� �

�

�

�

�

�

�

������������������������������������������������������������������������������������������������������������6LWH�3ODQ������������������������������������������31������������������
�

/,0,7('�3+$6(�,,�(19,5210(17$/�6,7(�$66(660(17�
'DWH��1RYHPEHU����������

� (3��/LWD�)UHHPDQ�
� �����(DVW�/DWKURS�5RDG��/DWKURS��&DOLIRUQLD� )LJXUH���

�

/HJHQG�
��������������6LWH�%RXQGDU\��DSSUR[LPDWH�����
��������������%RXQGDU\�RI�)RUPHU�5HLWHU�7UXFN�2SHUDWLRQV��DSSUR[LPDWH�����
�����66����6XUIDFH�6RLO�6DPSOH�/RFDWLRQ�,GHQWLILFDWLRQ����
�����63����6WRFNSLOH�6DPSOH�/RFDWLRQ�,GHQWLILFDWLRQ�������
�����0:���*URXQGZDWHU�0RQLWRULQJ�:HOO��*:�HOHYDWLRQ��DPVO��
��������������:HVWHUQ�6WRFNSLOH�
��������������&HQWUDO�6WRFNSLOH�
��������������(DVWHUQ�6WRFNSLOH�
��������������*URXQGZDWHU�(OHYDWLRQ�&RQWRXU��IHHW�DPVO��GDVKHG�ZKHUH�LQIHUUHG��

1RUWK�

����������������������������������������������������������
�������������6FDOH��DSSUR[LPDWH��IHHW���
����������������%DVHG�RQ�*RRJOH�(DUWK��

��
�

>�d,ZKW�ZK���

^^Ͳϭ�

^^ͲϮ�

^^Ͳϱ�

^^Ͳϲ�

^^Ͳϰ�

^^Ͳϯ�

^WͲϮ�
^WͲϭ�

^WͲϰ� ^WͲϯ�
^WͲϭϮ�

^WͲϭϭ�
^WͲϭϬ�

^WͲϵ�

^WͲϱ�

^WͲϲ�

^WͲϴ�

^WͲϳ�

DtͲϯ�;ϱ͘ϵϴͿ�

DtͲϮ�;ϱ͘ϴϲͿ� DtͲϭ�;ϳ͘ϵϲͿ�

ϲ͘Ϭ� ϲ͘ϱ� ϳ͘Ϭ� ϳ͘ϱ�

/ŶĨĞƌƌĞĚ�'ƌŽƵŶĚǁĂƚĞƌ�
&ůŽǁ��ŝƌĞĐƚŝŽŶ�

EB 
® • 

• EtRa. 
..toiL-wa1.SU<t -uap.,nA 



 Appendix�$

 8VH�RI�&DOLIRUQLD�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��
5HJLRQDO�:DWHU�4XDOLW\�&RQWURO�%RDUG�6DQ�)UDQFLVFR�%D\�

5HJLRQ�(QYLURQPHQWDO�6FUHHQLQJ�/HYHOV



(QYLURQPHQWDO�6FUHHQLQJ�/HYHOV��(6/V��KDYH�EHHQ�HVWDEOLVKHG�E\�WKH�&DOLIRUQLD�(QYLURQPHQWDO�
3URWHFWLRQ�$JHQF\��5HJLRQDO�:DWHU�4XDOLW\�&RQWURO�%RDUG�6DQ�)UDQFLVFR�%D\�5HJLRQ�
�6)%5:4&%��(QYLURQPHQWDO�6FUHHQLQJ�/HYHOV�7LHU���(6/V��-DQXDU\������>5HY���@���7KH�7LHU���
(6/V�DUH�127�UHJXODWRU\�FOHDQXS�VWDQGDUGV��8VH�RI�WKH�(6/V�LQ�JHQHUDO�LV�LQWHQGHG�WR�EH�
HQWLUHO\�RSWLRQDO�RQ�WKH�SDUW�RI�WKH�UHJXODWHG�IDFLOLW\�DQG�VXEMHFW�WR�WKH�DSSURYDO�RI�WKH�FDVH�
PDQDJHU�LQ�WKH�RYHUVHHLQJ�UHJXODWRU\�DJHQF\��7KH�SUHVHQFH�RI�D�FKHPLFDO�DW�FRQFHQWUDWLRQV�LQ�
H[FHVV�RI�DQ�(6/�GRHV�QRW�QHFHVVDULO\�LQGLFDWH�WKDW�DGYHUVH�LPSDFWV�WR�KXPDQ�KHDOWK�RU�WKH�
HQYLURQPHQW�DUH�RFFXUULQJ��WKLV�VLPSO\�LQGLFDWHV�WKDW�D�SRWHQWLDO�IRU�DGYHUVH�ULVN�PD\�H[LVW�DQG�
WKDW�DGGLWLRQDO�HYDOXDWLRQ�LV�ZDUUDQWHG��8VH�RI�WKH�(6/V�DV�FOHDQXS�OHYHOV�VKRXOG�EH�HYDOXDWHG�
LQ�YLHZ�RI�WKH�RYHUDOO�VLWH�LQYHVWLJDWLRQ�UHVXOWV�DQG�WKH�FRVW�EHQHILW�RI�SHUIRUPLQJ�D�PRUH�VLWH�
VSHFLILF�ULVN�DVVHVVPHQW��
5HOLDQFH�RQ�RQO\�WKH�7LHU���(6/V�WR�LGHQWLI\�SRWHQWLDO�HQYLURQPHQWDO�FRQFHUQV�PD\�QRW�EH�
DSSURSULDWH�IRU�VRPH�VLWHV��([DPSOHV�LQFOXGH�VLWHV�WKDW�UHTXLUH�D�GHWDLOHG�GLVFXVVLRQ�RI�SRWHQWLDO�
ULVNV�WR�KXPDQ�KHDOWK��VLWHV�ZKHUH�SK\VLFDO�FRQGLWLRQV�VXEVWDQWLDOO\�GLIIHU�IURP�WKRVH�DVVXPHG�LQ�
GHYHORSPHQW�RI�WKH�(6/V��H�J���PLQH�VLWHV��ODQGILOOV��HWF���ZLWK�KLJK�RU�ORZ�S+��DQG�VLWHV�ZKHUH�
LPSDFWV�SRVH�KHLJKWHQHG�WKUHDWV�WR�VHQVLWLYH�HFRORJLFDO�KDELWDWV��7KH�ODWWHU�FRXOG�LQFOXGH�VLWHV�
WKDW�DUH�DGMDFHQW�WR�ZHWODQGV��VWUHDPV��ULYHUV��ODNHV��SRQGV��PDULQH�VKRUHOLQHV��RU�VLWHV�WKDW�
RWKHUZLVH�FRQWDLQ�RU�ERUGHU�RQ�DUHDV�ZKHUH�SURWHFWHG�RU�HQGDQJHUHG�VSHFLHV�PD\�EH�SUHVHQW��
3RWHQWLDO�LPSDFWV�WR�VHGLPHQW�DUH�DOVR�QRW�DGGUHVVHG��7KH�QHHG�IRU�D�GHWDLOHG�HFRORJLFDO�ULVN�
DVVHVVPHQW�VKRXOG�EH�HYDOXDWHG�RQ�D�VLWHǦE\ǦVLWH�EDVLV�IRU�DUHDV�ZKHUH�VLJQLILFDQW�FRQFHUQV�
PD\�H[LVW��1RWLILFDWLRQ�WR�WKH�1DWXUDO�5HVRXUFH�7UXVWHH�$JHQFLHV��LQFOXGLQJ�WKH�VWDWH�
'HSDUWPHQW�RI�7R[LFV�6XEVWDQFHV�&RQWURO�DQG�'HSDUWPHQW�RI�)LVK�DQG�*DPH�DQG�WKH�IHGHUDO�
)LVK�DQG�:LOGOLIH�6HUYLFH��'HSDUWPHQW�RI�WKH�,QWHULRU�DQG�1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�
$GPLQLVWUDWLRQ��PD\�DOVR�EH�UHTXLUHG��SDUWLFXODUO\�LI�WKH�UHOHDVH�RI�D�KD]DUGRXV�VXEVWDQFH�PD\�
LPSDFW�VXUIDFH�ZDWHUV��
7KH�(6/V�VKRXOG�QRW�EH�XVHG�WR�GHWHUPLQH�ZKHQ�LPSDFWV�DW�D�VLWH�VKRXOG�EH�UHSRUWHG�WR�D�
UHJXODWRU\�DJHQF\��$OO�UHOHDVHV�RI�KD]DUGRXV�VXEVWDQFHV�WR�WKH�HQYLURQPHQW�VKRXOG�EH�UHSRUWHG�
WR�WKH�DSSURSULDWH�UHJXODWRU\�DJHQF\�LQ�DFFRUGDQFH�ZLWK�JRYHUQLQJ�UHJXODWLRQV��7KH�ORRNXS�
WDEOHV�DUH�XSGDWHG�RQ�D�UHJXODU�EDVLV��DV�QHHGHG��LQ�RUGHU�WR�UHIOHFW�FKDQJHV�LQ�WKH�UHIHUHQFHG�
VRXUFHV�DV�ZHOO�DV�OHVVRQV�JDLQHG�IURP�VLWH�LQYHVWLJDWLRQV�DQG�ILHOG�REVHUYDWLRQV��
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1 EXECUTIVE SUMMARY 

Kleinfelder prepared a workplan for Pacific Union Homes in response to the request of Mr. Mike 
Badner of Pacific Union Homes. The workplan was submitted to the Regional Water Quality 
Control Board (RWQCB) for review and approval. The workplan was titled "Baseline 
Groundwater Quality Assessment, Reiter Property, Lathrop, California" dated March 24, 2004 
(File No. 3947.P0I). The workplan was conditionally approved by the RWQCB on March 29, 
2004. Kleinfelder prepared and submitted an addendnm (dated April 1, 2004) to the RWQCB to 
address the condition of sampling and analyzing all three groundwater monitoring wells. The 
monitoring well locations in the workplan were intended to evaluate both first encountered 
groundwater conditions both in the estimated upgradient and downgradientlocationsnearthe 
proposed spray field for the City of Lathrop, Mossdale Wastewater Treatment Plant. This initial 
groundwater sampling event was conducted to assess baseline groundwater conditions prior to 
installation of the spray field. 

Kleinfelder installed and developed three monitoring wells on the site. Groundwater elevations at 
the site ranged from 5.43 feet above mean sea level (ms1) to 8.24 feet msl. Depth to groundwater 
was approximately 14 to 19 feet below ground surface (bgs). The groundwater flow direction was 
calculated to be west by southwest, with an overall gradient of 0.003 feet/foot. The three wells 
were developed and sampled in accordance with the approved Kleinfelder workplan. 

Groundwater samples were collected for laboratory analysis at the site from each of the three 
newly instaUed monitoring wells. The groundwater samples were analyzed for the following 
analytes: 

• Total Nitrogen (calculation) 
• Nitrates+ Nitrite as N by EPA Method 4500NO3F 
• Total Kjeldabl Nitrogen (TKN) by EPA Method 351.4 
• Ammonia as N by EPA Method 350.3 
• Sulfate by EPA Method 300.0 
• Total Dissolved Solids (TDS) by EPA Method 160.1 
• pH by EPA Method 150.1 
• Carbonate Alkalinity by SM 403 
• Bicarbonate Alkalinity by SM 403 
• Total Alkalinity by SM 403 
• Hardness by EPA Method 6010B 
• Trihalometbanes by EPA Method 524.2 

(chloroform, bromodichloromethane, dibromochloromethane, bromoforrn) 
• Total/Fecal Coliform Organisms by EPA Method 9221B 
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Ill KLEINFELDER 

Additionally, the groundwater samples were analyzed for the following metals: 

• Barium by EPA Method 60 I OB 
• Boron by EPA Method 60 I OB 
• Calcium by EPA Method 6010B 
• Iron by EPA Method 6010B 
• Manganese by EPA Method 601 OB 
• Potassium by EPA Method 6010B 
• Sodium by EPA Method 60 I OB 

Based on the analytical result, the baseline groundwater quality at the site can be characterized as 
having exceedences over the applicable Water Quality Goals (WQGs) in TDS and sodium in each 
groundwater sample and an elevated concentration of total nitrogen (nitrate as N + nitrite as N and 
TKN) in MW-2 only. Total coliform organisms were also detected in each of the groundwater 
samples. Generally, any detection above zero is considered to be an exceedance over the water 
quality goals. For additional details, see Section 6. 

This report is subject to the limitations presented in Chapter 7. Any other part)' (other than Pacific 
Union Homes or regulatory agencies having enforcement jurisdiction for the site) who would like 
to use this document shall notify Kleinfelder, Inc, of such intended use by requesting permission 
from Kleinfelder in writing. 
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2 SITE SETTING 

2.1. SITE LOCATION 

The proposed location for the spray field is located at 1520 East Lathrop Road, Assessors Parcel 
Number 198-04-14, south of Lathrop Road and east of McKinley Avenue in Lathrop, San Joaquin 
County. California (Plate I), 

2.2. CURRENT USE AND SITE CHARACTERISTICS 

The site encompasses approximately 18 acres. It is used currently as storage for miscellaneous 
construction equipment and vehicles, with much of the site covered by vegetative growth. The 
site is proposed to be developed into a spray field for the City of Lathrop, Mossdale Wastewater 
Treatment Plant. 

2.3. REGIONAL GEOLOGY AND HYDROGEOLOGY 

The site lies within the western portion of the Great Valley Geomorphic Province of California. 
The valley is approximately400 miles long and averages about 5 0 miles wide, and comprises 
about 20,000 square miles. The valley has been filled with a thick sequence of marine and non­
marine sediments from the late Jurassic to Holocene. The uppermost strata of the Great Valley 
represent, for the most part, the alluvial, flood, and delta plains of two major rivers (Sacramento 
and San Joaquin Rivers) and their tributaries. 

The valley deposits are derived from the Coast Ranges to the west and the Sierra Nevada to the 
east. Granitic and metamorphic rocks outcrop along the eastern and southeastern flanks of the 
valley. Marine sedimentary rocks outcrop along most of the western, southwestern, southern, and 
southeastern flanks; and volcanic rocks and deposits outcrop along the northeastern flanks of the 
valley. The valley geomorphology includes dissected uplands, low alluvial plains and fans, river 
flood plains and channels, and overflow lands and lake bottoms. The majority of the native 
sediments near the site consist of Miocene to Holocene continental rocks and deposits of a 
heterogeneous mixture of generally poorly sorted clay, silt, sand, and gravel. Some beds of 
claystone, siltstone, sandstone, and conglomerate are also present. 

Review of the California Division of Mines and Geology "Geologic Map of the San Francisco -
San Jose Quadrangle/' indicates that the site is underlain by Quaternary alluvial fan deposits of 
the Modesto Formation. 

Groundwater was encountered at approximately 14 to 19 feet bgs. The calculated groundwater 
flow direction at the site (this event) was west by southwest. 
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3 F1ELD ACTIVITIES 

3.1. PRE-FIELD ACTIVITIES 

Kleinfelder prepared a workplan for Pacific Union Homes, for review and approval by the 
RWQCB. The workplan was conditionally approved by the RWQCB in a letter titled 
"Conditional Approval of Groundwater Monitoring Workplan, Reiter Property, Lathrop, San 
Joaquin County," dated March 29, 2004. The workplan was implemented on March 30, 2004. 

The San Joaquin County Public Health Services Department'Environmental Health Division 
(EHD) required completion of a boring permit and payment of fees prior to advancing 
exploratory borings. Kleinfelder prepare.d. the drilling pennit application and submitted it to 
EHD along with the re.quired fees. A copy of the permit to drill is found in Appendix B. 

The site was marked and Underground Service Alert was contacted prior to conducting fieldwork 
to notify local utilities of our proposed subsurface work. 

3.2. MONITORING WELL INSTALLATION 

Three soil borings were drilled with a hollow stem auger drill rig equipped with 8-inch outside 
diameter hollow stem augers. Soil samples were collected every five feet from each soil boring 
for 1ithologic classification and potential laboratory analysis. Samples were collected by 
advancing the boring to a point immediately above the desired sampling depth and then driving a 
2-inch diameter split-spoon sampler, lined with three 6-inch long stainless steel tubes, into the 
undisturbed soil. The sampler was then removed from the bottom of the boring. Soil samples 
were collected for lithologic analysis. 

Kleinfelder installed a monitoring well in each of the three soil borings. Table 1 outlines 
groundwater monitoring well designations, locatious and ratiouale for their placement 

· ,-MOn_m,ringwen 
Des· ion, 

MW-1 
MW-2 
MW-3 

Table 1 
Monitoring Well Locations 

Southwest corner of site 
Northwest corner of site. Downgradient location 

Monitoring well MW-1 was advanced near the southeast corner of the parcel estimated to be the 
up gradient monitoring point. MW-2 was advanced near the southwest corner of the parcel. The 
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location of MW-2 was proposed to be a downgradient monitoring point. MW-3 was advanced 
near the northwest comer of the parcel. The location of MW~3 was proposed to also be a 
downgradient monitoring point for the proposed spray field. 

Following completion of drilling the soil borings, a 2-inch diameter PVC well was installed in each 
of the borings. The soil borings were advanced approximately 10 feet into groundwater. The wells 
were constructed with Schedule 40 PVC, a 15 foot long 0.010 inch screened section, and 
surrounded by and covered by a clean sand filter pack. The filter pack was surged using a surge 
block to settle the filter pack during well installation. An approximate 2 to 3 foot thick bentonite 
transition seal was installed above the filter pack. The remainder of the annular space was grouted 
to the surface with a neat cement grout material in accordance with San Joaquin County EHD 
requirements of using neat cement. 

The wells were finished with a locking pressure cap with the well casing extending above ground 
within a monwnent style lockable well vault See the log of well borings in Appendix A for the 
graphical presentation of the monitoring well construction, and the following table for a tabularized 
summary of the monitoring well construction. 

l .':'M~~,t~{fiijg., 
' " 'W~Ji",cC 

MW-1 
MW-2 
MW-3 

30 
30 
30 

Table 2 
Monitoring Well Construction 

15to30 13 to 30 
l5to30 13 to 30 10.5 to 13 
15 to 30 12 to 30 10 to 12 

Note: All measurements are made relative to the ground surface at the time of drilling. 

0 to 10.5 
0 to 10 

Once the monitoring wells were iDBtalled, the top of each well was smveyed (by Nolte Associates, 
Inc of Walnut Creek, California) so that depth to groundwater measurements in the wells could be 
converted to groundwater elevations to be used to assess grolllldwater flow direction and gradient. 
The wells were surveyed relative to a local benchmark. The wells were surveyed as described in 
Appendix E Section E-3.4. The following table outlines the monitoring weU elevations, as 
measured from the tops of the well casings. 

Table 3 
Monitoring Wen Elevations 

MW-1 
MW-2 
MW-3 

TOC = Top ofwell Casing 
msl = mean sea level 
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3.3. MONITORING WELL DEVELOPMENT 

Approximately 24 to 48 hours after installation, the monitoring wells were developed to remove 
silt and clay from the well bore and to effectively increase the hydraulic radius of each monitoring 
well. Surging along the screened interval of the well was performed to set the sand pack during 
installation and again during the development stage. The monitoring wells were developed with a 
purge pump as described in Appendix F Section F .3 .2. The discharge was periodically monitored 
for pH, temperature, and specific conductance. 

The monitoring wells were developed on March 31 and April 1, 2004, For a copy of the 
Monitoring Well Development Logs refer to Appendix C. The well development purge water was 
discharged to the land surface in such a manner as not to allow the discharge to enter any surface 
water body or flow back into the monitoring wells. 

3.4. MONITORING WELL SAMPLING 

Groundwater was sampled after the monitoring wells were developed on April 2, 2004. Water 
level measurements were made in the monitoring wells prior to purging and sampling the wells 
according to the protocol described in Appendix F Section F-4.1. The following table outlines the 
groundwater elevations in each monitoring well prior to sampling. 

MW-2 
MW-3 

TOC=Top of Well Casing 
BTOC=BelowTop ofCasing 

Table4 
Groundwater Elevations 

22.78 14.54 8.24 
24.26 18.83 5.43 
24,87 18.97 5.90 

GW=Groundwater 
msl = mean sea level 

Approximately three to five well volumes were purged by bailing. The groundwater samples were 
collected as described in Appendix F-4.2. Each of the water samples collected for quantitative 
analyses were submitted under chain-of-custody control to laboratories certified by the State of 
California Department of Health Services (DHS) for the requested analyses. 

Equipment used for groundwater sampling was decontaminated prior to use at each sampling 
location by cleaning with a non-phosphate detergent wash followed by a distilled water rinse, or 
disposable sampling equipment was used. 
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4 LABORATORY ANALYSIS 

After collection, the three groundwater samples were labeled, logged on a chain-of-custody, and 
immediately stored in an iced cooler. The three groundwater samples were submitted to State 
certified laboratories and analyzed for the following: 

• Total Nitrogen (calculation) 
• Nitrates+ Nitrite as N by EPA Method 4500NO3F (1) 
• Total Kjeldahl Nilrogen (TKN) by EPA Method 351.4 
• Ammonia as N by EPA Method 350.3 
• Sulfate by EPA Method 300.0 
• Total Dissolved Solids (TDS) by EPA Method 160.l 
• pHbyEPAMethod 150.1 
• Carbonate Alkalinity by SM 403 
• Bicarbonate Alkalinity by SM 403 
• Total Alkalinity by SM 403 
• Hardness by EPA Method 6010B 
• Trihalomethanes by EPA Method 524.2 

(chloroform, bromodichloromethane, dibromochloromethane, bromofonn) 
• Total/Fecal Coliform Organisms by EPA Method 9221B 

Meials: 

• Barium by EPA 6010B 
• BoronbyEPA6010B 
• Calcium by EPA 601 OB 
• Iron by EPA 6010B 
• ManganesebyEPA6010B 
• Potassium by EPA 6010B 
• Sodium by EPA 6010B 

Notes: (1) Due to laboratory error, Nitrite as N and Nitrate as N were reported as a combined 
concentration. 

The samples were submitted under chain of custody control to Sequoia Analytical of Sacramento, 
California and FGL Environmental of Stockton, California (nitrates and coliform only). Both 
labs are certified by the State of California Department of Health Services (DHS) to perform the 
requested analyses. The samples were analyzed on an expedited 3-day tum around time (T.A.T.). 
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S RESULTS 

5.1 GROUNDWATER FLOW DIRECTION AND GRADIENT 

Water level measurements were made in each of the monitoring wells during drilling, 
development, and prior to sampling. The depth to water measurements obtained during the 
groundwater sampling event were converted to elevations in reference to the survey conducted. 
The tops of each monitoring well were chosen as the water level and survey measuring points. 

The groundwater flow direction was calculated to be west by southwest. The groundwater 
gradient was calculated to be 0.003 feet/foot. See Plate 3 for a groundwater contour map. 

5.2 GROUNDWATER SAMPLING RESULTS 

Groundwater samples were collected from the three newly installed monitoring wells on the site. 
A total of three groundwater samples were collected for laboratory analysis. 

The following table displays the detected concentrations of the analytes included in this 
assessment. 

Table 5 
Groundwater Laboratory Results 

~ii~1Yfe:• 
,,, __ ,, 

Total Nitro2:en 
Nitrate+ Nitrite as N 
Total Kieldahl Nitrogei 
AmmoniaasN 
Sulfate as SO4 
Total Dissolved Solids 
PH 
Carbonate Alkalinitv 
Bicarbonate Alkalinitv 
Total Alkalinitv 
Hardness 
Chlorofonn 
Bromodichloromethane 
Dibromochloromethane 
Bromoform 

34091,E0I / ST04R517 
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,, .. ,,,, :.,' ·!-11i' ,, ~? ?(:;'Olfiieht'rittlOD';'" " mg/L ND<.05 11.6 4.3 

mP-/L ND<0.l 11 4.3 
mo/L ND<0.5 ND<0.5 ND<0.5 
mo/L ND<0.050 0.071 ND<0.050 
mg/L 41 140 74 
mo/L 610 1,600 980 
s.u. 7.65 7.78 7.63 

m"" ND<5.0 ND<5.0 ND<5.0 

--" 390 640 540 
mg/L 390 640 540 
m, L 84 310 310 
U' ND<0.500 ND<0.500 ND<0.500 
u· ND<0.500 ND<0.500 ND<0.500 
u, ND<0.500 ND<0.500 ND<0.500 
u, L ND<0.500 ND<0.500 ND<0.500 
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Table 5 
Groundwater Laboratory Results 

(continued) 

~ ~ i'~"f'~•:'H~;~'{.1,MW;~: i·'1 
,,,. 

' \;i:,; .. ,/,,,'•a;;,.,,'.,(l;ontenttatiott'. .. _:::::::-!·-::, 1 " 
Total Coliform MPN/100 ml 
Fecal Coliform MPNII00ml 
Boron mg/L 
Barium mo/I 

Calcium moll 

Iron mg/L 
Potassium m•" 
Magnesium mg/L 

Manganese -" 
Sodium mo; 

mg/I = milligrams per liter 
ug/1 = micrograms per liter 
S.U. = Standard Units 
MPN = Most Probable Number 

>23.0 >23.0 >23.0 
<U <1.1 <1.1 
0.72 1.2 1.0 
0.45 ND<0.20 ND<0.20 
19 67 77 

0.089 ND<0.040 ND<0.040 
ND<2.0 5.5 4.6 

8.8 34 29 
0.040 0.036 0.030 
180 490 230 

TDS = Total Dissolved Solids 
TKN = Total Kjeldahl Nitrogen 
VDS = Volatile Dissolved Solids 

Concentrations noted in bold type indicate exceedences of the applicable WQG 

The electrical conductance (EC) of the groundwater at each monitoring location was measured 
while purging of the wells. The following ranges of EC were observed: 

► MW-I ranged from 862 umhos/cm to 896 umhoslcm. 
► MW-2 ranged from 21490 umhos/cm to 2,560 umhos/cm 
► MW-3 ranged from 1,299 umhos/cm to 1,326 umhos/cm 

For chain-of-custody records and laboratory analytical sheets refer to Appendix D. 
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6 CONCLUSIONS AND RECOMMENDATIONS 

6.1. CONCLUSIONS 

Kleinfelder installed three monitoring wells on the site. Groundwater elevations ranged from 
5.43 feet above msl to 8.24 feet msl. The depth to water was approximately 14 to 19 feet bgs. 
The groundwater flow direction was calculated to be west by southwest, with an overall gradient 
of 0.003 feet/foot. 

It appears that the monitoring well network is sufficient to assess initial baseline groundwater 
conditions in the vicinity of a proposed spray field. 

The groundwater samples were compared to the maximum contaminant levels (MCLs) and 
applicable WQGs established by the State of California Environmental Protection Agency and 
the United States Environmental Protection Agency. 

Maximum contaminant levels (MCLs) are a part of the drinking water standards adopted by the 
California Department of Health Services (DRS). The United States Environmental Protection 
Agency (USEPA) also adopts MCLs under the Safe Drinking Water Act. DHS' drinking water 
standards must be at least as stringent as those adopted by the USEP A. Primary MCLs are 
derived from health based criteria (i.e. cancer risk). Secondary MCLs are derived from human 
welfare considerations (i.e. taste. odor, laWldry staining). 

The concentrations of TDS found in each of the three samples analyzed were above the 
Secondruy MCL level of 500 mg/1 for TDS. The highest concentrations of IDS were found in 
the downgradient wells MW-2 and MW-3 (1,600 mg/I and 980 mg/I respectively). Additionally, 
the concentration of sodium in each of the three groWldwater samples exceeded the Suggested 
No Adverse Response Level (SNARL) for sodiwn of 20 mg/I. The highest concentrations of 
sodium were also found in the downgradient wells MW-2 and MW-3 (490 mg/I and 230 mg/I. 
respectively). 

An elevated concentration of nitrate + nitrite as N was noted in MW-2 of 11.0 mg/I. The MCL 
for nitrate as N is 10 mg/1 and the MCL for nitrite as N is 1 mg/I. Although the laboratory results 
for nitrate+ nitrite as N are a compilation of two components of the total nitrogen (11.6 mg/1), it 
is reasonable to estimate the nitrate and nitrite components as being near one or both of the 
respective MCLs. 

Total coliform was detected in each sample >23 MPN/100 ml. The presence of total coliform 
organisms may be an indicator of pathogenic organisms or potentially hannful organisms in 
groundwater and may be a result of human and/or animal waste. Generally, the MCL for total 
coliform is 0 M PN/100 m 1. T here was no fecal coliform detected at or above the laboratory 
reporting limits of I. I MPN/100 ml. 
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6.2. RECOMMENDATIONS 

1) Kleinfelder recommends additional quarterly monitoring events to assess future groundwater 
gradients and groundwater quality. It would be advantageous for Pacific Union Homes to 
have a breadth of data (for RWQCB) from which to calculate standard deviations of 
groundwater analyte concentrations rather than one event to base a background or baseline 
condition from. 

2) The groundwater monitoring network at the site is based on proposed and unifonn sprayfield 
at the site. If additional wastewater features such as ponds or specific sprayfield areas are 
proposed, Kleinfelder and the RWQCB should be consulted to ensure an adequate 
monitoring network. 

3) A copy of this report should be forwarded to the RWQCB for their review and comment. 

This report is subject to the "Limitations" presented in Chapter 7 of this report. Any other party 
( other than Pacific Union Homes or regulatory agencies having enforcement jurisdiction for this 
site) who would like to use this report shall notify Kleinfelder, Inc. of such intended use by 
requesting to Kleinfelder in writing of such use. 
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7 LIMITATIONS 

Kleinfelder has prepared this report in accordance with the generally accepted standards of care 
which exist in San Joaquin County at the time of writing. It should be recognized that definition 
and evaluation of geologic and chemical subsurface conditions are difficult. Judgments leading 
to conclusions and recommendations are generally made with an incomplete knowledge of the 
subsurface and/or historic conditions applicable to the site. More extensive studies may further 
reduce the uncertainties associated with this assessment Kleinfelder should be notified for 
additional consultation if the client wishes to reduce the uncertaiuties beyond the level associated 
with this report. No warranty, expressed or implied, is made. 

Kleinfelder offers various levels of investigative and engineering services to suit the varying 
needs of different clients. Although risk can never be eliminated, more detailed and extensive 
investigations yield more information, which may help understand and manage the level of risk. 
Since detailed investigation and analysis involves greater expense, our clients participate in 
detennining levels of service which provide adequate information for their purposes at 
acceptable levels of risk. Pacific Union Homes has reviewed the scope of work and determined 
that it does not need or want a greater level of service than what was provided. 

Regulations and professional standards applicable to Kleinfelder's services are continually 
evolving. Techniques are, by necessity) often new and relatively untried. Different professionals 
may reasonably adopt different approaches to similar problems. Therefore, no warranty or 
guarantee, expressed or implied, will be included in Kleinfelder's scope of service. 

During the course of the perfonnance of Kleinfelder's services, hazardous materials may be 
discovered. Kleinfelder will assume no responsibility or liability whatsoever for any claim, loss 
of property value, damage, or injury that results from pre-existing hazardous materials being 
encountered or present on the project site, or from the discovery of such hazardous materials. 

Nothing contained in this scope of work should be construed or interpreted as requiring 
Kleinfelder to assume the status of an owner, operator, generator, or person who arranges for 
disposal, transport, storage or treatment of hazardous materials within the meaning of any 
governmental statute, regulation or order. 

This document may be used only by the client ( and regulatory agencies having enforcement 
jurisdiction over the project site) and only for the purposes stated, within a reasonable time from 
its issuance. Land use, site conditions (both on site and off site) or other factors may change over 
time, and additional work may be required with the passage o ftime. Anyone other than the 
client who wishes to use or rely on this report, shall complete the "Application for Authorization 
to Use", which can be found as an appendix to this report. Based on the intended use of the 
report, Kleinfelder may require that additional work be performed and that an updated report be 
issued. Non-compliance with any of these requirements by the client or anyone else will release 
Kleinfelder from any liability resulting from the use of this document by any unauthorized party. 
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COARSE 
GRAINED 

SOILS 

{More than half 
of material 

is larger than 
the #200 sieve} 

FINE 
GRAINED 

SOILS 

(More than half 
of material 

is smaller tnan 
the #200 sieve) 

UNIFIED SOIL CLASSIFICATION SYSTEM 

uses 
MAJOR DIVISIONS SYMBOL 

·1· 

., 
GW 

CLEAN GRAVELS •· 

GRAVELS 
WITH LITTLE 
OR NO FINES ~ 

0 C, 
GP (More than half of Q t 

coarse fraction 0 
is larger than .. 
the #4 sieve) 0 

GM 
GRAVELS 

WITH OVER 
12% FINES 

GC 

j\ SW 
CLEAN SANDS SANDS 
WITH LITTLE 

(More than half of OR NO FINES .. ·.·• SP coarse fraction 
is smaller than 
the #4 sieve) 

SM 
SANDS WITH 

OVER 12% FINES ~ 

81/ SC 

SILTS AND CLAYS 

(Liquid limit less than 50) 

SILTS AND CLAYS 

(Uquid limit greater than 50) 

HIGHLY ORGANIC SOILS 

.. 

ML 

CL 

-· -
f.;_-

OL --

MH 

CH 
·~· 

A 

OH 

:\.'.-; 

~ 2-.'. PT 
:.'....': 

. 

TYPICAL 
DESCRIPTIONS 

WELL-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES WITH LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, GRAVEL·SAND 
MIXTURES WITH LITTLE OR NO FINES 

SIL TY GRAVELS, GRAVEL-SILT-SAND 
MIXTURES 

CLAYEY GRAVELS. GRAVEL-SAND-CLAY 
MIXTURES 

WELL-GRADED SANDS, SAND-GRAVEL 
MIXTURES WITH LITTLE OR NO FINES 

POORLY-GRADED SANDS, SAND-GRAVEL 
MIXTURES WITH LlffiE OR NO FINES 

SIL TY SANDS, SAND-GRAVEL-SILT MIXTURES 

CLAYEY SANDS, SAND-GRAVEL-CLAY MIXTURES 

INORGANIC SIL TS & VERY FINE SANDS, 
SIL TY OR CLAYEY FINE SANDS, 
CLAYEY S!L TS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO MEDIUM 
PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS, 
SIL TY CLAYS, LEAN CLAYS 

ORGANIC SILTS & ORGANIC SIL TY CLAYS 
OF LOW PLASTICITY 

INORGANIC S!L TS, MICACEOUS OR 
DIA TOMACEOUS FINE SAND OR SILT 

INORGANIC CLAYS OF HIGH PLASTICITY. 
FAT CLAYS 

ORGANIC CLAYS & ORGANIC SILTS 
OF MEDIUM-TO-HIGH PLASTICITY 

PEAT, HUMUS, SWAMP SOILS WITH HIGH 
ORGANIC CONTENT 
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LOG SYMBOLS 

~ BULK/ BAG SAMPLE ~t~ SOLID PIPE 
BACKFILLED WITH CEMENT GROUT 

I MODIFIED CALIFORNIA SAMPLER I SOLID PIPE 
(2-1/2 inch outside diameter) BACKFILLED WITH BENTONITE MATERIAL 

l1 CALIFORNIA SAMPLER 00 SOLID P!PE 
(3 inch outside diameter) BACKFILLED WITH SAND 

~ STANDARD PENETRATION rn SLOTTED PIPE SPLIT SPOON SAMPLER 
(2 inch outside diameter) BACKFILLED WITH SAND 

[I] CONTINUOUS CORE D NO PIPE 
BACKFILLED WITH BENTON!TE MATERIAL 

NIR NO SAMPLE RECOVERY 

D NO PIPE 

2 WATER LEVEL BACKFILLED W!TH SAND 
(level wtiere first encountered) 

_y_ WATER LEVEL 

lffl (level after completion) 
NO PIPE 
BACKFILLED WITH NATIVE SOIL 

SOIL CONTACT NOTED 
wrn-HN SAMPLE INTERVAL FID FLAME IONIZATION DETECTOR 

,,-~-- SOIL CONTACT INFERRED 
/ BETWEEN SAMPLE INTERVALS PID PHOTO IONIZATION DETECTOR 

GENERAL NOTES 

1. Lines separating strara on the logs represent approxims/e boundsries only, Actual transitions may be gmdual. 

2. No warranty is provided as to the continuity of soil conditions between individual sample foca/ions. 

I 
! 

3. Logs represent general soil conditions observed at the point of exploration on /he date indicated. 

4. In general, Unified SOIi Classification System designations presented on the Jogs were evaluated by visr,ml methods only. 
Thereforn, actual designalions (based on laboratory tests) may vary. 
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Surface Conditions: aWcooee,dcsiag,,eMesee,s". dec,y _______________ _ Date Completed: 03,/,310/,2,00,4~-----

Groundwater: Groundwater encountered al a depth of approximately 15.5 feet 
below existing site grade. 

Logged By; ~62~3~·~------

Method· Drilling Rig Hollow Siem Auger 

Equipment: CME75 
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To@! Dep~: c31a·a5cfec•cl ______ _ 

Bming Oiameler: c8•claccch~-------

[[[ 

DESCRIPTION 

(M[) SANDY SILT - uQht brown, moist, medium dense, fine 
sands, no odor 

(SP) SAND" Gray, moist, medium dense, fine sand 

(ML) SANDY SILT - Light brown, moist, medium dense, fine 
grained 

CnarS!l'.grai11e.ct,_y..e.lkl.w...browrL ______________ _ 
(SP) SAND- Yellow brown, moist, medium dense, coarse 
grained 

;.-- (SM) SILTY SAND - B,rown, wet at 15d' medium dense, fine to 
coarse grained, with fine sands, no o or 

" (SP) SAND- Dark gray, moist, wet, medium dense •• 

~ (SC/ML) SANDY ClAY AND SANDY SILT - Llghtlac, _, 

(SM) SILTY SAND - Light brown, wet, medlui-n dense, flns silty 
sands, medium trace grave! 

Brown, very dense. coarse, no odor 

Boring completed at a -depth Of approximately 31.5 feet below 
existing site grade 

Well 
Const. 
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~ ■•n K L E I N F E L D E R REITER PROPERTY 
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Surface Conditions: "W~oo.d.,0lg,1"a",s"'"'~'"''---------------- Date Completed: 03cl3a0c0.a0a0c4~-----

Groundwater: 

Method; 

Equipment: 

• 

" 
~ 
~ 

!', r 

£ f,'. 
~ E • • 0 "' 

Groundwater encountered at a deplh of approximately 19.2 feet 
below existing site grade. 

Logged By: 062c308~-------

Total Depth: 03"1."5"1"""'~------
Drllllng Rig Hollow Stern Auger 

CME75 
FIELD 
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Boring Diameter: 080-l""ct;~-------

DESCRIPTION 

(ML) SANDY SILT - light brown/brown, moist, loose, no odor 

(SM) SILTY SANO - Llghfbrciwiiiwhit6, rrioTs( rTiedfu/TI dei,$9- - -

(CL) SILTY CLAY- Light brown, moist - - - - - - - -- - - - • 

(SM) SANDY SILT - Olive l>rown, moist, medium dense, line 
sands, no odor 

Brown/gray, wet, fine sands 

Increasing fines, brown/light brown 

{CL) SILTY GLAY - Light brown, wet, stiff -

- (SM) SIL TY SAND - Brown, moist, fin·e sands, medium dense 

Bqri[)g co_mp!eted at a depth of approximately 31.5 feet below 

Well 
Const. 

existing site grade, 
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LOG OF BORING MW-2 
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Surfacs Conditions: aWc.seesdcsci9cCsa,,~ess,,, edCoY _______________ _ Date Completed· 0310 3000/20 00004~-----

Groundwater; 

• Ii a 
~ 

J!!_ c-
© 

£ 0. 
15. E • ro 
0 "' 

6238 
Groundwater encountered at a depth of approximately 20 feet 

Logged By: 

below existing site grade . 

50/6 

27 
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37 

75 
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Total Depth: 31.5 feet 

DESCRIPTION 

(ML) SANDY SILT - Ught brown, moist, fine sands 

{SM) SIL TY SAND - Brown/light brown, moist, medium dense, 
fine lo medium sand 

(CL) SILTY CLAY - Brown/olive brown, moist, medium dense, 
some fine sands 

(SP) SAND - OiivEi brown, wet, coarse grained, dense 

(SC) SANDY CLAY - Eirown, wet, very stiff, medium grain8d 
sand 

(SP) SANDS- Olive brown, wet, coarse sands, dense 

- (Scj SANDY CLAY - Ught broWn," \Ve[fTiie-sand 

(SM) SIL TY SAND - Light brown. wet, very dense 

,,- {SP) SAND - Brown to olive brown.Wet, very dense, coarse 
sani:ls 

'"""""J-:<CLLCJ.A'Ltlatd..w<L. ··===== • Boring completed at a depth of approximately 31.5 feet below 
existing site grade. 

Ws!! 
Const. 

~)===="'=="======'"===~==~=~==-~==========;===="I 
LOG OF BORING MW.J 
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l,\ THROP ROAD 

®aEtM#3 

l 
N 

I 
SCALE: i "= 150' 

POINT I NORTHING EASTING 

300 2123393.37 6340659.32 

301 2123440.41 6339553.47 

302 2124210.39 6339488.66 

®~~~V/#2 

/ 

ELEVATlON 
PVC TOP 

22.78' 23.01' 

24.26' 24.58' 

24.87' 25.15' 

DESCRIPTION 

GEMW#1 
G£MW#2 
GEMW#3 

300 
@GEMW#1 
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 Site Photographs 
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  MW-3

   MW-1

\\'di 

Si;e Tirn,: 

Well ID (in.) Gauged 
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I 
I 

Shee11 / 
Odor 

I 
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i 
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WELL GAUGING DA'fA 

Date { 0 (z ') / 2-0 

Thickness 

Depth to of \'tllume of 
Immiscible Immiscible l1rnniscibles 
Liquid (ft.) Liquid (H.) Removed (ml) 
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I I 
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Depth to St1J'VC) 

Dq11l1 10 water well bottom Point. TUB 
(ft.) (ft.) or::POC ( • I 

-
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Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0555 



MW-3

' 

'vVELL DEVELOPMENT DATA SIIEET 

Project#: ,·, .. ,, n ";·o· 
['1.) ( ,-, 'L) l 

... ·l 

Developer: , .. - {).\.,.,, ( 

\Veil l.D. ... 

Total Well Depth: 
Before ) 

.. , ,1 
).)0 After •• ) '5, > 'l_ 

l~cason not developed: 

Additional Notations: 
V,1/lUlll' i._"onvcrs1mJ Fnl'lt"1r \ VCI· /: 

:12.\;(il~!4)x:tl .-:z31 

d .·: ,11.-1!"ll'!l·I ;_1 1.) 

X •·:, I ,I I•• 

231 ~ j,1 •. i,;.I 

¢:A-~ '2,J 

,t4 
/)'Y)· 

,' le 

2" 
1" 

X 

Client: F1w ·") ( 1.G.- - ,.• f:::.. 

Date Developed: (0 '"l) --· l .. .c> 

Well Diamell'r: (circle ~~~-) riJ 
Depth to \Vatcr: 

n 'l) , .. 5 Before I 'i'.5 " After I '3'l <5" ,_ .. ) 

l r l.,ree Product, thickness: l\(tt 

VCF 

\C) 

') 

_) 

I Case V1>lume Specified Volumes gallons 

4 

D H(iilcr D I· kcrric Submersible 

6 

D Suction Pump ISa Positive Air Displacement 

..... 

TIME TEMP (F) 

CC/1.,0 ·'1 
•"\ 5 ' ( CfL ~· I 

l/ /1 f''e .. 'j '> (}'' • 

if, 
I 

} i..1 ~cy. 5· 

17 / t • .., 
; r~ ) ) ' 

c<i Lf 0 (;s·, ,~ 

i ' -~ i ,;:. /it . - .c, r, ! V 

.,·_:·4& :,\ ·1 . ' . ·-· ' 

<fl <>tl 
( <'."~-- ~-··. 

~() . 

Type of Installed Pump _ 
Othl'r equipl1ll'nl u:;ed _ 

Cund. 
pH (111S or(;~· 

(, l t-· r '2, ( •~..: ·, 

r~~ . l / i ,..,¥,. 
Cf 

lh>f (0 ½~; 
·7, iO I 

' 
~ \. 7 ' ,/ 

:·1 Jet, Ht .1 

7· 
..., ,7 

0 -9-7 ) ) ( 

'y-, ) b f 
,, s-· I 

.-,~ ' C :y·i,· ' J ; I .. 

7--, J7 I '()D ~ 
c, .... 

TURBIDITY VOLUME 
(NTUs) REMOVED: NOTATIONS: 

/ C(f t? r'} . -~ .... ' 

.--, :,,.i· ., (CO 0 

"7rc:·c.:·O ~.9 
.. 

' 
() ,,,.,:_; <? ·i { 

/ ) C...7C) ' i 

f(C C.· \,.J ( 
_., s· 
) '/ 

7u1•0c ( / 
l! - I 

'"} . ocO .lf .• I 
I 

7 t((; c,O ....,{;.., =t' .. ...... . ~ 

,•)7'' 
~' r l, (,x -9 ·-:;., ·3 9 I C .. ·.-~~-

,!.> ; r t'."'< c .. , r"l ) , () 
. 

{/} > ~ ~?,· 
i. 

' ) ·1, 3 rc<ij" (0 7, L~ ( z_ S". )· 
11,(; >" "}- (/f;_ l ~< 

·7, 5-· 
_,/ i Cl ;(l? g ' I) '1 ). 6 

,1H>'9 b;? ,·y 7., ~--~") I 

7-:J 85G 1°i C'> )lP / D / -

Did \V,:11 l.kwatcr? f, ;'.) If yes, note ab,1ve. Gallon., i\ctu;illy EvacLJ,ricd: 4L -t: 

-·~·=·-



MW-3

\\/ELI DI :vELOPrvIENT Di\TA Slll~ET 

Well l.D. PAGE ") OF 2 
Project#: '7-o fr.:: l ))""1) l Client: J:;:..·" . 

\ \;' f~;5/· 

------
Cond. Tl.JRB!DlTY VOLUME 

TIME TEMP (F) pH (mS or (tSi) (NTUs) REMOVED: NOTATIONS: 

i Ool i._~ 
'(.,., \. J l,'(o ( :\": i-Lf ;-;·z,, ) l. l. 

/ ? ol{ t ( ·- ., •• 
:0 {) . 7. ) 5 I c~ ·7-~ 9,· 2--0 Ji{.) 

( O<C (: l: 9:-· .. 1' 7-, '1$> 
_/., ( C ~(' %-t 3" 1 ic .f 

.. , off ,· ;.,- ,:,1 l )'7 " l-cl i'f '. ( '. 
!,, ~: ' .. ; ( i ' 

C 
7 '1 7-t ~•. 

I C /"' l t. / () 
,· 

/ ! _lf ! 
(.' ' 0 ¼,, I -/, t, ( 

{ 0( ·z_. b Ci ' ! f) L( L( f C .} G 8't>l} Lf 'S .. t 
I ·• ( '-( ,., 

·-t.Ef ~ ·7-k :-;··c- r7 I•' ,_ .. 1'.( r / l 0 I cf_; 1 .. .i 
1.1 1. • • 

____ ,, 

! 



WELL DEVELOPMENT DAT A SHEET 

Project#: ZA:>(O 2) '7)'"'- I 

Developer: ·1 if);( ,/s 

Well I.D. /1tA/'1,. 

Total Well Depth: 

Before ')), 3"' After J.) L( I 
Reason not developed: NA 
Additional Notations: )cvt, ~&,cJ v·,c( ! 

\,,11rnw: ( Oll\'c'.1~1011 l·nclOI (V( I·) 

illx(d·~.1 .. 1)\rr) ~.ll 

I~ inlfoo1 

,! · di:1m<'tcr!in.) 

TJ: ~ J.1-1 It, 

.'..I J 111 .\.·gal 

-·- 2-~ X 

Well d1a. 

, .. 
6" 

10" 

12" 

Client: £✓,\J JG· J/L 

Date Developed: /V .. 2) -7~, 

Well Diameter: (circle one)tfi) 3 4 

Depth to Water: 

Before l ?' ,.,If After 11if,(o 

ff Free Product, thickness: Nil 
A.,, 
. 

V{I-

O.l(i 

()J7 

0,()5 

J..17 
4.08 
(, 87 

! ,· 0' '\ 
r, •' 
r .·, "'·/ '1-e> 

L ;.o 

j\J 5 C'. 

I Case Volume Specified Volumes gallons 

Purging Device: :]Zi~Baiier D Electric Submersible 

6 

D Suction Pump D Positive Air Displacement 

Type of Installed Pump ______ _ 
Other equipment used 

Cond. TURBIDITY VOLUME 
TIME TEMP (F) pH (mS ,;;;s} (NTUs) REMOVED: NOTATIONS: 

( C ~- \:, l '8- ro +, ''9-1 (6/;j 7(00 C 1 > . I 

I, lt; Lf &,(:,) '}:'}; I b •0 / 71 00-0 l-( . <:," 

l I I I Gro 1{ ·7.~ t b '3\j ··J1ccC (., C 
< 1 

I t 'l,o GG J, 7,';?; t lol-( 0 71000 C ~ I 

r I 1 > (,(, ~ 1, <..{'1. 1 0s<;:r ~?;-c l l . s· 
I •7 1v 

I J (;C,, J =?-~3') l ·sn I ., ~ (:,) I ( ·} ~· 

i I) t; lo~ '2 l--16 L( r ~ ·s; ~\~ r k . f 
I /l-j a ~ C ·LI -~~,y c ~Yr /,, b )c !Vlf 

Uli. ) l~ .b =l-<")v l ~ '{ l \DC•; 7-<; . :.; 

ii S,o lo~1 '}1o¥ ( (p)) ~o l z:) 0 
< ' 

Did Well Dewater? M If yes, note above. Gallons Actually Evacuated: ·Z">. D C),, { 
I 



MW-1

WELL DEVELOPMENT DAT A SHEET 

Project#: '2-0 r.:!lJlTJ:> --· 
Developer: ,--_ .lr'"1 Date Deve1o ed: l~- ·z )·· ·J.O 

We)] l.D. Well Diameter: (circle one) 3 4 6 
Total Well Depth: Depth to Water: 

.. 
Before S}.t.{ ~ After ; 3 ,L,f ~ Before . o o After / 

Additional Notations: . w4 \,\.cJ l,v,(.(/ -ha r l t-Ai,1 
Volume C'om"erni<111 F<i<1<>r (VCF): 

p2 x (d'f4), irl <DI 
whcrl." 

12 min I rool 
d = diam,'lcr (in.) 
;r ·= J. l~lo 

J.ll , iu .1'g11l 

.o 
1 Case Volume 

Purging Device: 

X 

Welldi,1. VCI' 
l" 0.16 
30 OJ7 
4" 0.1>5 ,.- 1.47 
10· <• 4.08 
12· 11.87 

Specified Volumes 

~Bailer 
□ Suction Pump 

= 

Type of Installed Pump _______ _ 
Other equipment used 

gallons 

□ Electric Submersible 
0 Positive Air Displacement 

Cond. TURBIDITY VOLUME 
TIME TEMP(F) pH (111S or[LS) (NTUs) REMOVED: NOTATIONS: 

115 > ~,-, l 1-,~'i' t·i Yf l (.,, '3,0 

11..Lf.L- (:,f.c 1-1 I.:, 't l 'l. L(~ l) ,_ 0 

l ,z_ L-f C, "
o -i. l, <t-• ~o { i rJ l t 9. () 

Did Well Dewater? A/19 If yes, note above. Gallons Actually Evacuated: 9 .. 'o Cjc;( 
' 



MW-3

MW-1

Client 

Srte Address 

Job Number 

Well ID 

. t I .;· I w ,/ /. 
\( ,_ 

, 

'"·" 

NOTES: 

Well l11spcctccl • 
No Correc\lve 

Actio11 Required 

--~~ 

B! ,\lNE TECH SERVICES INC 

WELLHEAD INSPECTION CHECKLIST 
Page_'_ of _I_ 

Wa:cn !:'ailed Wellbox 
From Compo11e11ts 

Wellbox Cleaned 

Date 1<~ ---------------~ 

Technician _-·""""1._· _.~_· ·=~'---•.
1_v_: _______ _ 

Cap 1 ock 
Replaced Replaced 

Y-
k 
y 

Otcter /:S.ctic,n 

Taken 

(explain 
below) 

--

Well Not 
lnspcct,•d 

(explain 
below1 

RepJ,r Orclor 
Submilled 

0.-1 : ·e1ec:h.corn 



MW-3

MW-1

/ WELL GAUGING DATA 
2() {) -z,:~. 1P- I 

Project# ·2')lQ'271'~ Date/o/-i.,?("LC 
_. 

Client .J:aN, 12. 's,l 

Thickness 
Well Depth to of Volume of Depth to Survey 
Size Time Sheen/ Immiscible Immiscible lmmiscibles Depth to water well bottom Poi

1
1~1t: B 

Well JD (in.) Gauged Odor Liquid (ft.) Liquid (ft.) Removed (ml) (ft.) (ft.) o C 

2 DZ 3\ Ii .1,Cf J 3'. 3Cf ' 

Y\\,..\ --1. 2. tti(, I (~.t/D 36.1/5"' 
,i... Ditf~ ,C.fl-Z :?7. la?_ 

\;/ 

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0555 



MW-3

MW-3

WELL MONITORING D,\TA SHEET 

Project#: 1.0/ OZSfi:>-( Site: IS"Z-0 

Dute: 10 2 7/ 

\\\:II I.D.: \Vdl Dim11et,T 4 6 

'fotal Well Depth (TD): 3'3. 3,t( Depth to Water (DTW): f~- jt{ 

lkpth to Frc',: Product: Thickness or I ree Pro<.luct ( reet): 

Flow Cell Type: 

DTW with 80% Recharge [(1-kight of Water Column x 0.20) + DTW]: 

1'1.r, ,. ,\.lcihrn.l: 

Dispo·::iiclc- l\aikr 
Posit i '> •i ,\:: Displaccinrn I 
l:kctrk{91mcrsiblc 

Flow Ral(•= 4erc◊~ f).l,p7 {>zf.v\ 

'1- 1<,+ 1\ .3 
----·- '' ,·,1. -~ .• 

Wmcrrn 

2" IZc-tiillo pump 

1 ·\:r ";i,m Pump 
Oth.:r ----

Gals. 

Sm1:pli1:_2 :\lcthod: 

0th~,-

Di:,1H>·-,f,"f:.::)811iler 
J·_,,1,11,~Pm1 

Dcdic.ilcd Tubing 

\Y~•.U .... P.!.,.1.!.U\'t<:1_ j\·i ltlJjJ~h~r.... .. ,_._ \~!~)J _l)ja_l!.!~.1~J .. ___ .i\1.!JJt_t f ,U !-'.! 
0.0-l 4" . ,.~ 
0.16 6" I 17 
O .. H Other ,.ldius' • 0.1(,.' 

1 i "·;,• Volume SpcciJicd \,d111nJS C,1lcul;i1:d Volume 

Cond. Turbidity Gals. 
Time T~111p i°F) ;1)-J (mS or (isy (NTUsl I> 0. (mg/L_J URP (mV) !{crnoved 01 ·servatiori, ·------------ - 5J,j(-l-j'I et~udy 

_c/l'ZlD 12s-. 3 7 • ~lL .. Uio~ "/Cf - I 0'-1 '7_ 

f)'f2cf (p 5'. t:( 7, qq \I ti(, /1 - J I I 'I t/te,1)-r 
()q?,'l,_ ~~. 1. 5"\ \ I 3ct 11 - ' I I=> 0 y 

~-•fc•• -----------~ 

- \,..) f,L-¾ e.,r ~ ( ,ft iMf C\mtA'-1 I -nh\ri'l J Q{fv J f /X)';'J,\r, "· ~}le[/ - - I I - \' ,) 
... 

----------, c.. \ l I ,\,.VI i3offle =--
' _; 

I 
Did well dewatcr? Yes No Gallons actually evacuated: b 
S;11npling D:llc tol,?/w Sampling Ti111e: CR'3s-· Depth to Water: r:;, J7 --- """" 

Sample I.D.: Laboratory: 

1\naly1ed for: Se.c. c.ot-- Other: 
-·· . ···-------- . ----- ---------

EB U) (ii applic~1hk·J: 
~I 

Duplil::ik' LO. (ii' c1pplicable) Ii.·_-
------

10; 

Fl3 I.D. (if applicable): Tmi1.• Analyzed for: 

LJ .0. ( i r req'd): J>rc-1,urge: 
mg._, 

l'(l.,t-1rirge: JHg/ 
I. -----·-- -- --·-·· 

0. R.P ( i r req'd): l'rc·-purge: rnV !'mt-purge: mV 

31aine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7551 



WELL MONITORING DATA SHEET 

Project#: "',') Io &"3 To~ t Site: /~ioe,. t«-11,,, ( o( 12c/ 
Sampler: or, Date: 10/ -z, 7/tD 

Wdl 1.D.: VI.W-'1.- Well Diameter: 6) 3 4 6 8 

Total Well Depth (TD): ~'3, l{C;i Depth to Water (DTW): /1 '10 
Depth to Free Product: ~ Thickness of Free Product (feet): --
Rcl"crenccd to: {'v,) Cirnde Flow Cell Type: -
DTW with 80% Recharge [(Height of Water Column x 0.20) + DTW]: t I .tf I 

Flow R11tc-= 

l)isposab(j)ailer 
Positive Air Displacenwnt 
l':let:tric Sub111crsibk 

.. "2._ ___ ((,als) '( 1 
I t 'ase Vnlunw Spccilled Volumes 

Cond. 
Time remp (''Fi pl I (111S 01--1®, 

/00?:, (ol{, '> 7,h'.3 ,1,,l{q 

lc:D~ (pt..(' l/ -,, sq /(o 1-1 

lott.f &;L/, (p ),\g() l\o o3 

W,11ctTa 

2" Redi!1o pump 
Extradion Purnp 

Ot l1cr._~--·.,-- ____________ ·--··· 

Sa111pling /Vldhod: 
l)isposG}l' Bailer 

E:xtractio11 Port 
Dcdicc11cd ·rubing 

Other· 

Wd! 1?i111v_c(c.r _ Mul_tu_iJJ.'-if \Vc!l. J)jtll\)~,tc_r Mult_iplic-1 

Turbidity 
(NTl/s) D.0. (mg/L) 

7/0CIO -
7/0oD -
?/ooo -

I'' ().(J~ 

ll. lh 
OJI 

ORP (mV) 

I I I 

I lb 

I IL{ 

-1" 0 (,5 
(," I -17 
( ltl1,•1 radi11.s' " 0 I (1.1 

Gals. 
Removed Observations 

'L Twb:/ 
<-/ I 
b \J 

Did well dewater? Yes (N<Y Gallons actually evacuated: {o 

Sampling Date: 10/1,7/7,,,J Sampling Time: /0 'l 0 Depth to Water: /tf. 00 

Sample I.D.: Mw✓1... Laboratory: 

Analyzed for: i;u_ c,O( Other: 

EB I.D. (ii'applicable): 
'(f 

Duplicate I.D. (if applicable): l iUlC 

FB 1.D. (if applicable): 
i(J; 

Analyzed for: r,,,,., 

D.O. (ii'req'd): Pre-purge: mg/ 
[. Post-purge: 

O.R.I'. (ii'req'd): Pre-purge: rnV Post-purge: 

l!l[l/ 

I. 

mV 

31aine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-755{ 



MW-1

MW-1

WELL MONITORING DATA SHEET 

Sampler: ~ 

Well I.D.: 3 4 6 8 

Total Well Depth (TD): Depth to Water (DTW): / '-/, ·1. 

Depth to Free Product: - Thickness of Free Product (feet): -

Referenced to: 'VC Grade Flow Cell Type: 

DTW with 80% Recharge [(l-Ieight of Water Column x 0.20) + DTW]: 

l'mgc i\.kthod: 
l)isposab(i}niler 
Positive Air Displa1.-emcnt 
l:lcctric Submersible 

--
Watcrrn 

2" Redillo pump 
Extraction Pump 

Other ____ _ 

Sampling Melhod: 
Dispo~ Bail!!r 

Extraction Port 
Dedicated Tubing 

Other: 
W.~ll.!:li.am~,·r.. .. Multi11litL ..... -W~ll.D.i;u1tltl"'t--M1!lli11~.~-r 

t" 0.O-l 4"' 1Ui5 

;> ll,,1ls.) X ___ ,2_ f <ials. 
2" ~lb &" I -17 
.\" 0 .. '7 Other rnrlius'* O.lb:l 

I Case Volmnc Spccilied Volumes Calculuted Volume 

Cond. Turbidity Gals. 
Time Temp (°F) pH (mS orl!S} (NTUs) D.O. (mg/L) ORP{mV) Removed Observations 

gJt, (oj. t..{ 1.(n} 
,J·C1.3 _ 

17 I, 2.. ~ ll8'r • - I,. Y,/11" -
II o\ ,n:o 7. '<> 7 ,iii r3 - lo 7 \, J 

tll11 7o. r 7-~S- /? .. C(!l lo .-- (pt!/ 1 V 

Did well dewater? Yes ~) Gallons actually evacuated: 'l 
Sampling Date: 10l1,1 l'?AJ Sampling Time: ///c;- Depth to Water: t45 .... ca 
Sample l.D.: Laboratory: 

Analyzed fi.)r: ~ Lc9l Other: 

EB 1.D. (if applicable): ti[; 
Duplicate I.D. (if applicable): Tim~ 

FB I.D. (if applicable): 
(~1,; Analyzed for: f•mc 

D.O. (if rcq'd): Pre-purge: Ill!!,/ 
L Post-purge: 

O.R.P. (if req'd): Pre-purge: mV Post-purge: 

"'l'/1. 

mV 

:Haine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7551 
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MW-1

WELLHEAD INSPECTION CHECKLIST 
Page _J_ of J--

Client -~~~ .... ou.:::\J:..:.•....JJl"'-... '-'SclL==------------ Date 10{'22/2n 

Site Address IS-2:D ~ La,\brne i:J, 
Job Number ~IQ; ., I 'Z,O/Ol.371?- \ Technician 

Well Inspected -
No Corrective 

Well ID Action Required 

Water Bailed Wellbox 
Other Action 

Cap Lock Taken 
From Components 

Replaced Replaced (explain Wellbox Cleaned 
belowl 

Well Not 
Inspected 
(explain 
below\ 

Repair Order 
Submitted 

y 

M.l ... L.-1"} _ X: 
X 

NOTES: 

BlAINE 'JECH SERVICES, INC SANJOSE SACRAMENTO LOS ANGELES SANOIEGO SEATTLo www blainetet::.h com 



TEST EQUIPMENT CALIBRATION LOG 

l~ECT NAME ( $ Zo [:_ ' ' ' \ ' ii 0 /'"' - ROJECT NUMBER-Z,o/C 2 STD, l,"fl,,,? I'- - ,q , ! ' 
[ 

EQUIPMENT EQUIPMENT DATEfTIME STANDARDS EQUIPMENT CALI BRA TED TO: 
NAME NUMBER OF TEST USED READING OR WITHIN 10%: TEMP_ 'c_ INITIALS 

/v! 1,--, 1 t- lfC -t- --C- hJ ? /..,' 1' 1 0( ' / 1c ' 
, , L .i-,/[l' 

,,..u 
{ C, .._y;;. v r..,.A-'r Y:J"U, • «:fr C'0 '-( 4 C( I c;. ( 'T'? 

I i / 
V l c,~ ~ 

\01 l{..?0 ( ~- 0 ~ ~ ")Cj V tJ ,, ' 

r-,t'i(O" 1-- l,i,1.-2 7/"'l, ro/i,1/1,,0 (D4o/, 3:?oo '39'Du / rf.i -;µg 
vf\krcur-t<'-' $, 

{)_ t'l'I Ot ' - p;r 10 /~- O'-f ✓ 

0 \ ~ , 7 -~i) 

~ ;<f f P/5 v '-( '-£, '()i) 



Appendix ( 

Laboratory Analytical Report ZLWK 
Chain-of-Custody Documentation 
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!"#$%#&'()$*+(,-(."/0&1(%2

3'4&5".6*+7&3+"8&9*+7-*.:

;"</"(80&=>&?@ABC

ADD&EF.6&G.*--.0&GH$.-&EFA

5$."&I*--,"(

J-KK&5--

9*+L-%.&M"("N-*

'(%/+#-8&"*-&.6-&*-#H/.#&+K&"("/:#-#&K+*&#",7/-#&*-%-$)-8&O:&.6-&/"O+*".+*:&+(&EBPFQPFB&B?4@Q2&1K&:+H&6")-&

"(:&RH-#.$+(#&%+(%-*($(N&.6$#&*-7+*.0&7/-"#-&K--/&K*--&.+&%+(."%.&,-2

G$(%-*-/:0&

B@&S+)-,O-*&FBFB
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���	��
	���

�������	�����������	���������

������������������

��������������� 

!"#$%#&'()$*+(,-(."/0&1(%2

3'4&5".6*+7&3+"8&9*+7-*.:

;"</"(80&=>&?@ABC

ADD&EF.6&G.*--.0&GH$.-&EFA

5$."&I*--,"(

J-KK&5--

9*+L-%.&M"("N-*

'(%/+#-8&"*-&.6-&*-#H/.#&+K&"("/:#-#&K+*&#",7/-#&*-%-$)-8&O:&.6-&/"O+*".+*:&+(&EBPFQPFB&B?4@Q2&1K&:+H&6")-&

"(:&RH-#.$+(#&%+(%-*($(N&.6$#&*-7+*.0&7/-"#-&K--/&K*--&.+&%+(."%.&,-2

G$(%-*-/:0&

B@&S+)-,O-*&FBFB

SunStar 
Laboratories, Inc. 

PROVrDING QUALITY ANALYTICAL SERVICES NATIONWIDE 
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"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

WG@�L�>XC FGY��G���Z>XC [G��DV CG��>WG@�L��

\]\F̂ _X?\F>�̀ Ta�_>Ia�>W\[TF̀ W

CG��>��A�DE��

'')$ b%(c4$,)($ '��� $(3%43%(�$$�(% $(3%+3%(�(9�,+

'')% b%(c4$,)(% '��� $(3%43%(�$$�%# $(3%+3%(�(9�,+

'')c b%(c4$,)(c '��� $(3%43%(�$$�%$ $(3%+3%(�(9�,+

''), b%(c4$,)(, '��� $(3%43%(�$$�(4 $(3%+3%(�(9�,+

'')# b%(c4$,)(# '��� $(3%43%(�$$�$( $(3%+3%(�(9�,+

'')" b%(c4$,)(" '��� $(3%43%(�$$�$" $(3%+3%(�(9�,+

'�)c b%(c4$,)(9 '��� $(3%43%(�$(�(( $(3%+3%(�(9�,+

'�)" b%(c4$,)$% '��� $(3%43%(�$(�#c $(3%+3%(�(9�,+

'�)$$ b%(c4$,)$4 '��� $(3%43%(�$$�,$ $(3%+3%(�(9�,+


d)$ b%(c4$,)$9 d���� $(3%43%(�(9�c# $(3%+3%(�(9�,+


d)% b%(c4$,)%( d���� $(3%43%(�$(�%( $(3%+3%(�(9�,+


d)c b%(c4$,)%$ d���� $(3%43%(�$$�$# $(3%+3%(�(9�,+

'�)$�%�c�,�75
�5' b� b%(c4$,)%% '��� $(3%43%(�((�(( $(3%+3%(�(9�,+

'�)#�"�4�+�75
�5' b� b%(c4$,)%c '��� $(3%43%(�((�(( $(3%+3%(�(9�,+

'�)9�$(�$$�$%�75
�5' b� b%(c4$,)%, '��� $(3%43%(�((�(( $(3%+3%(�(9�,+

efghijkglmnopkfqnorpspktnpkullqknvvlvkmwkpnxyolpkz{h|}kz{h~}kz{hii}kzzhi}kzzh�}kzzh|}kzzh�}kzzh�}knqvkzzh~kyl�k�oslqm�pk

�l��lpmk�snklxnso�kk��ki�������

znxyolk���pk��i�k���k�npk{���lknqnorpspkp���w�nmlk�l�w�l�rktnvkow�k�l�w�l�rkulow�kxlmtwvkn��lymnuolkosxsmpkos�lorkv�lkmwk

xnm�s�ksqml��l�lq�l�kkznxyolk�npk�lhnqnor�lvk�smtkpsxson�kp���w�nmlk�l�w�l�r�kkgnm�s�ksqml��l�lq�lktnpkullqk�wq�s�xlv�kk�nmnk

spk�lyw�mlvkunplvkwqkynppsq�kuonq�knqvk�ez�kk��kii�����

�����-������������
������

'
�'����-������������� ��! ������� ¡¢��£¤�¢�£����¥¦�¢�§¥¥¡̈�¢¦�¢����§©¥¡���§¤§¡̈ª�«�£¤�§¬¬¦�«§¤¬��­£¢��¢���¬�§£¤�¦®�
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"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

WG@�L�>XC FGY��G���Z>XC [G��DV CG��>WG@�L��

\]\F̂ _X?\F>�̀ Ta�_>Ia�>W\[TF̀ W

CG��>��A�DE��

'')$ b%(c4$,)($ '��� $(3%43%(�$$�(% $(3%+3%(�(9�,+

'')% b%(c4$,)(% '��� $(3%43%(�$$�%# $(3%+3%(�(9�,+

'')c b%(c4$,)(c '��� $(3%43%(�$$�%$ $(3%+3%(�(9�,+

''), b%(c4$,)(, '��� $(3%43%(�$$�(4 $(3%+3%(�(9�,+

'')# b%(c4$,)(# '��� $(3%43%(�$$�$( $(3%+3%(�(9�,+

'')" b%(c4$,)(" '��� $(3%43%(�$$�$" $(3%+3%(�(9�,+

'�)c b%(c4$,)(9 '��� $(3%43%(�$(�(( $(3%+3%(�(9�,+

'�)" b%(c4$,)$% '��� $(3%43%(�$(�#c $(3%+3%(�(9�,+

'�)$$ b%(c4$,)$4 '��� $(3%43%(�$$�,$ $(3%+3%(�(9�,+


d)$ b%(c4$,)$9 d���� $(3%43%(�(9�c# $(3%+3%(�(9�,+


d)% b%(c4$,)%( d���� $(3%43%(�$(�%( $(3%+3%(�(9�,+


d)c b%(c4$,)%$ d���� $(3%43%(�$$�$# $(3%+3%(�(9�,+

'�)$�%�c�,�75
�5' b� b%(c4$,)%% '��� $(3%43%(�((�(( $(3%+3%(�(9�,+

'�)#�"�4�+�75
�5' b� b%(c4$,)%c '��� $(3%43%(�((�(( $(3%+3%(�(9�,+

'�)9�$(�$$�$%�75
�5' b� b%(c4$,)%, '��� $(3%43%(�((�(( $(3%+3%(�(9�,+

efghijkglmnopkfqnorpspktnpkullqknvvlvkmwkpnxyolpkz{h|}kz{h~}kz{hii}kzzhi}kzzh�}kzzh|}kzzh�}kzzh�}knqvkzzh~kyl�k�oslqm�pk

�l��lpmk�snklxnso�kk��ki�������

znxyolk���pk��i�k���k�npk{���lknqnorpspkp���w�nmlk�l�w�l�rktnvkow�k�l�w�l�rkulow�kxlmtwvkn��lymnuolkosxsmpkos�lorkv�lkmwk

xnm�s�ksqml��l�lq�l�kkznxyolk�npk�lhnqnor�lvk�smtkpsxson�kp���w�nmlk�l�w�l�r�kkgnm�s�ksqml��l�lq�lktnpkullqk�wq�s�xlv�kk�nmnk

spk�lyw�mlvkunplvkwqkynppsq�kuonq�knqvk�ez�kk��kii�����
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"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

CWXW?XYZ[\>\]̂ ^_�̀

FGa��G���b>YC�

_BGLb�� ��JcL� FD@D� ]BD�J ^��U��

d%(e4$,)($'')$

[���J

������DBf

\G@�L�>YC�

7%9)7,(�g
505h := $( ��36� ��8�+($#�

����
� ;< $!( ��36� ��8�"($(�

7&����
� <SR %!( ��36� ��8�"($(�

7����� RSQ %!( ��36� ��8�"($(�

7�//�� OSQ $!( ��36� ��8�"($(�

-��1 =O e!( ��36� ��8�"($(�

	��6�� OSP %!( ��36� ��8�"($(�

*���1�
� =< #!( ��36� ��8�"($(�

i��� :< $!( ��36� ��8�"($(�

FGa��G���b>YC�

_BGLb�� ��JcL� FD@D� ]BD�J ^��U��

d%(e4$,)(%'')%

[���J

������DBf

\G@�L�>YC�

7%9)7,(�g
505h =< $( ��36� ��8�+($#�

����
� OQ $!( ��36� ��8�"($(�

7&����
� <SO %!( ��36� ��8�"($(�

7����� PSN %!( ��36� ��8�"($(�

7�//�� <S= $!( ��36� ��8�"($(�

-��1 =R e!( ��36� ��8�"($(�

	��6�� OSQ %!( ��36� ��8�"($(�

*���1�
� :Q #!( ��36� ��8�"($(�

i��� P: $!( ��36� ��8�"($(�

FGa��G���b>YC�

_BGLb�� ��JcL� FD@D� ]BD�J ^��U��

d%(e4$,)(e'')e

[���J

������DBf

\G@�L�>YC�

7%9)7,(�g
505h :Q $( ��36� ��8�+($#�

����
� ;Q $!( ��36� ��8�"($(�

7&����
� <S< %!( ��36� ��8�"($(�
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_:QP<=R[::>aZ�DLb

ZcBZ�G�>FGd��G���D�JK>̂BAS

e�LG�DL�>\�fGBDA>?�@��cB�J>dg>̀Th>]��U��>i:OQj

	X ��8�+%"(�$(3%+3%(� $(3%93%(���36� ($(%+%+$��&2����W��� (!((%#

	X kk kk kk��/)l2���� (!((#(

	X kk kk kk�)l2���� (!((%#

mm m mnopqrstuunpvwxyz{{|}~���wqr�{|�|��z|{|�������

mm m mntpsrs�os�uwxyz{{|}~���w���{|�|��z|{|����~��

mm m mv�p�rssnuopswxyz{{|}~���w�|�z���r�v

�����-������������
������

'
�'����-������������� ��! ���w{��z���w��w����w{��|{�w~����w�|w���w�~�����w~�~�����w��w~��|{�~���w����w���w��~��w|�w

�z��|��w�|�z����pw����w~�~�����~�w{��|{�w�z��w��w{��{|�z���w��w���w����{���p

�����,#����"�

��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[=K:KPKR>?\]T\Ẑ_̀

_:QP<=R[::>aZ�DLb

ZcBZ�G�>FGd��G���D�JK>̂BAS

e�LG�DL�>\�fGBDA>?�@��cB�J>dg>̀Th>]��U��>i:OQj

	X ��8�+%"(�$(3%+3%(� $(3%93%(���36� ($(%+%+$��&2����W��� (!((%#

	X kk kk kk��/)l2���� (!((#(

	X kk kk kk�)l2���� (!((%#

mm m mnopqrstuunpvwxyz{{|}~���wqr�{|�|��z|{|�������

mm m mntpsrs�os�uwxyz{{|}~���w���{|�|��z|{|����~��

mm m mv�p�rssnuopswxyz{{|}~���w�|�z���r�v

�����-������������
������

'
�'����-������������� ��! ���w{��z���w��w����w{��|{�w~����w�|w���w�~�����w~�~�����w��w~��|{�~���w����w���w��~��w|�w

�z��|��w�|�z����pw����w~�~�����~�w{��|{�w�z��w��w{��{|�z���w��w���w����{���p

�����,#����"�



��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[;KOK<K\>?]̂ T]Z_̀a

:̀QP<=R[:P>bZ�DLc

ZdBZ�G�>FGe��G���D�JK>_BAS

Td�f�GeL�>T����L�d@>gh���AG�e�BJ>eh>aTi>\Q=;j

	X ��8�+($#�$(3%93%(� $$3(,3%(���36� ($(%9%($7")7$%�kl05m (!%#

nn n nopqrsptuvtwxyz{{|}~���w~�~�~q�{���z|{|�|�z���

aV��GA�GeL�>T����L�d@>gh���AG�e�BJ>eh>\Q=;j

	X ��8�+($#�$(3%+3%(� $(3�$3%(���36� ($(%+$9$7$�)7%+�kX05m $(

�OO � � �� �?:N[?RQ>b̂ ]�]c $(

nn n nopqrspttvtwxyz{{|}~���w�q��{������

��LG�DL�>]�fGBDA>?�@��dB�J>eh>aTi>̂��U��>\:OQj

	X ��8�+%"(�$(3%+3%(� $(3�(3%(���36� ($(%+%+$��������W��� (!((%#

	X �� �� ��������&�������&��� (!((%#

	X �� �� �������1��&�������&��� (!((%#

	X �� �� ����������� (!((%#

	X �� �� ����������&��� (!((%#

	X �� �� ���)�
�2����W��� (!((%#

	X �� �� �����)�
�2����W��� (!((%#

	X �� �� ������)�
�2����W��� (!((%#

	X �� �� ��7������������&����1� (!((%#

	X �� �� ��7&�������W��� (!((%#

	X �� �� ��7&������&��� (!((%#

	X �� �� ��7&�������� (!((%#

	X �� �� ��7&�������&��� (!((%#

	X �� �� ��%)7&�������
��� (!((%#

	X �� �� ��,)7&�������
��� (!((%#

	X �� �� ��X�������&�������&��� (!((%#

	X �� �� ��$�%)X������)�)�&����/��/��� (!((#(

	X �� �� ��$�%)X��������&����k�X�m (!((%#

	X �� �� ��X���������&��� (!((%#

	X �� �� ��$�%)X��&�������W��� (!((%#

	X �� �� ��$��)X��&�������W��� (!((%#

	X �� �� ��$�,)X��&�������W��� (!((%#

	X �� �� ��X��&����1���
������&��� (!((%#

	X �� �� ��$�$)X��&������&��� (!((%#

�����-������������
������

'
�'����-������������� ��! ���w{��z���w��w����w{��|{�w~����w�|w���w�~�����w~�~�����w��w~��|{�~���w����w���w��~��w|�w

�z��|��w�|�z����vw����w~�~�����~�w{��|{�w�z��w��w{��{|�z���w��w���w����{���v

�����,"����"�

��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[;KOK<K\>?]̂ T]Z_̀a

:̀QP<=R[:P>bZ�DLc

ZdBZ�G�>FGe��G���D�JK>_BAS

Td�f�GeL�>T����L�d@>gh���AG�e�BJ>eh>aTi>\Q=;j

	X ��8�+($#�$(3%93%(� $$3(,3%(���36� ($(%9%($7")7$%�kl05m (!%#

nn n nopqrsptuvtwxyz{{|}~���w~�~�~q�{���z|{|�|�z���

aV��GA�GeL�>T����L�d@>gh���AG�e�BJ>eh>\Q=;j

	X ��8�+($#�$(3%+3%(� $(3�$3%(���36� ($(%+$9$7$�)7%+�kX05m $(

�OO � � �� �?:N[?RQ>b̂ ]�]c $(

nn n nopqrspttvtwxyz{{|}~���w�q��{������

��LG�DL�>]�fGBDA>?�@��dB�J>eh>aTi>̂��U��>\:OQj

	X ��8�+%"(�$(3%+3%(� $(3�(3%(���36� ($(%+%+$��������W��� (!((%#

	X �� �� ��������&�������&��� (!((%#

	X �� �� �������1��&�������&��� (!((%#

	X �� �� ����������� (!((%#

	X �� �� ����������&��� (!((%#

	X �� �� ���)�
�2����W��� (!((%#

	X �� �� �����)�
�2����W��� (!((%#

	X �� �� ������)�
�2����W��� (!((%#

	X �� �� ��7������������&����1� (!((%#

	X �� �� ��7&�������W��� (!((%#

	X �� �� ��7&������&��� (!((%#

	X �� �� ��7&�������� (!((%#

	X �� �� ��7&�������&��� (!((%#

	X �� �� ��%)7&�������
��� (!((%#

	X �� �� ��,)7&�������
��� (!((%#

	X �� �� ��X�������&�������&��� (!((%#

	X �� �� ��$�%)X������)�)�&����/��/��� (!((#(

	X �� �� ��$�%)X��������&����k�X�m (!((%#

	X �� �� ��X���������&��� (!((%#

	X �� �� ��$�%)X��&�������W��� (!((%#

	X �� �� ��$��)X��&�������W��� (!((%#

	X �� �� ��$�,)X��&�������W��� (!((%#

	X �� �� ��X��&����1���
������&��� (!((%#

	X �� �� ��$�$)X��&������&��� (!((%#

�����-������������
������

'
�'����-������������� ��! ���w{��z���w��w����w{��|{�w~����w�|w���w�~�����w~�~�����w��w~��|{�~���w����w���w��~��w|�w

�z��|��w�|�z����vw����w~�~�����~�w{��|{�w�z��w��w{��{|�z���w��w���w����{���v

�����,"����"�



��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[;KOK<K\>?]̂ T]Z_̀a

:̀QP<=R[:P>bZ�DLc

ZdBZ�G�>FGe��G���D�JK>_BAS

f�LG�DL�>]�gGBDA>?�@��dB�J>eh>aTi>̂��U��>\:OQj

	X ��8�+%"(�$(3%+3%(� $(3k(3%(���36� ($(%+%+$$�%)X��&������&��� (!((%#

	X ll ll ll$�$)X��&������&��� (!((%#

	X ll ll ll���)$�%)X��&������&��� (!((%#

	X ll ll ll�����)$�%)X��&������&��� (!((%#

	X ll ll ll$�%)X��&����/��/��� (!((%#

	X ll ll ll$�k)X��&����/��/��� (!((%#

	X ll ll ll%�%)X��&����/��/��� (!((%#

	X ll ll ll$�$)X��&����/��/��� (!((%#

	X ll ll ll���)$�k)X��&����/��/��� (!((%#

	X ll ll ll�����)$�k)X��&����/��/��� (!((%#

	X ll ll llm�n��&�����
��1���� (!((%#

	X ll ll ll ��/��/2����W��� (!((%#

	X ll ll ll/) ��/��/2����
��� (!((%#

	X ll ll ll
��&2������&����1� (!($(

	X ll ll ll	�/&�&����� (!((%#

	X ll ll ll�)���/2����W��� (!((%#

	X ll ll ll'�2���� (!((%#

	X ll ll ll$�$�%�%)o�����&������&��� (!((%#

	X ll ll ll$�$�$�%)o�����&������&��� (!((%#

	X ll ll llo�����&������&��� (!((%#

	X ll ll ll$�%�k)o���&�������W��� (!((%#

	X ll ll ll$�%�,)o���&�������W��� (!((%#

	X ll ll ll$�$�%)o���&������&��� (!((%#

	X ll ll ll$�$�$)o���&������&��� (!((%#

	X ll ll llo���&������&��� (!((%#

	X ll ll llo���&����p�
������&��� (!((%#

	X ll ll ll$�%�k)o���&����/��/��� (!((%#

	X ll ll ll$�k�#)o�����&2����W��� (!((%#

	X ll ll ll$�%�,)o�����&2����W��� (!((%#

	X ll ll ll*��2���&����1� (!((%#

	X ll ll ll���W��� (!((%#

	X ll ll llo��
��� (!((%#

q�pp�-������������
������

'
�'����-������������� ��! rstuvtwxyzwu{|uzs{wuvt}~vzu�}}y�uz~uzstuw��}ytwu�|�y��t�u{|u���~v��|�tu�{zsuzstu�s�{|u~�u

�xwz~��u�~�x�t|z�urs{wu�|�y�z{��yuvt}~vzu�xwzu�tuvt}v~�x�t�u{|u{zwut|z{vtz��

�����,4��p�"k

��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[;KOK<K\>?]̂ T]Z_̀a

:̀QP<=R[:P>bZ�DLc

ZdBZ�G�>FGe��G���D�JK>_BAS

f�LG�DL�>]�gGBDA>?�@��dB�J>eh>aTi>̂��U��>\:OQj

	X ��8�+%"(�$(3%+3%(� $(3k(3%(���36� ($(%+%+$$�%)X��&������&��� (!((%#

	X ll ll ll$�$)X��&������&��� (!((%#

	X ll ll ll���)$�%)X��&������&��� (!((%#

	X ll ll ll�����)$�%)X��&������&��� (!((%#

	X ll ll ll$�%)X��&����/��/��� (!((%#

	X ll ll ll$�k)X��&����/��/��� (!((%#

	X ll ll ll%�%)X��&����/��/��� (!((%#

	X ll ll ll$�$)X��&����/��/��� (!((%#

	X ll ll ll���)$�k)X��&����/��/��� (!((%#

	X ll ll ll�����)$�k)X��&����/��/��� (!((%#

	X ll ll llm�n��&�����
��1���� (!((%#

	X ll ll ll ��/��/2����W��� (!((%#

	X ll ll ll/) ��/��/2����
��� (!((%#

	X ll ll ll
��&2������&����1� (!($(

	X ll ll ll	�/&�&����� (!((%#

	X ll ll ll�)���/2����W��� (!((%#

	X ll ll ll'�2���� (!((%#

	X ll ll ll$�$�%�%)o�����&������&��� (!((%#

	X ll ll ll$�$�$�%)o�����&������&��� (!((%#

	X ll ll llo�����&������&��� (!((%#

	X ll ll ll$�%�k)o���&�������W��� (!((%#

	X ll ll ll$�%�,)o���&�������W��� (!((%#

	X ll ll ll$�$�%)o���&������&��� (!((%#

	X ll ll ll$�$�$)o���&������&��� (!((%#

	X ll ll llo���&������&��� (!((%#

	X ll ll llo���&����p�
������&��� (!((%#

	X ll ll ll$�%�k)o���&����/��/��� (!((%#

	X ll ll ll$�k�#)o�����&2����W��� (!((%#

	X ll ll ll$�%�,)o�����&2����W��� (!((%#

	X ll ll ll*��2���&����1� (!((%#

	X ll ll ll���W��� (!((%#

	X ll ll llo��
��� (!((%#

q�pp�-������������
������

'
�'����-������������� ��! rstuvtwxyzwu{|uzs{wuvt}~vzu�}}y�uz~uzstuw��}ytwu�|�y��t�u{|u���~v��|�tu�{zsuzstu�s�{|u~�u

�xwz~��u�~�x�t|z�urs{wu�|�y�z{��yuvt}~vzu�xwzu�tuvt}v~�x�t�u{|u{zwut|z{vtz��

�����,4��p�"k



��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[;KOK<K\>?]̂ T]Z_̀a

:̀QP<=R[:P>bZ�DLc

ZdBZ�G�>FGe��G���D�JK>_BAS

f�LG�DL�>]�gGBDA>?�@��dB�J>eh>aTi>̂��U��>\:OQj

	X ��8�+%"(�$(3%+3%(� $(3k(3%(���36� ($(%+%+$��&2����W��� (!((%#

	X ll ll ll��/)m2���� (!((#(

	X ll ll ll�)m2���� (!((%#

nn n nopqrstuvvwqrxyz{||}~����xrs�|}�}��{}|}�������

nn n nouqtst�pt��xyz{||}~����x���|}�}��{}|}�������

nn n nw�q�sttovpqoxyz{||}~����x�}�{���s�w

�����-������������
������

'
�'����-������������� ��! ���x|��{���x��x����x|��}|�x�����x�}x���x�������x��������x��x���}|�����x����x���x�����x}�x

�{��}��x�}�{����qx����x����������x|��}|�x�{��x��x|��|}�{���x��x���x����|���q

�����,+����"k

��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[;KOK<K\>?]̂ T]Z_̀a

:̀QP<=R[:P>bZ�DLc

ZdBZ�G�>FGe��G���D�JK>_BAS

f�LG�DL�>]�gGBDA>?�@��dB�J>eh>aTi>̂��U��>\:OQj

	X ��8�+%"(�$(3%+3%(� $(3k(3%(���36� ($(%+%+$��&2����W��� (!((%#

	X ll ll ll��/)m2���� (!((#(

	X ll ll ll�)m2���� (!((%#

nn n nopqrstuvvwqrxyz{||}~����xrs�|}�}��{}|}�������

nn n nouqtst�pt��xyz{||}~����x���|}�}��{}|}�������

nn n nw�q�sttovpqoxyz{||}~����x�}�{���s�w

�����-������������
������

'
�'����-������������� ��! ���x|��{���x��x����x|��}|�x�����x�}x���x�������x��������x��x���}|�����x����x���x�����x}�x

�{��}��x�}�{����qx����x����������x|��}|�x�{��x��x|��|}�{���x��x���x����|���q

�����,+����"k



��������

��������	
�����

��������
�������

���������

���������������������� ��!

"##�$%�&�'�������'
����$%" %()�	*)#+$,

-����.������

-��&��/�0��1����/���2

$$3(,3%(�$4�%(5�6���1�78��9,"(4

:;<=:>?�@@��A�B���>C�DE�

FGH�>I���J�K>?GLDM��BDG>N:OPQ

NRNS:N<S;Q:Q>TU�B�

NRNS:N<S;Q:<>IGV

0��
��8���2�� -���� ����&

0�/������

���/���1 8���2W�1 
��&�1 	�����X��
����Y����

ZT[NK=QK==K=:>?\]T\Ẑ_̀
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F?c>C\�>gQ=Q:_=NàcC=i ���/���1��$(3%+3%(��8���2j�1��$(3k(3%(�

7$k)7%+�lY05m ��36�#(( $( #(# %(4#)$%#9+!9 ,!k9

o pqp rstpusvwxxyz{|}~��t�}x��}��� ���spqp

G̀�AU>Q=Q:_:Q>a>ZTe>P;=Q?>f?
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F?c>gQ=Q:_:Qàc=i ���/���1��$(3%+3%(��8���2j�1��$(3%93%(�

7$k)7%+�lY05m 
�3�$4k(( #( %(((( 4#)$%#+"!"

o �qqq rstpusvwxxyz{|}~��t�}x��}��� �u�puu�q
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i;.:~,;~~,~~,~~~!~~:,!,~w:: 
25712 Commercentre Drive. Lake Forest, CA 92630 
949-297-5020 

Chain of Custody Record 

Client: fu6ic,5 7(\.V: {l)(lp'.\£.A~J 

Address:~55~S]5~ ,u} aa~lwd,cA 9t,D1 

Date: /O/ 1,,7 / Zo Page: / Of 2-
Project Nani;~ , itzl::hlitA12w-~ fQJ-{)f cf y . _ 

Phone: /0 - - Oqq Fax: --------- Collector: LI b,rii,;;.;;..;: Client Project #: 20:W \/ ':)f3/£!-
Batch#: \2..c3+l l{ EDF#: Project Manager: _ ____________ ____ _____ _ 

-,_ 
Q 

p -~ ~ 

·---- ----

>, -~ ~ Q) 
c ~ U~.!!? ~ 
0 = 5 N $ ~ 

• >- ID _.. .0 N Q) · -

~ ,l'\ x sliii.E!~ ~ o u O o~u---=cn c 
- >-x x"'~~t-z 8 
~ <::)xW UJ<ll .-';;:O' ._ 
£ ;>Of- 1-~~wg~ o 
~ + 00 00 z ~ ~ ~ - ~ 
0 Date Sample Container O O O O ~ U) U1 U1 ° 0 ro .o (0(.0(0,._N~,-.,-,- N Q 
23 Sample ID Sampled Time Type Type ~ ~ ~ ~ g g g g g g Comments/Preservative 1-

0 / <;<r-l IDIZ1r11> I lri1- <;ri .- ·-:,nr IX I.XX 
01. ~< - L ,1, 1.-1 7/J 11z.&; <i"i :-ra, IX !XX \ 
o".l 5c; ~ In -V 'ID , \ 2. I <.,:, r .1a.r IX X :'x I 
v '+ 4>~ -'+-- ln' 1,,: 1 

'JI) i I e, 1 .::;-Ii ; ,-so.r lX IX ~ 
05 -<-c;; - ~ In 17_"1 '7.1) I II O "5s r -;'}OJ IX IX X I 
ol 5S-l_ in 1.,-,J-,u 1111,,,, .~ . Tor IX lXX 
o7 <;(). i /,-, "~ 2,0 Jl'\t'.l :J,~ ,<;F'l i .Tnr- \ \ ' j 

O'i .5P- '2- //J>:2.,-, ?iJ .c::.~ ~. 11~, \ V \/ 
CJ 'f ~:.., -J, V"I 2---"1 ?n IODO 5oi -\"'nr- ) I\ X 
IU :<;) U--- /1.-, 2. l'2.C. I OO~ <;·c,r :"1/t..- 1 I I \ I 
ii --5 7 ,::;- ,,.., 2.1 2£J l D 2-4- -~O i --U. r- \ 1 \ \ 
n.. ~ Lt A Jo z '7.J) i"" t;--? .<:or -C,r V V \/ 
13 <::. ' _-, /f'I 1~ '7D u~ 3 7 ~, .-r-nr' I\ A }, I 
r4 S }-f'"'J /0 7_-,f:z.n 1~% _<;·o , Tnr 1 1 \ 1 \ I 

·, " I'-. 

L) 

lReyiquishe~ ?)': (signature) Dale / Time Receiv~ ~y: (signature) Date I Time. Total# of containers lJ.!l Notes 

x:Zifi£1fL{'Jf)_,./J A 10/2.1/2-c, 1?;l/L at~ io{-l..,/z) \3q:2.. ChainofCustodysealsC9/NINA Y ~0(b to 
' Rehnquished by: (signatureT Dafe / Time Received by; (signature) . Date I Time Seals intact?C!'.}N/NA OC fu..,- , 

G L s //.) iz..Jlz .. J/,, t cr., 4g f}_J_ ~ /O/l z l ZvZ.() q_ '-ly Received good condition/cold~ i'CbZ'IV,{ol\('(\fJ\.i:./f(jrfWM 
Relinquished by: (signature) Date I Time Received by: (sig_nature) Date/ Time Li kh~e ~I ,l#.v\ 

Turn around time: flr,(1"1\aj ~ '--------------------'-'---- -------------' Sample disposal Instructions: Disposal @ $2,00 each __ Return to client Pickup -~ 

coc 1 ~ 20 14 



i;,:~~;~:,!~~~.~=~:,~2.~: 
25712 CommE1rcentre Drive, Lake Forest, CA 92630 
949-297-5020 
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Project Manager: L, fa.~ 

Date: I D/2-1/w Page: Z.. Ot _Z-_ _ 
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\ \.. ' " ' \ '\ '\ '"\ ' ' ' .. I' 

~ 
-.. 

~

r quish~d~-£: (signature) Date I Time Receive!~ y: (signature) Date/ Time Total # of containers ·1--1,.. Notes 
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1 of I 

hnps:l/outlook.ollice.corn/maillinbox/id/AAQkADAxOThlMGY. .. 

FW: Samples for Lathrop 

Jeff Lee <jefflee@sunstarlabs.com> 
Wed 10/28/2020 1:06 PM 

To: Dan Marteski <dan@sunstarlabs.com>; Dave/ Paul Berner <berner@sunstarlabs.com>; Brian Charon 
< bcharon@sunsta-rlabs.com > 

Hf team, 

Please help add metals to these samples requested by Lita below. 

-----Original Message----­

From: Lita Freeman 
Sent: Wednesday, October 28, 2020 1:03 PM 
To: Bill Hannell <bill@sunstarlabs.com>; Jeff Lee <jefflee@sunstarlabs.com> 
Subject: Samples for Lathrop 

Hi 

I need the six discrete samples, sample SP-3, sample SP-6; and sample SP-11 analyzed for CAM 17 
metals. 

Thank you 
Lita 

Sent from my iPhone 

I 0 12R/'.10" CI I ·07 PM 



Re~.02 Date07119 
Receiving Fonn 00 I 

SAMPLE RECEIVING REVIEW SHEET 

Batch/Work Order #: 

Client Name: 

Delivered by: 

If Courier, Receiwd b) ; 

Lab Received b) : 

D Client D SunStar Courier G:rc;LS O FedEx D Other 

Oare Time Courier 
Recei\·ed: 
Date Time Lab 
Recei\ed: 

Total number of coolers recei\'ed: Thermometer ID: SC--1 Calibration due: 8/J 7/21 

Temperature: Cooler # l S . )' °C - !- the CF (-0.2°C) - S.t 
Temperature: Cooler #2 °C - /- the CF (-0.2°C J = 

Temperature: Cooler#3 "C - i - the Cf (-0.2°C l = 

Temperature criteria = S 6°C Within criteria'? 
(oo frozen containers) 

lfNO: 

Samples received on ice? OYes 

If on ice, samples received same da~ O Yes ➔ Acceptable 
collected? 

Custody seals intact on cooler/sample 

Sample containers intact 

Sa:nple labels match Chain of Custody IDs 

Total number of containers received match COC 

Proper containers received for anal) ses requested on CO( 

Proper preservative indicated on COC/containers for anal)ses requested 

Complete shipment received in good condition with correct temperatures. 
containers, labels, , olumes preservatiyes and within mt::thod specified 
holding times 

"C corrected temperature 

=c ..:.irre..:1ed temperature 

~c corrected wmperature 

~es 0No 

0No ➔ 
Complete Non-Conformance Sheet 
0No ➔ 
Complete Non-Conformance Sheet 

!]\'es O1-,;o* O"t\lA 

filYes ONo* 

[3)-·es O No• 

w'Yes Or--:o• 

GYes 0}.;o* 

@Yes 0No* Or-;;A 

B Yes O :\o* 

• Complete Non-Conformance Recei\ ing Sheet it checked Cooler Sample Re vie\, - Initials and date: f 8 ! {) /-;. '$ /µ l 1,,' 

Comments: 

Pagel of _J_ 
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1. Introduction 
This study addresses the potential transportation impacts associated with the proposed Scannell Industrial 
Development project located in the City of Lathrop. Intersection operations, site access, and consistency 
with relevant policies are analyzed. This report documents the methodologies, inputs, and results of the 
analysis. 

1.1 Project Site Description 
The proposed project includes the development of three industrial buildings totaling 191,160 square feet 
located in the City of Lathrop. The project is located on the south side of Lathrop Road between McKinley 
Avenue and D Street. Adjacent land uses to the north, south, east, and west are industrial. Figure 1 
displays the location of the proposed project.  

Access is proposed via one right in/right out driveway on Lathrop Road and one driveway on D Street. 
Figure 2 displays the project site plan and proposed access. 

1.2 Study Description 
The study area is based on the proposed project’s location, site access, and expected trip generation, 
distribution, and assignment. Traffic operations are analyzed at the following intersections: 

1) Lathrop Road/I-5 Southbound Ramps 
2) Lathrop Road/I-5 Northbound Ramps 
3) Lathrop Road/D Street 
4) Lathrop Road/SR 99 Southbound Ramps 
5) Lathrop Road/SR 99 Northbound Ramps 
6) Lathrop Road/Project Driveway (future intersection) 

The study intersections are evaluated for the following four scenarios:  

• Existing Conditions – Analyzes operations as they exist today.  
 

• Existing Plus Project Conditions – Analyzes existing operations with the addition of trips 
generated from the proposed project.  
 

• Cumulative No Project Conditions - Analyzes cumulative year volumes based on the City of 
Lathrop Travel Demand Forecasting (TDF) Model, assuming the project is developed with a retail 
type development permitted under the current Service Commercial General Plan designation.  
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• Cumulative Plus Project Conditions – Analyzes cumulative year volumes, assuming the project 
is developed with the proposed industrial project, rather than a retail type development analyzed 
under Cumulative No Project Conditions. 
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2. Applicable Standards and Analysis 
Methodology 
This chapter describes applicable standards and methodology used to analyze the study intersections 
described above. 

2.1 Applicable Policies and Standards 
Intersection Operations 

The study intersections are analyzed using procedures and methodologies contained in the Highway 
Capacity Manual – 6th Edition (Transportation Research Board, 2016). These methodologies are applied 
using Synchro 10 software which considers traffic volumes, lane configurations, signal timings, signal 
coordination, and other pertinent parameters of intersection operations. Individual peak hour volumes, 
peak hour factors, and heavy vehicle percentages are used for the study intersections.  

Level of Service Definition 

The study intersections are analyzed using the concept of Level of Service (LOS). LOS is a qualitative 
measure of traffic operating conditions whereby a letter grade, from A (the best) to F (the worst), is 
assigned. These grades represent the perspective of drivers and are an indication of the comfort and 
convenience associated with driving. In general, LOS A represents free-flow conditions with no 
congestion, and LOS F represents severe congestion and delay under stop-and-go conditions. For 
signalized intersections and all way stop control intersections, LOS is based on the average delay 
experienced by all vehicles passing through the intersection. For side-street stop controlled intersections, 
LOS is based on the average delay experienced by all vehicles passing through the intersection and delay 
experienced by vehicles making the worst-case movement at the intersection. Table 1 displays the delay 
range associated with each LOS category for signalized and unsignalized intersections. 
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Table 1: Intersection Level of Service (LOS) Criteria 

LOS Description (for Signalized Intersections) 

Average Delay 
(Seconds/Vehicle) 

at Signalized 
Intersections 

Average Delay 
(Seconds/Vehicle) 

at Unsignalized 
Intersections 

A 
Operations with very low delay occurring with favorable traffic 
signal progression and/or short cycle lengths. 

< 10.0 < 10.0 

B 
Operations with low delay occurring with good progression 
and/or short cycle lengths. 

> 10.0 to 20.0 > 10.0 to 15.0 

C 
Operations with average delays resulting from fair progression 
and/or longer cycle lengths. Individual cycle failures begin to 
appear. 

> 20.0 to 35.0 > 15.0 to 25.0 

D 
Operations with longer delays due to a combination of 
unfavorable progression, long cycle lengths, or high V/C ratios. 
Many vehicles stop and individual cycle failures are noticeable. 

> 35.0 to 55.0 > 25.0 to 35.0 

E 

Operations with high delay values indicating poor progression, 
and long cycle lengths. Individual cycle failures are frequent 
occurrences. This is considered to be the limit of acceptable 
delay. 

> 55.0 to 80.0 > 35.0 to 50.0 

F 
Operations with delays unacceptable to most drivers occurring 
due to over-saturation, poor progression, or very long cycle 
lengths. 

> 80.0 > 50.0 

Note: LOS = level of service; V/C ratio = volume-to-capacity ratio 
Source: Transportation Research Board, 2016 

Intersection Operations Standards 

While level of service (LOS) may no longer be used to identify significant transportation impacts in CEQA 
documents for land use projects, this analysis includes a LOS analysis to determine if the proposed project 
would result in unacceptable intersection operations at the study intersections. Based on policies identified 
in the City of Lathrop General Plan and the Transportation Concept Reports for I-5 and SR 99, LOS D or 
better is considered acceptable at the SR 99 NB and SB Ramps/Lathrop Road intersections and the I-5 NB 
and SB Ramps/Lathrop Road intersections, and LOS C or better is considered acceptable at the Lathrop 
Road/D Street and Lathrop Road/Project Driveway intersections.  

Data Collection 

Weekday AM and PM peak period traffic count data collected in April 2018 for the City of Lathrop 2018 
Traffic Monitoring Program was used to develop AM and PM peak hour intersection turning movement 
counts at the I-5 NB and SB Ramps/Lathrop Road study intersections. Weekday AM and PM peak period 
traffic count data collected in June 2021 was used to develop AM and PM peak hour intersection turning 
movements for the SR 99 NB and SB Ramps/Lathrop Road intersections and the Lathrop Road/D Street 



 

 

intersection. Figure 3 displays the existing intersection turning movement counts at the study 
intersections.  
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Travel Demand Forecasting 

The City of Lathrop Travel Demand Model (TDM), which is a modified version of the San Joaquin Council 
of Governments TDM, was used to develop cumulative year forecasts for the study intersections. 

The City of Lathrop Base Year (2020) TDM was recently updated for the River Islands project. Minor 
modifications were more recently made based on on-going work Fehr & Peers is completing for the City 
of Manteca General Plan Update. The City of Lathrop Cumulative Year TDM was recently updated for the 
River Islands project and City of Manteca General Plan Update and incorporates cumulative year land use 
assumptions for the City of Manteca, City of Lathrop, City of Ripon and surrounding unincorporated areas 
of San Joaquin County. The TDF model was used to develop Cumulative No Project (assuming a retail type 
development consistent with the existing Service Commercial General Plan land use designation) 
intersection turning movement forecasts. The retail development was then removed from the TDF and 
project trips were added to develop Cumulative Plus Project forecasts.  

The traffic forecasting adjustment procedure known as the “difference method” was used to develop 
Cumulative Year AM and PM peak hour traffic forecasts. For a given intersection, this forecasting 
procedure is calculated as follows for every movement at the study intersection:  

 
Cumulative Year Forecast = Existing Volume + (Cumulative Year TDF Model – Base Year TDF 

Model) 
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3. Existing and Existing Plus Project 
Conditions 
This chapter presents the intersection operations analysis under existing conditions and existing plus 
project conditions. 

3.1 Existing Conditions 
Existing Intersection Operations 

Table 2 displays the existing AM and PM peak hour operations at the study intersections. Technical 
calculations are displayed in Appendix A. 

Table 2: Intersection Operations – Existing Conditions 

Intersection Control Type Peak Hour Delay1 LOS  

1. I-5 SB Ramps/Lathrop Rd Signal 
AM 
PM 

18 
17 

B 
B 

2. I-5 NB Ramps/Lathrop Rd Signal 
AM 
PM 

16 
19 

B 
B 

3. Lathrop Road/D St SSSC 
AM 
PM 

1 (15) 
1 (17) 

A (B) 
A (C) 

4. SR 99 SB Ramps/Lathrop Rd Signal 
AM 
PM 

15 
18 

B 
B 

5. SR 99 NB Ramps/Lathrop Rd Signal 
AM 
PM 

12 
12 

B 
B 

Notes:  
SSSC = Side-Street Stop Control; LOS = Level of Service 
1 For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. For side-
street stop controlled intersections, average intersection delay and (worst-case movement) are reported.  
Source: Fehr & Peers, 2021 

As displayed, all intersections operate acceptably during the AM and PM peak hours under existing 
conditions. At Lathrop Road/D Street, motorists making the northbound left turn experience the highest 
delay of approximately 15 seconds during the AM peak hour and 17 seconds during the peak hour.  



 

 

3.2 Project Trip Generation 
Project trips were estimated using trip rates published in the Institute of Transportation Engineers (ITE) 
Trip Generation Manual 10th Edition Supplement (2020). The 10th Edition Supplement provides trip rates for 
multiple industrial land uses. Because a specific tenant has not yet been identified, a blended trip rate 
based on the potential land uses was used to calculated daily, AM and PM peak hour trips. The following 
ITE land use categories are applicable to the proposed project and were used to develop the blended rate.  

• Industrial Park (ITE 130) – An industrial park contains a number of industrial or related facilities 
and is characterized by a mix of manufacturing, service, and warehouse facilities with a wide 
variation in the proportion of each type of use from one location to another.  
 

• Warehousing (ITE 150) – A warehouse is primarily devoted to the storage of materials, but it may 
also include office and maintenance areas.  
 

• High-Cube Transload and Short-Term Storage Warehouse (ITE 154) – A high-cube warehouse is a 
building that typically has at least 200,000 gross square feet of floor area, has a ceiling height of 
24 feet or more, and is used primarily for the storage and/or consolidation of manufactured 
goods prior to their distribution to retail locations or other warehouses. Transload facilities have a 
primary function of consolidation and distribution of pallet loads for manufacturers, wholesalers, 
or retailers. Short-term facilities are high-efficiency distribution facilities used for movement of 
large volumes of freight with only short-term storage of products.  
 

• High-Cube Fulfillment Center Warehouse (ITE 155) – A high-cube fulfillment center is similar to a 
high-cube transload or short-term storage warehouse but is different in that it is typically used for 
a significant storage function and direct distribution of ecommerce product to end users. These 
facilities typically handle smaller packages and quantities than other types of high-cube 
warehouses.  

In addition to total vehicle trips, the 10th Edition Supplement provides heavy vehicle trip rates. Similar to 
the total vehicle trip generation, a blended trip generation rate for heavy vehicles was used. Table 3 
displays the trip generation for the Proposed Project.  
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Table 3: Project Trip Generation 

Land Use 
Quantity 

(ksf) 
Trip Type Daily 

AM Peak PM Peak 

In Out Total In Out Total 

Industrial/Warehouse 
(ITE 130, 150, 154, 155) 

191.2 

Passenger 
Vehicle 

320 27 5 32 10 26 36 

Heavy Vehicle 78 3 3 6 2 2 4 

Total 398 30 8 38 12 28 40 

Notes:  
Trip generation is based on trip rates published in Trip Generation Manuel 10th Edition Supplement (Institute of 
Transportation Engineers, 2020). 
Source: Fehr & Peers, 2021 

3.3 Project Trip Distribution 
Passenger vehicle (employee) trips were distributed throughout the study area based the location of 
proposed access, existing directional patterns and output from the Base Year TDM. City staff has indicated 
all inbound and outbound heavy vehicles (trucks) would be required to access the development via 
McKinley Road to Lathrop Road and no trucks would be permitted on Lathrop Road west of McKinley 
Avenue. Therefore, this analysis assumes no trucks would use Lathrop Road west of McKinley Avenue. 
Review of Streetlight Data Origin-Destination data indicates that a very low percentage of truck trips with 
an origin or destination in Lathrop take SR 99 to Lathrop Road; the majority of trips come directly from I-
5, I-205, and SR 120. Therefore, no truck trips were assigned on Lathrop Road east of the project site.  

Figure 4 displays the distribution of vehicle trips throughout the study area. 

3.4 Existing Plus Project Conditions 
Existing Plus Project Intersection Operations 

As previously noted, access is proposed via one right in/right out driveway on Lathrop Road and one 
driveway on D Street. The D Street driveway would provide access to the Lathrop Road/D Street 
intersection, which is a full access intersection; therefore, it is anticipated that all westbound inbound and 
outbound trips would to use this intersection.  

Project trips were added to the study intersections based on the trip distribution displayed in Figure 4 
and trip assignment described above. Figure 5 displays the intersection turning movements under 
existing plus project conditions.  

Table 4 displays the AM and PM peak hour intersection operations under existing plus project conditions. 
Technical calculations are displayed in Appendix A. 
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Table 4: Intersection Operations – Existing Plus Project Conditions 

Intersection Control 
Type 

Peak 
Hour 

Existing Conditions Existing Plus Project 
Conditions 

Delay1 LOS Delay1 LOS 

1. I-5 SB Ramps/Lathrop Rd Signal 
AM 
PM 

18 
17 

B 
B 

18 
17 

B 
B 

2. I-5 NB Ramps/Lathrop Rd Signal 
AM 
PM 

16 
19 

B 
B 

16 
19 

B 
B 

3. Lathrop Road/D St SSSC 
AM 
PM 

1 (15) 
1 (17) 

A (B)2 

A (C) 
1 (15) 
1 (21) 

A (C)2 

A (C) 

4. SR 99 SB Ramps/Lathrop Rd Signal 
AM 
PM 

15 
18 

B 
B 

15 
18 

B 
B 

5. SR 99 NB Ramps/Lathrop Rd Signal 
AM 
PM 

12 
12 

B 
B 

12 
12 

B 
B 

6. Lathrop Road/Project Driveway  SSSC 
AM 
PM 

N/A N/A 
1 (10) 
1 (11) 

A (A) 
A (B) 

Notes:  
SSSC = Side-Street Stop Control; LOS = Level of Service 
1 For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. 
For side-street stop controlled intersections, average intersection delay and (worst-case movement) are 
reported.  
2 Intersection LOS differs due to rounding. 
Source: Fehr & Peers, 2021 

 

As displayed, all intersections would operate acceptably with the addition of project trips. Intersection 
delay would remain the same at all intersections except for Lathrop Road/D Street. Motorists making a 
northbound left turn would continue to experience the highest delay at this intersection. With the 
addition of project trips, delay for this movement would increase by less than one second during the AM 
peak hour and by approximately 4 seconds during the PM peak hour. 
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4. Cumulative Conditions Analysis 
This chapter analyzes the impacts of the project under cumulative conditions. The analysis reflects long-
term development in the City of Lathrop, Manteca and other nearby jurisdictions using the Cumulative 
Year TDF model previously described. It is noted that under cumulative conditions, a significant amount of 
growth is planned in Lathrop (as the TDM assumes full build out of the City). As a result, forecasted AM 
and PM peak hour volumes are high, particularly near I-5. The City is currently in the process of updating 
the General Plan, which will include an in depth evaluation of land uses and anticipated growth over the 
next 20 years. The TDM will be updated with the General Plan effort and may result in different forecasts 
along study intersections. 

It is also noted, the Sharpe Depot project has not come to fruition and land use plans are unknown at this 
time. Therefore, this analysis does not assume land use growth on the parcel directly north of the project 
site. When a project is proposed on that parcel, additional analysis, particularly for the Lathrop Road/D 
Street intersection, should be completed.  

The City of Lathrop has completed a Project Study Report (PSR) for the Lathrop Road/I-5 interchange. A 
partial cloverleaf is proposed. However, the PSR needs to be updated with Caltrans before completing 
environmental and design documents. Although the project is still in early stages and is not fully funded, 
interchange improvements are identified in the City’s Capital Improvement Plan (PS 06-16) and the City 
has been collecting funds for interchange improvements through the Capital Facilities Fee Program. 
Therefore, based on direction from City staff, the following interchange improvements are included in the 
cumulative year analysis: 

• Lathrop Road/I-5 SB Ramps: 
o Modify the southbound approach to include two left turn lanes and two right turn lanes 
o Modify the eastbound approach to include three through lanes 
o Modify the westbound approach to include two through lanes, one shared through/right 

turn lane, and one right turn lane 
 

• Lathrop Road/I-5 NB Ramps:  
o Modify the northbound approach to include one left turn lane, one shared through/left 

turn lane, and two right turn lanes 
o Modify the eastbound approach to include two left turn lanes and two through lanes 
o Modify the westbound approach to include one through lane, one shared through/right 

turn lane, and one right turn lane 

The following Synchro inputs were used for the cumulative year analysis at the Lathrop Road/I-5 
interchange: 

• Coordinated signal timing 



 

 

• Custom phasing on the I-5 SB off-ramp 
• Optimized signal timings and offsets for each cumulative scenario  

4.1 Cumulative No Project Conditions 
Cumulative No Project Intersection Operations 

The Cumulative Year TDF model was used to develop cumulative year intersection turning movement 
forecasts. This scenario assumes a retail type development consistent with the existing Service 
Commercial General Plan designation and an FAR of 0.30 is constructed on the site. No improvements are 
assumed at the study intersections under this scenario, except for the modifications to the Lathrop 
Road/I-5 interchange previously described. All trips to the project site were assigned to the Lathrop 
Road/D Street intersection as there is no specific project and no proposed driveway locations to consider. 

Figure 6 displays AM and PM peak hour turning movement and lane configurations at the study 
intersections. Table 5 displays the AM and PM peak hour intersection operations. Technical calculations 
are displayed in Appendix A. 

Table 5: Intersection Operations – Cumulative No Project Conditions 

Intersection Control 
Type 

Peak 
Hour 

Existing Conditions 
Cumulative No Project 

Conditions 

Delay1 LOS Delay1 LOS 

1. I-5 SB Ramps/Lathrop Rd2 Signal 
AM 
PM 

18 
17 

B 
B 

47 
69 

D 
E 

2. I-5 NB Ramps/Lathrop Rd Signal 
AM 
PM 

16 
19 

B 
B 

55 
56 

D 
E 

3. Lathrop Road/D St SSSC 
AM 
PM 

1 (15) 
1 (17) 

A (B) 

A (C) 
31 (>1000) 
426 (>1000) 

D (F) 
F (F) 

4. SR 99 SB Ramps/Lathrop Rd Signal 
AM 
PM 

15 
18 

B 
B 

29 
28 

C 
C 

5. SR 99 NB Ramps/Lathrop Rd Signal 
AM 
PM 

12 
12 

B 
B 

29 
35 

C 
D 

Notes:  
SSSC = Side-Street Stop Control; LOS = Level of Service 
Bold indicates unacceptable operations. 
1 For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. 
For side-street stop controlled intersections, average intersection delay and (worst-case movement) are 
reported.  
2 For cumulative no project conditions, intersection level of service and delay is reported using HCM 2000 
methodology, as custom phasing cannot be analyzed using HCM 6th Edition methodology. 
Source: Fehr & Peers, 2021 
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As displayed, the I-5 NB and SB Ramps/Lathrop Road intersections would operate unacceptably at LOS E 
during the PM peak hour and Lathrop Road/D Street would operate unacceptably at LOS F during the AM 
and PM peak hour. 
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4.2 Cumulative Plus Project Conditions 
Cumulative Plus Project Intersection Operations 

Trips associated with the retail development were removed from the study intersections and project trips 
consistent with the trip generation displayed in Table 5 were added. The Cumulative Year TDF model was 
used to determine cumulative plus project trip distribution which is displayed on Figure 7.   

Figure 8 displays the intersection turning movements under cumulative plus project conditions. Table 6 
presents the results of the cumulative plus project intersection operations analysis.  

Table 6: Intersection Operations – Cumulative Plus Project Conditions 

Intersection Control 
Type 

Peak 
Hour 

Cumulative No 
Project Conditions 

Cumulative Plus 
Project Conditions 

Delay1 LOS Delay1 LOS 

1. I-5 SB Ramps/Lathrop Rd2 Signal 
AM 
PM 

47 
69 

D 
E 

40 
48 

D 
D 

2. I-5 NB Ramps/Lathrop Rd Signal 
AM 
PM 

55 
56 

D 
E 

48 
55 

D 
D 

3. Lathrop Road/D St SSSC 
AM 
PM 

31 (>1000) 
426 (>1000) 

D (F) 
F (F) 

3 (359) 
20 (>1000) 

A (F) 
C (F) 

4. SR 99 SB Ramps/Lathrop Rd Signal 
AM 
PM 

29 
28 

C 
C 

29 
28 

C 
C 

5. SR 99 NB Ramps/Lathrop Rd Signal 
AM 
PM 

29 
35 

C 
D 

29 
30 

C 
C 

6. Lathrop Road/Project Driveway SSSC 
AM 
PM 

N/A N/A 
0 (16) 
1 (21) 

A (C) 
A (C) 

Notes:  
SSSC = Side-Street Stop Control; LOS = Level of Service 
1 For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. 
For side-street stop controlled intersections, average intersection delay and (worst-case movement) are 
reported.  
2 Intersection level of service and delay is reported using HCM 2000 methodology, as custom phasing cannot 
be analyzed using HCM 6th Edition methodology. 
Source: Fehr & Peers, 2021 

 

As displayed, most intersections would operate acceptably under cumulative plus project conditions and 
delay at all intersections would decrease or remain the same with the proposed project as the industrial 
development would generate less trips than a retail type development permitted under the existing 
Service Commercial land use designation. 
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However, the Lathrop Road/D Street intersection would continue to operate unacceptably under 
cumulative plus project conditions. Motorists making a northbound left turn would continue to 
experience the highest delay at this intersection. 

Signal Warrant Analysis 

Because the Lathrop Road/D Street intersection would operate unacceptably under both cumulative 
scenarios, we completed an AM and PM peak hour signal warrant analysis, consistent with the 
methodologies in the 2014 CA MUTCD, to evaluate the need for installation of a traffic signal.  

Results of this analysis indicate traffic volumes on the minor street would not satisfy the warrant for 
installation of a traffic signal in the AM peak hour for either the cumulative no project or cumulative plus 
project scenarios or PM peak hour for the cumulative plus project scenario. Volumes would satisfy the 
warrant for installation of a traffic signal in the PM peak hour under the cumulative no project scenario.  

However, a signal is recommended at this intersection due to high delay experienced on the minor 
streets, need for left turning movements into and out of D Street, and heavy trucks associated with the 
existing concrete facility and proposed project. It is recommended that the signal be installed with the 
proposed project or the developer pay a fair-share for future installation of the traffic signal. Table 7 
displays the results of intersection operations under cumulative conditions with installation of a traffic 
signal. 

Table 7: Intersection Operations – Cumulative Conditions with Improvements 

Intersection Control 
Type 

Peak 
Hour 

Cumulative No 
Project  

Conditions 

Cumulative No 
Project with 

Improvements 

Cumulative Plus 
Project Conditions 

Cumulative Plus 
Project with 

Improvements 

Delay1 LOS Delay1 LOS Delay1 LOS Delay1 LOS 

1. Lathrop Road 
/D St 

SSSC / 
Signal2 

AM 
PM 

31 (>1000) 
426 (>1000) 

D (F) 
F (F) 

12 
23 

B 
C 

3 (359) 
20 (>1000) 

A (F) 
C (F) 

9 
9 

A 
A 

Notes:  
SSSC = Side-Street Stop Control; LOS = Level of Service 
1 For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. For side-street 
stop controlled intersections, average intersection delay and (worst-case movement) are reported.  
2 Intersection was analyzed as a signal under the “with improvements” scenarios 
Source: Fehr & Peers, 2021 

 

As displayed, the intersection would operate acceptably with installation of a traffic signal. However, this 
intersection should be re-evaluated when land use information for the Sharpe Depot project are known to 
determine if lane configuration or phasing modifications are necessary. 
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5. Additional Analysis 
This chapter describes the additional analysis completed for the proposed project, including consistency 
with the General Plan and a site access evaluation.  

5.1 General Plan Consistency 
The City of Lathrop General Plan was reviewed to determine if the proposed development project would 
result in any inconsistencies with adopted transportation related policies. The proposed warehouse 
project is permitted under the existing Service Commercial General Plan land use designation. The City of 
Lathrop General Plan (adopted in 1991 and most recently amended in 2004) indicates the following 
improvements on Lathrop Road: 

• Improve Lathrop Road to 4 traffic lanes between I-5 and the Manteca city limits; provide railroad 
separation structures. 

• Construct Class II Bike Lanes 

These improvements have been completed since adopted of the General Plan and the proposed project 
will not result in any inconsistencies with these improvements.  

5.2 Site Access Evaluation 
As described in Chapter 3 and displayed in Figure 2, access is proposed via one right in/right out 
driveway on Lathrop Road and one driveway on D Street. Civil Sheets 7, 8 and 9 (Mackay & Somps, April 
2021) provide truck turning movements for semi-trailers (WB-50), fire trucks, and refuse trucks and 
indicate the project would provide adequate emergency and truck access. However, it is noted that 
because a tenant has not yet been identified, updated plans may be necessary to ensure adequate ingress 
and egress for larger trucks is provided should larger trucks need to access the site.  

As previously noted, Fehr & Peers completed an AM and PM peak hour signal warrant analysis consistent 
with methodologies in the 2014 CA MUTCD for the Lathrop Road/D Street intersection under cumulative 
no project and cumulative plus project conditions. Results of this analysis indicate traffic volumes on the 
minor street would not satisfy the warrant for installation of a traffic signal in the AM peak hour for both 
scenarios or PM peak hour under the cumulative plus project scenario. Volumes would satisfy the warrant 
for installation of a traffic signal in the PM peak hour under the cumulative no project scenario.  

However, a signal is recommended at this intersection due to high delay experienced on the minor 
streets, need for left turning movements into and out of D Street, and heavy trucks associated with the 
existing concrete facility and proposed project. It is recommended that the signal be installed with the 
proposed project or the developer pay a fair-share for future installation of the traffic signal. 

 



 

 

Additionally, Civil Sheet 4 indicates that a portion of the existing sidewalk on D Street would be removed 
to accommodate the proposed driveway. It is unclear how this sidewalk on the southern side of the 
driveway approach would ultimately reconnect to provide adequate pedestrian access. If possible, this 
sidewalk should connect to the sidewalk proposed on-site for ADA access, similar to the connection to the 
sidewalk proposed to the north. This potential connection is displayed via the red dashed line below.  
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Appendix A – Technical Calculations 
 

 



HCM 6th Signalized Intersection Summary Existing AM

1: SB I-5 On Ramp/SB I-5 Off Ramp & W Lathrop Rd Scannell

Synchro 11 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 389 62 342 491 0 0 0 0 252 4 64
Future Volume (veh/h) 0 389 62 342 491 0 0 0 0 252 4 64
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 0 1811 1811 1811
Adj Flow Rate, veh/h 0 418 67 368 528 0 271 4 69
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 6 6 6 6 0 6 6 6
Cap, veh/h 0 805 126 420 915 0 394 6 100
Arrive On Green 0.00 0.19 0.19 0.24 0.50 0.00 0.30 0.30 0.30
Sat Flow, veh/h 0 4474 675 1725 1811 0 1327 20 338
Grp Volume(v), veh/h 0 317 168 368 528 0 344 0 0
Grp Sat Flow(s),veh/h/ln 0 1648 1690 1725 1811 0 1684 0 0
Q Serve(g_s), s 0.0 4.6 4.8 11.0 10.9 0.0 9.7 0.0 0.0
Cycle Q Clear(g_c), s 0.0 4.6 4.8 11.0 10.9 0.0 9.7 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.00 0.79 0.20
Lane Grp Cap(c), veh/h 0 616 316 420 915 0 500 0 0
V/C Ratio(X) 0.00 0.52 0.53 0.88 0.58 0.00 0.69 0.00 0.00
Avail Cap(c_a), veh/h 0 2155 1105 644 1692 0 1573 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 19.6 19.7 19.5 9.3 0.0 16.6 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.6 1.3 5.8 0.5 0.0 3.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.7 1.8 4.3 2.9 0.0 3.5 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 20.2 20.9 25.3 9.8 0.0 20.2 0.0 0.0
LnGrp LOS A C C C A A C A A
Approach Vol, veh/h 485 896 344
Approach Delay, s/veh 20.4 16.1 20.2
Approach LOS C B C
Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 17.0 14.6 21.9 31.6
Change Period (Y+Rc), s 4.0 4.6 6.0 4.6
Max Green Setting (Gmax), s 20.0 35.0 50.0 50.0
Max Q Clear Time (g_c+I1), s 13.0 6.8 11.7 12.9
Green Ext Time (p_c), s 0.1 3.1 4.3 3.0
Intersection Summary
HCM 6th Ctrl Delay 18.2
HCM 6th LOS B

ttf+ "i t ------- 4+ 



HCM 6th Signalized Intersection Summary Existing AM

2: NB I-5 Off Ramp/NB I-5 On Ramp & W Lathrop Rd/Lathrop Rd Scannell

Synchro 11 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 47 594 0 0 706 325 127 4 188 0 0 0
Future Volume (veh/h) 47 594 0 0 706 325 127 4 188 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 51 639 0 0 759 349 137 4 202
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 81 1859 0 0 985 452 188 5 277
Arrive On Green 0.05 0.54 0.00 0.00 0.43 0.43 0.29 0.29 0.29
Sat Flow, veh/h 1725 3532 0 0 2381 1052 642 19 947
Grp Volume(v), veh/h 51 639 0 0 570 538 343 0 0
Grp Sat Flow(s),veh/h/ln1725 1721 0 0 1721 1622 1608 0 0
Q Serve(g_s), s 1.8 6.6 0.0 0.0 17.8 17.9 12.1 0.0 0.0
Cycle Q Clear(g_c), s 1.8 6.6 0.0 0.0 17.8 17.9 12.1 0.0 0.0
Prop In Lane 1.00 0.00 0.00 0.65 0.40 0.59
Lane Grp Cap(c), veh/h 81 1859 0 0 740 697 470 0 0
V/C Ratio(X) 0.63 0.34 0.00 0.00 0.77 0.77 0.73 0.00 0.00
Avail Cap(c_a), veh/h 546 1906 0 0 1362 1283 1273 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 29.6 8.2 0.0 0.0 15.3 15.4 20.1 0.0 0.0
Incr Delay (d2), s/veh 3.0 0.1 0.0 0.0 1.6 1.7 4.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.8 1.8 0.0 0.0 5.8 5.5 4.5 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.6 8.3 0.0 0.0 16.9 17.0 24.7 0.0 0.0
LnGrp LOS C A A A B B C A A
Approach Vol, veh/h 690 1108 343
Approach Delay, s/veh 10.1 17.0 24.7
Approach LOS B B C
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 38.7 7.0 31.8 24.5
Change Period (Y+Rc), s 4.6 4.0 4.6 6.0
Max Green Setting (Gmax), s 35.0 20.0 50.0 50.0
Max Q Clear Time (g_c+I1), s 8.6 3.8 19.9 14.1
Green Ext Time (p_c), s 3.8 0.0 7.3 4.4
Intersection Summary
HCM 6th Ctrl Delay 16.0
HCM 6th LOS B
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HCM 6th TWSC Existing AM

3: D St & Lathrop Rd Scannell

Synchro 11 Report
Page 3

Intersection
Int Delay, s/veh 0.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 354 6 6 431 8 3 0 1 0 0 1
Future Vol, veh/h 10 354 6 6 431 8 3 0 1 0 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 11 389 7 7 474 9 3 0 1 0 0 1
 
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 483 0 0 396 0 0 666 912 198 710 911 242
          Stage 1 - - - - - - 415 415 - 493 493 -
          Stage 2 - - - - - - 251 497 - 217 418 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 1028 - - 1111 - - 331 260 789 308 261 738
          Stage 1 - - - - - - 567 574 - 509 528 -
          Stage 2 - - - - - - 711 526 - 746 572 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1028 - - 1111 - - 326 256 789 304 257 738
Mov Cap-2 Maneuver - - - - - - 326 256 - 304 257 -
          Stage 1 - - - - - - 561 568 - 503 525 -
          Stage 2 - - - - - - 705 523 - 737 566 -
 
Approach EB WB NB SB
HCM Control Delay, s 0.2 0.1 14.5 9.9
HCM LOS B A
 
Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 382 1028 - - 1111 - - 738
HCM Lane V/C Ratio 0.012 0.011 - - 0.006 - - 0.001
HCM Control Delay (s) 14.5 8.5 - - 8.3 - - 9.9
HCM Lane LOS B A - - A - - A
HCM 95th %tile Q(veh) 0 0 - - 0 - - 0



HCM 6th Signalized Intersection Summary Existing AM

4: N Main St/SB SR 99  Ramps & E Lathrop Rd Scannell

Synchro 11 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 591 67 63 419 48 61 0 281 28 209 191
Future Volume (veh/h) 0 591 67 63 419 48 61 0 281 28 209 191
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 635 72 68 451 52 66 0 302 30 225 205
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 1302 448 204 1552 692 0 592 465 59 523 454
Arrive On Green 0.00 0.29 0.29 0.06 0.45 0.45 0.00 0.00 0.17 0.03 0.30 0.30
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1744 1515
Grp Volume(v), veh/h 0 635 72 68 451 52 0 0 302 30 222 208
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1538
Q Serve(g_s), s 0.0 5.9 1.7 1.0 4.2 1.0 0.0 0.0 5.2 0.9 5.2 5.5
Cycle Q Clear(g_c), s 0.0 5.9 1.7 1.0 4.2 1.0 0.0 0.0 5.2 0.9 5.2 5.5
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.98
Lane Grp Cap(c), veh/h 0 1302 448 204 1552 692 0 592 465 59 516 461
V/C Ratio(X) 0.00 0.49 0.16 0.33 0.29 0.08 0.00 0.00 0.65 0.51 0.43 0.45
Avail Cap(c_a), veh/h 0 4442 1530 1001 3431 1530 0 2059 1616 516 1029 920
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 14.7 13.2 22.6 8.7 7.8 0.0 0.0 19.4 23.8 14.1 14.2
Incr Delay (d2), s/veh 0.0 0.4 0.2 1.1 0.1 0.1 0.0 0.0 2.0 7.5 0.8 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.6 0.5 0.4 1.3 0.2 0.0 0.0 1.5 0.4 1.7 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 15.0 13.4 23.6 8.8 7.9 0.0 0.0 21.3 31.3 14.9 15.2
LnGrp LOS A B B C A A A A C C B B
Approach Vol, veh/h 707 571 302 460
Approach Delay, s/veh 14.9 10.5 21.3 16.1
Approach LOS B B C B
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 8.0 20.6 0.0 21.5 28.6 6.4 15.1
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 * 4.7 * 6.5
Max Green Setting (Gmax), s 15.0 * 50 * 15 30.0 50.0 * 15 * 30
Max Q Clear Time (g_c+I1), s 3.0 7.9 0.0 7.5 6.2 2.9 7.2
Green Ext Time (p_c), s 0.1 6.7 0.0 3.5 5.0 0.0 1.5
Intersection Summary
HCM 6th Ctrl Delay 14.9
HCM 6th LOS B
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing AM

5: NB SR 99 Ramps & E Lathrop Rd Scannell

Synchro 11 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 159 409 54 215 315 24
Future Volume (veh/h) 159 409 54 215 315 24
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 171 440 58 231 339 26
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 1125 502 103 1694 691 317
Arrive On Green 0.33 0.33 0.06 0.50 0.21 0.21
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 171 440 58 231 339 26
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 1.3 10.2 1.2 1.4 3.4 0.5
Cycle Q Clear(g_c), s 1.3 10.2 1.2 1.4 3.4 0.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1125 502 103 1694 691 317
V/C Ratio(X) 0.15 0.88 0.56 0.14 0.49 0.08
Avail Cap(c_a), veh/h 2271 1013 683 2271 1766 810
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 11.9 17.2 5.1 13.1 12.0
Incr Delay (d2), s/veh 0.0 2.0 1.8 0.0 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 2.4 0.4 0.2 1.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.9 13.9 18.9 5.1 13.3 12.0
LnGrp LOS A B B A B B
Approach Vol, veh/h 611 289 365
Approach Delay, s/veh 12.5 7.9 13.2
Approach LOS B A B
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s6.3 18.6 24.9 12.7
Change Period (Y+Rc), s 4.0 * 6.2 6.2 4.9
Max Green Setting (Gmax), s15.0 * 25 25.0 20.0
Max Q Clear Time (g_c+I1), s3.2 12.2 3.4 5.4
Green Ext Time (p_c), s 0.0 0.1 0.2 0.2
Intersection Summary
HCM 6th Ctrl Delay 11.6
HCM 6th LOS B
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary Existing PM

1: SB I-5 On Ramp/SB I-5 Off Ramp & W Lathrop Rd Scannell

Synchro 11 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 313 52 222 312 0 0 0 0 329 8 57
Future Volume (veh/h) 0 313 52 222 312 0 0 0 0 329 8 57
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 0 1811 1811 1811
Adj Flow Rate, veh/h 0 329 55 234 328 0 346 8 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 6 6 6 6 0 6 6 6
Cap, veh/h 0 840 136 285 796 0 500 12 87
Arrive On Green 0.00 0.20 0.20 0.17 0.44 0.00 0.35 0.35 0.35
Sat Flow, veh/h 0 4449 696 1725 1811 0 1417 33 246
Grp Volume(v), veh/h 0 251 133 234 328 0 414 0 0
Grp Sat Flow(s),veh/h/ln 0 1648 1686 1725 1811 0 1696 0 0
Q Serve(g_s), s 0.0 3.4 3.5 6.7 6.3 0.0 10.7 0.0 0.0
Cycle Q Clear(g_c), s 0.0 3.4 3.5 6.7 6.3 0.0 10.7 0.0 0.0
Prop In Lane 0.00 0.41 1.00 0.00 0.84 0.14
Lane Grp Cap(c), veh/h 0 646 330 285 796 0 598 0 0
V/C Ratio(X) 0.00 0.39 0.40 0.82 0.41 0.00 0.69 0.00 0.00
Avail Cap(c_a), veh/h 0 2260 1156 676 1242 0 1661 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 17.9 17.9 20.6 9.8 0.0 14.1 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.3 0.7 2.2 0.3 0.0 3.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.2 1.3 2.4 1.8 0.0 3.6 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 18.2 18.6 22.8 10.1 0.0 17.2 0.0 0.0
LnGrp LOS A B B C B A B A A
Approach Vol, veh/h 384 562 414
Approach Delay, s/veh 18.4 15.4 17.2
Approach LOS B B B
Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 12.4 14.6 24.0 27.0
Change Period (Y+Rc), s 4.0 4.6 6.0 4.6
Max Green Setting (Gmax), s 20.0 35.0 50.0 35.0
Max Q Clear Time (g_c+I1), s 8.7 5.5 12.7 8.3
Green Ext Time (p_c), s 0.1 2.4 5.4 1.6
Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B
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HCM 6th Signalized Intersection Summary Existing PM

2: NB I-5 Off Ramp/NB I-5 On Ramp & W Lathrop Rd/Lathrop Rd Scannell

Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 44 598 0 0 473 329 61 7 389 0 0 0
Future Volume (veh/h) 44 598 0 0 473 329 61 7 389 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 46 629 0 0 498 346 64 7 409
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 75 1504 0 0 644 446 83 9 530
Arrive On Green 0.04 0.44 0.00 0.00 0.33 0.33 0.40 0.40 0.40
Sat Flow, veh/h 1725 3532 0 0 2033 1347 208 23 1330
Grp Volume(v), veh/h 46 629 0 0 441 403 480 0 0
Grp Sat Flow(s),veh/h/ln1725 1721 0 0 1721 1569 1561 0 0
Q Serve(g_s), s 1.7 8.1 0.0 0.0 14.9 14.9 17.2 0.0 0.0
Cycle Q Clear(g_c), s 1.7 8.1 0.0 0.0 14.9 14.9 17.2 0.0 0.0
Prop In Lane 1.00 0.00 0.00 0.86 0.13 0.85
Lane Grp Cap(c), veh/h 75 1504 0 0 570 520 622 0 0
V/C Ratio(X) 0.61 0.42 0.00 0.00 0.77 0.78 0.77 0.00 0.00
Avail Cap(c_a), veh/h 535 1868 0 0 934 852 1211 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 30.3 12.5 0.0 0.0 19.4 19.4 16.8 0.0 0.0
Incr Delay (d2), s/veh 3.0 0.2 0.0 0.0 2.1 2.3 4.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 2.5 0.0 0.0 5.3 4.9 5.7 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.3 12.7 0.0 0.0 21.4 21.7 21.2 0.0 0.0
LnGrp LOS C B A A C C C A A
Approach Vol, veh/h 675 844 480
Approach Delay, s/veh 14.1 21.6 21.2
Approach LOS B C C
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 32.8 6.8 26.0 31.7
Change Period (Y+Rc), s 4.6 4.0 4.6 6.0
Max Green Setting (Gmax), s 35.0 20.0 35.0 50.0
Max Q Clear Time (g_c+I1), s 10.1 3.7 16.9 19.2
Green Ext Time (p_c), s 3.7 0.0 4.5 6.5
Intersection Summary
HCM 6th Ctrl Delay 18.9
HCM 6th LOS B
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HCM 6th TWSC Existing PM

3: D St & Lathrop Rd Scannell

Synchro 11 Report
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Intersection
Int Delay, s/veh 0.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 698 1 1 488 0 2 0 3 0 0 0
Future Vol, veh/h 0 698 1 1 488 0 2 0 3 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 0 759 1 1 530 0 2 0 3 0 0 0

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 530 0 0 760 0 0 1027 1292 380 912 1292 265
          Stage 1 - - - - - - 760 760 - 532 532 -
          Stage 2 - - - - - - 267 532 - 380 760 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 986 - - 803 - - 179 153 598 218 153 713
          Stage 1 - - - - - - 349 396 - 482 507 -
          Stage 2 - - - - - - 696 507 - 595 396 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 986 - - 803 - - 179 153 598 217 153 713
Mov Cap-2 Maneuver - - - - - - 179 153 - 217 153 -
          Stage 1 - - - - - - 349 396 - 482 506 -
          Stage 2 - - - - - - 695 506 - 592 396 -

Approach EB WB NB SB
HCM Control Delay, s 0 0 16.9 0
HCM LOS C A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 309 986 - - 803 - - -
HCM Lane V/C Ratio 0.018 - - - 0.001 - - -
HCM Control Delay (s) 16.9 0 - - 9.5 - - 0
HCM Lane LOS C A - - A - - A
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - -



HCM 6th Signalized Intersection Summary Existing PM

4: N Main St/SB SR 99  Ramps & E Lathrop Rd Scannell
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 703 103 83 502 40 125 0 365 84 311 291
Future Volume (veh/h) 0 703 103 83 502 40 125 0 365 84 311 291
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 732 107 86 523 42 130 0 380 88 324 303
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 1361 469 212 1551 692 0 676 531 114 587 523
Arrive On Green 0.00 0.31 0.31 0.06 0.45 0.45 0.00 0.00 0.20 0.07 0.34 0.34
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1721 1535
Grp Volume(v), veh/h 0 732 107 86 523 42 0 0 380 88 324 303
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1535
Q Serve(g_s), s 0.0 8.2 3.1 1.5 5.9 0.9 0.0 0.0 7.9 3.0 9.2 9.7
Cycle Q Clear(g_c), s 0.0 8.2 3.1 1.5 5.9 0.9 0.0 0.0 7.9 3.0 9.2 9.7
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1361 469 212 1551 692 0 676 531 114 587 523
V/C Ratio(X) 0.00 0.54 0.23 0.40 0.34 0.06 0.00 0.00 0.72 0.77 0.55 0.58
Avail Cap(c_a), veh/h 0 3714 1280 837 2869 1280 0 1721 1351 431 861 768
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 17.3 15.5 27.0 10.7 9.3 0.0 0.0 22.5 27.6 16.0 16.2
Incr Delay (d2), s/veh 0.0 0.5 0.3 1.4 0.2 0.1 0.0 0.0 2.3 11.8 1.2 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.4 1.0 0.6 2.0 0.2 0.0 0.0 2.3 1.5 3.2 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 17.8 15.9 28.4 10.8 9.4 0.0 0.0 24.9 39.3 17.2 17.7
LnGrp LOS A B B C B A A A C D B B
Approach Vol, veh/h 839 651 380 715
Approach Delay, s/veh 17.5 13.1 24.9 20.2
Approach LOS B B C C
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 8.7 24.3 0.0 26.9 33.0 8.7 18.3
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 * 4.7 * 6.5
Max Green Setting (Gmax), s 15.0 * 50 * 15 30.0 50.0 * 15 * 30
Max Q Clear Time (g_c+I1), s 3.5 10.2 0.0 11.7 7.9 5.0 9.9
Green Ext Time (p_c), s 0.2 8.1 0.0 5.0 5.9 0.1 1.9
Intersection Summary
HCM 6th Ctrl Delay 18.2
HCM 6th LOS B
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 323 449 56 250 375 43
Future Volume (veh/h) 323 449 56 250 375 43
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 340 473 59 263 395 45
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 1197 534 103 1752 673 309
Arrive On Green 0.35 0.35 0.06 0.51 0.20 0.20
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 340 473 59 263 395 45
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 2.8 11.5 1.3 1.6 4.2 1.0
Cycle Q Clear(g_c), s 2.8 11.5 1.3 1.6 4.2 1.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1197 534 103 1752 673 309
V/C Ratio(X) 0.28 0.89 0.57 0.15 0.59 0.15
Avail Cap(c_a), veh/h 2181 973 656 2181 1697 778
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.2 12.0 17.9 5.0 14.1 12.8
Incr Delay (d2), s/veh 0.0 2.0 1.8 0.0 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 2.7 0.5 0.2 1.3 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.2 14.0 19.7 5.0 14.4 12.9
LnGrp LOS A B B A B B
Approach Vol, veh/h 813 322 440
Approach Delay, s/veh 12.0 7.7 14.3
Approach LOS B A B
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s6.4 19.9 26.3 12.8
Change Period (Y+Rc), s 4.0 * 6.2 6.2 4.9
Max Green Setting (Gmax), s15.0 * 25 25.0 20.0
Max Q Clear Time (g_c+I1), s3.3 13.5 3.6 6.2
Green Ext Time (p_c), s 0.0 0.3 0.3 0.3
Intersection Summary
HCM 6th Ctrl Delay 11.7
HCM 6th LOS B
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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1: SB I-5 On Ramp/SB I-5 Off Ramp & W Lathrop Rd Scannell
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 394 62 343 492 0 0 0 0 255 4 64
Future Volume (veh/h) 0 394 62 343 492 0 0 0 0 255 4 64
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 0 1811 1811 1811
Adj Flow Rate, veh/h 0 415 65 361 518 0 268 4 67
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 6 6 6 6 0 6 6 6
Cap, veh/h 0 819 125 414 914 0 392 6 98
Arrive On Green 0.00 0.19 0.19 0.24 0.50 0.00 0.29 0.29 0.29
Sat Flow, veh/h 0 4489 662 1725 1811 0 1332 20 333
Grp Volume(v), veh/h 0 314 166 361 518 0 339 0 0
Grp Sat Flow(s),veh/h/ln 0 1648 1692 1725 1811 0 1685 0 0
Q Serve(g_s), s 0.0 4.5 4.7 10.6 10.5 0.0 9.4 0.0 0.0
Cycle Q Clear(g_c), s 0.0 4.5 4.7 10.6 10.5 0.0 9.4 0.0 0.0
Prop In Lane 0.00 0.39 1.00 0.00 0.79 0.20
Lane Grp Cap(c), veh/h 0 624 320 414 914 0 496 0 0
V/C Ratio(X) 0.00 0.50 0.52 0.87 0.57 0.00 0.68 0.00 0.00
Avail Cap(c_a), veh/h 0 2185 1121 653 1200 0 1595 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 19.2 19.2 19.3 9.1 0.0 16.5 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.6 1.2 4.9 0.5 0.0 3.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.6 1.8 4.0 2.8 0.0 3.4 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 19.7 20.4 24.2 9.6 0.0 20.0 0.0 0.0
LnGrp LOS A B C C A A C A A
Approach Vol, veh/h 480 879 339
Approach Delay, s/veh 20.0 15.6 20.0
Approach LOS B B C
Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 16.7 14.6 21.5 31.3
Change Period (Y+Rc), s 4.0 4.6 6.0 4.6
Max Green Setting (Gmax), s 20.0 35.0 50.0 35.0
Max Q Clear Time (g_c+I1), s 12.6 6.7 11.4 12.5
Green Ext Time (p_c), s 0.1 3.0 4.3 2.7
Intersection Summary
HCM 6th Ctrl Delay 17.7
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 47 602 0 0 708 325 127 4 190 0 0 0
Future Volume (veh/h) 47 602 0 0 708 325 127 4 190 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 49 634 0 0 745 342 134 4 200
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 81 1816 0 0 948 435 187 6 279
Arrive On Green 0.05 0.53 0.00 0.00 0.41 0.41 0.29 0.29 0.29
Sat Flow, veh/h 1725 3532 0 0 2382 1051 637 19 951
Grp Volume(v), veh/h 49 634 0 0 559 528 338 0 0
Grp Sat Flow(s),veh/h/ln1725 1721 0 0 1721 1622 1608 0 0
Q Serve(g_s), s 1.7 6.3 0.0 0.0 16.7 16.8 11.2 0.0 0.0
Cycle Q Clear(g_c), s 1.7 6.3 0.0 0.0 16.7 16.8 11.2 0.0 0.0
Prop In Lane 1.00 0.00 0.00 0.65 0.40 0.59
Lane Grp Cap(c), veh/h 81 1816 0 0 711 671 472 0 0
V/C Ratio(X) 0.61 0.35 0.00 0.00 0.79 0.79 0.72 0.00 0.00
Avail Cap(c_a), veh/h 582 2031 0 0 1015 957 1356 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 27.7 8.1 0.0 0.0 15.1 15.1 18.7 0.0 0.0
Incr Delay (d2), s/veh 2.7 0.1 0.0 0.0 2.5 2.7 4.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 1.7 0.0 0.0 5.5 5.3 4.0 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.5 8.2 0.0 0.0 17.6 17.8 23.0 0.0 0.0
LnGrp LOS C A A A B B C A A
Approach Vol, veh/h 683 1087 338
Approach Delay, s/veh 9.8 17.7 23.0
Approach LOS A B C
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 35.9 6.8 29.1 23.4
Change Period (Y+Rc), s 4.6 4.0 4.6 6.0
Max Green Setting (Gmax), s 35.0 20.0 35.0 50.0
Max Q Clear Time (g_c+I1), s 8.3 3.7 18.8 13.2
Green Ext Time (p_c), s 3.8 0.0 5.7 4.3
Intersection Summary
HCM 6th Ctrl Delay 16.0
HCM 6th LOS B

"i tt -- tf+ -- 4+ 



HCM 6th TWSC Existing Plus Project AM

3: D St & Lathrop Rd Scannell

Synchro 11 Report
Page 3

Intersection
Int Delay, s/veh 0.5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 355 6 22 431 8 8 0 3 0 0 1
Future Vol, veh/h 10 355 6 22 431 8 8 0 3 0 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 11 386 7 24 468 9 9 0 3 0 0 1

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 477 0 0 393 0 0 694 937 197 736 936 239
          Stage 1 - - - - - - 412 412 - 521 521 -
          Stage 2 - - - - - - 282 525 - 215 415 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 1034 - - 1114 - - 316 251 790 294 252 741
          Stage 1 - - - - - - 569 575 - 489 513 -
          Stage 2 - - - - - - 682 510 - 748 574 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1034 - - 1114 - - 308 243 790 286 244 741
Mov Cap-2 Maneuver - - - - - - 308 243 - 286 244 -
          Stage 1 - - - - - - 563 569 - 484 502 -
          Stage 2 - - - - - - 666 499 - 737 568 -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.4 15.1 9.9
HCM LOS C A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 369 1034 - - 1114 - - 741
HCM Lane V/C Ratio 0.032 0.011 - - 0.021 - - 0.001
HCM Control Delay (s) 15.1 8.5 - - 8.3 - - 9.9
HCM Lane LOS C A - - A - - A
HCM 95th %tile Q(veh) 0.1 0 - - 0.1 - - 0



HCM 6th Signalized Intersection Summary Existing Plus Project AM

4: N Main St/SB SR 99  Ramps & E Lathrop Rd Scannell

Synchro 11 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 593 67 63 427 48 62 0 281 28 209 195
Future Volume (veh/h) 0 593 67 63 427 48 62 0 281 28 209 195
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 618 70 66 445 50 65 0 293 29 218 203
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 1284 442 202 1542 688 0 581 456 57 514 455
Arrive On Green 0.00 0.29 0.29 0.06 0.45 0.45 0.00 0.00 0.17 0.03 0.30 0.30
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1727 1530
Grp Volume(v), veh/h 0 618 70 66 445 50 0 0 293 29 217 204
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1536
Q Serve(g_s), s 0.0 5.6 1.7 0.9 4.0 0.9 0.0 0.0 5.0 0.8 5.0 5.3
Cycle Q Clear(g_c), s 0.0 5.6 1.7 0.9 4.0 0.9 0.0 0.0 5.0 0.8 5.0 5.3
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1284 442 202 1542 688 0 581 456 57 512 457
V/C Ratio(X) 0.00 0.48 0.16 0.33 0.29 0.07 0.00 0.00 0.64 0.51 0.42 0.45
Avail Cap(c_a), veh/h 0 4529 1560 1020 3498 1560 0 2099 1648 526 1049 937
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 14.5 13.1 22.1 8.6 7.7 0.0 0.0 19.1 23.4 13.9 14.0
Incr Delay (d2), s/veh 0.0 0.4 0.2 1.0 0.1 0.1 0.0 0.0 2.0 7.6 0.8 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.5 0.5 0.4 1.2 0.2 0.0 0.0 1.4 0.4 1.6 1.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 14.9 13.3 23.2 8.7 7.8 0.0 0.0 21.0 30.9 14.7 15.0
LnGrp LOS A B B C A A A A C C B B
Approach Vol, veh/h 688 561 293 450
Approach Delay, s/veh 14.7 10.4 21.0 15.9
Approach LOS B B C B
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 7.9 20.2 0.0 21.1 28.0 6.3 14.8
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 * 4.7 * 6.5
Max Green Setting (Gmax), s 15.0 * 50 * 15 30.0 50.0 * 15 * 30
Max Q Clear Time (g_c+I1), s 2.9 7.6 0.0 7.3 6.0 2.8 7.0
Green Ext Time (p_c), s 0.1 6.5 0.0 3.4 4.9 0.0 1.5
Intersection Summary
HCM 6th Ctrl Delay 14.7
HCM 6th LOS B
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing Plus Project AM

5: NB SR 99 Ramps & E Lathrop Rd Scannell

Synchro 11 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 159 410 54 218 320 24
Future Volume (veh/h) 159 410 54 218 320 24
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 167 432 57 229 337 25
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 1109 495 102 1680 696 319
Arrive On Green 0.32 0.32 0.06 0.49 0.21 0.21
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 167 432 57 229 337 25
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 1.3 10.0 1.2 1.4 3.3 0.5
Cycle Q Clear(g_c), s 1.3 10.0 1.2 1.4 3.3 0.5
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1109 495 102 1680 696 319
V/C Ratio(X) 0.15 0.87 0.56 0.14 0.48 0.08
Avail Cap(c_a), veh/h 2291 1022 689 2291 1783 818
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 11.8 17.0 5.1 12.9 11.8
Incr Delay (d2), s/veh 0.0 1.9 1.8 0.0 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.3 2.3 0.4 0.2 1.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 8.9 13.8 18.8 5.2 13.1 11.9
LnGrp LOS A B B A B B
Approach Vol, veh/h 599 286 362
Approach Delay, s/veh 12.4 7.9 13.0
Approach LOS B A B
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s6.2 18.3 24.5 12.7
Change Period (Y+Rc), s 4.0 * 6.2 6.2 4.9
Max Green Setting (Gmax), s15.0 * 25 25.0 20.0
Max Q Clear Time (g_c+I1), s3.2 12.0 3.4 5.3
Green Ext Time (p_c), s 0.0 0.1 0.2 0.2
Intersection Summary
HCM 6th Ctrl Delay 11.6
HCM 6th LOS B
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 0
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 370 14 0 440 0 1
Future Vol, veh/h 370 14 0 440 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 6 6 6 6 6
Mvmt Flow 402 15 0 478 0 1

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 209
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.02
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.36
Pot Cap-1 Maneuver - - 0 - 0 785
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 785
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 9.6
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 785 - - -
HCM Lane V/C Ratio 0.001 - - -
HCM Control Delay (s) 9.6 - - -
HCM Lane LOS A - - -
HCM 95th %tile Q(veh) 0 - - -

tt 



HCM 6th Signalized Intersection Summary Existing Plus Project PM

1: SB I-5 On Ramp/SB I-5 Off Ramp & W Lathrop Rd Scannell

Synchro 11 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 314 52 224 315 0 0 0 0 330 8 57
Future Volume (veh/h) 0 314 52 224 315 0 0 0 0 330 8 57
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 0 1811 1811 1811
Adj Flow Rate, veh/h 0 331 55 236 332 0 347 8 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 6 6 6 6 0 6 6 6
Cap, veh/h 0 838 135 287 797 0 501 12 87
Arrive On Green 0.00 0.20 0.20 0.17 0.44 0.00 0.35 0.35 0.35
Sat Flow, veh/h 0 4453 692 1725 1811 0 1418 33 245
Grp Volume(v), veh/h 0 252 134 236 332 0 415 0 0
Grp Sat Flow(s),veh/h/ln 0 1648 1686 1725 1811 0 1696 0 0
Q Serve(g_s), s 0.0 3.4 3.6 6.8 6.4 0.0 10.7 0.0 0.0
Cycle Q Clear(g_c), s 0.0 3.4 3.6 6.8 6.4 0.0 10.7 0.0 0.0
Prop In Lane 0.00 0.41 1.00 0.00 0.84 0.14
Lane Grp Cap(c), veh/h 0 644 329 287 797 0 599 0 0
V/C Ratio(X) 0.00 0.39 0.41 0.82 0.42 0.00 0.69 0.00 0.00
Avail Cap(c_a), veh/h 0 2252 1152 673 1238 0 1656 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 18.0 18.0 20.6 9.8 0.0 14.2 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.4 0.7 2.2 0.3 0.0 3.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.2 1.3 2.4 1.8 0.0 3.6 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 18.3 18.7 22.9 10.2 0.0 17.3 0.0 0.0
LnGrp LOS A B B C B A B A A
Approach Vol, veh/h 386 568 415
Approach Delay, s/veh 18.5 15.4 17.3
Approach LOS B B B
Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 12.5 14.6 24.1 27.1
Change Period (Y+Rc), s 4.0 4.6 6.0 4.6
Max Green Setting (Gmax), s 20.0 35.0 50.0 35.0
Max Q Clear Time (g_c+I1), s 8.8 5.6 12.7 8.4
Green Ext Time (p_c), s 0.1 2.4 5.4 1.6
Intersection Summary
HCM 6th Ctrl Delay 16.8
HCM 6th LOS B
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HCM 6th Signalized Intersection Summary Existing Plus Project PM

2: NB I-5 Off Ramp/NB I-5 On Ramp & W Lathrop Rd/Lathrop Rd Scannell

Synchro 11 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 44 600 0 0 478 333 61 7 391 0 0 0
Future Volume (veh/h) 44 600 0 0 478 333 61 7 391 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 46 632 0 0 503 351 64 7 412
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 75 1508 0 0 647 450 83 9 532
Arrive On Green 0.04 0.44 0.00 0.00 0.33 0.33 0.40 0.40 0.40
Sat Flow, veh/h 1725 3532 0 0 2029 1350 207 23 1332
Grp Volume(v), veh/h 46 632 0 0 446 408 483 0 0
Grp Sat Flow(s),veh/h/ln1725 1721 0 0 1721 1568 1561 0 0
Q Serve(g_s), s 1.7 8.3 0.0 0.0 15.2 15.3 17.6 0.0 0.0
Cycle Q Clear(g_c), s 1.7 8.3 0.0 0.0 15.2 15.3 17.6 0.0 0.0
Prop In Lane 1.00 0.00 0.00 0.86 0.13 0.85
Lane Grp Cap(c), veh/h 75 1508 0 0 574 523 624 0 0
V/C Ratio(X) 0.62 0.42 0.00 0.00 0.78 0.78 0.77 0.00 0.00
Avail Cap(c_a), veh/h 528 1845 0 0 922 841 1195 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 30.7 12.6 0.0 0.0 19.6 19.6 17.0 0.0 0.0
Incr Delay (d2), s/veh 3.0 0.2 0.0 0.0 2.1 2.3 4.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 2.6 0.0 0.0 5.5 5.0 5.9 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.7 12.8 0.0 0.0 21.7 21.9 21.4 0.0 0.0
LnGrp LOS C B A A C C C A A
Approach Vol, veh/h 678 854 483
Approach Delay, s/veh 14.2 21.8 21.4
Approach LOS B C C
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 33.2 6.8 26.4 32.1
Change Period (Y+Rc), s 4.6 4.0 4.6 6.0
Max Green Setting (Gmax), s 35.0 20.0 35.0 50.0
Max Q Clear Time (g_c+I1), s 10.3 3.7 17.3 19.6
Green Ext Time (p_c), s 3.7 0.0 4.5 6.5
Intersection Summary
HCM 6th Ctrl Delay 19.2
HCM 6th LOS B
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HCM 6th TWSC Existing Plus Project PM

3: D St & Lathrop Rd Scannell

Synchro 11 Report
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Intersection
Int Delay, s/veh 0.5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 706 1 7 488 0 14 0 11 0 0 0
Future Vol, veh/h 0 706 1 7 488 0 14 0 11 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 0 767 1 8 530 0 15 0 12 0 0 0

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 530 0 0 768 0 0 1049 1314 384 930 1314 265
          Stage 1 - - - - - - 768 768 - 546 546 -
          Stage 2 - - - - - - 281 546 - 384 768 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 986 - - 797 - - 173 148 595 212 148 713
          Stage 1 - - - - - - 345 393 - 472 499 -
          Stage 2 - - - - - - 683 499 - 592 393 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 986 - - 797 - - 172 147 595 206 147 713
Mov Cap-2 Maneuver - - - - - - 172 147 - 206 147 -
          Stage 1 - - - - - - 345 393 - 472 494 -
          Stage 2 - - - - - - 676 494 - 580 393 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.1 21.1 0
HCM LOS C A

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 250 986 - - 797 - - -
HCM Lane V/C Ratio 0.109 - - - 0.01 - - -
HCM Control Delay (s) 21.1 0 - - 9.6 - - 0
HCM Lane LOS C A - - A - - A
HCM 95th %tile Q(veh) 0.4 0 - - 0 - - -



HCM 6th Signalized Intersection Summary Existing Plus Project PM

4: N Main St/SB SR 99  Ramps & E Lathrop Rd Scannell

Synchro 11 Report
Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 714 105 83 505 40 125 0 365 84 311 293
Future Volume (veh/h) 0 714 105 83 505 40 125 0 365 84 311 293
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 744 109 86 526 42 130 0 380 88 324 305
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 1376 474 212 1560 696 0 675 530 114 585 522
Arrive On Green 0.00 0.31 0.31 0.06 0.45 0.45 0.00 0.00 0.20 0.07 0.34 0.34
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1721 1535
Grp Volume(v), veh/h 0 744 109 86 526 42 0 0 380 88 324 305
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1535
Q Serve(g_s), s 0.0 8.4 3.2 1.5 6.0 0.9 0.0 0.0 8.0 3.0 9.3 9.9
Cycle Q Clear(g_c), s 0.0 8.4 3.2 1.5 6.0 0.9 0.0 0.0 8.0 3.0 9.3 9.9
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 1376 474 212 1560 696 0 675 530 114 585 522
V/C Ratio(X) 0.00 0.54 0.23 0.41 0.34 0.06 0.00 0.00 0.72 0.77 0.55 0.58
Avail Cap(c_a), veh/h 0 3687 1270 831 2847 1270 0 1708 1341 428 854 762
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 17.3 15.5 27.2 10.7 9.3 0.0 0.0 22.7 27.8 16.2 16.4
Incr Delay (d2), s/veh 0.0 0.5 0.3 1.4 0.2 0.0 0.0 0.0 2.4 11.8 1.2 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.4 1.0 0.6 2.0 0.3 0.0 0.0 2.4 1.5 3.2 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 17.8 15.9 28.6 10.8 9.3 0.0 0.0 25.1 39.5 17.4 18.0
LnGrp LOS A B B C B A A A C D B B
Approach Vol, veh/h 853 654 380 717
Approach Delay, s/veh 17.5 13.1 25.1 20.4
Approach LOS B B C C
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 8.7 24.7 0.0 27.0 33.4 8.7 18.4
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 * 4.7 * 6.5
Max Green Setting (Gmax), s 15.0 * 50 * 15 30.0 50.0 * 15 * 30
Max Q Clear Time (g_c+I1), s 3.5 10.4 0.0 11.9 8.0 5.0 10.0
Green Ext Time (p_c), s 0.2 8.3 0.0 5.0 5.9 0.1 1.9
Intersection Summary
HCM 6th Ctrl Delay 18.3
HCM 6th LOS B
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 326 454 56 251 377 43
Future Volume (veh/h) 326 454 56 251 377 43
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 343 478 59 264 397 45
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 1207 538 103 1760 670 307
Arrive On Green 0.35 0.35 0.06 0.52 0.20 0.20
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 343 478 59 264 397 45
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 2.8 11.6 1.3 1.6 4.3 1.0
Cycle Q Clear(g_c), s 2.8 11.6 1.3 1.6 4.3 1.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1207 538 103 1760 670 307
V/C Ratio(X) 0.28 0.89 0.57 0.15 0.59 0.15
Avail Cap(c_a), veh/h 2170 968 653 2170 1688 774
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.1 12.0 18.0 5.0 14.2 12.9
Incr Delay (d2), s/veh 0.0 2.0 1.8 0.0 0.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 2.7 0.5 0.2 1.3 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 9.2 14.0 19.8 5.0 14.5 13.0
LnGrp LOS A B B A B B
Approach Vol, veh/h 821 323 442
Approach Delay, s/veh 12.0 7.7 14.4
Approach LOS B A B
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s6.4 20.1 26.5 12.8
Change Period (Y+Rc), s 4.0 * 6.2 6.2 4.9
Max Green Setting (Gmax), s15.0 * 25 25.0 20.0
Max Q Clear Time (g_c+I1), s3.3 13.6 3.6 6.3
Green Ext Time (p_c), s 0.0 0.3 0.3 0.3
Intersection Summary
HCM 6th Ctrl Delay 11.8
HCM 6th LOS B
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 0.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 699 6 0 502 0 8
Future Vol, veh/h 699 6 0 502 0 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 6 6 6 6 6
Mvmt Flow 760 7 0 546 0 9

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 384
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.02
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.36
Pot Cap-1 Maneuver - - 0 - 0 603
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 603
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 0 11.1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 603 - - -
HCM Lane V/C Ratio 0.014 - - -
HCM Control Delay (s) 11.1 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0 - - -

tt 
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1: W Lathrop Rd & SB I-5 Off Ramp Scannell
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 3630 2710 350 260 990
Future Volume (vph) 0 3630 2710 350 260 990
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 6.0 6.0
Lane Util. Factor 0.91 0.86 0.86 0.97 0.88
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4893 4616 1310 3303 2682
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4893 4616 1310 3303 2682
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 3821 2853 368 274 1042
RTOR Reduction (vph) 0 0 1 81 0 1
Lane Group Flow (vph) 0 3821 2889 250 274 1041
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6%
Turn Type NA NA Perm Prot custom
Protected Phases 2 6 7 5 7
Permitted Phases 6
Actuated Green, G (s) 127.4 85.4 85.4 12.0 54.0
Effective Green, g (s) 127.4 85.4 85.4 12.0 54.0
Actuated g/C Ratio 0.85 0.57 0.57 0.08 0.36
Clearance Time (s) 4.6 4.6 4.6 6.0
Vehicle Extension (s) 2.8 2.8 2.8 5.0
Lane Grp Cap (vph) 4155 2628 745 264 965
v/s Ratio Prot 0.78 c0.63 0.08 c0.39
v/s Ratio Perm 0.19
v/c Ratio 0.92 1.10 0.34 1.04 1.08
Uniform Delay, d1 7.8 32.3 17.2 69.0 48.0
Progression Factor 1.00 0.75 0.75 1.00 1.00
Incremental Delay, d2 4.4 45.4 0.1 65.6 52.5
Delay (s) 12.2 69.8 13.0 134.6 100.5
Level of Service B E B F F
Approach Delay (s) 12.2 63.9 107.6
Approach LOS B E F
Intersection Summary
HCM 2000 Control Delay 47.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.6
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th Signalized Intersection Summary Cumulative No Project AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 420 1960 0 0 1640 770 1420 5 230 0 0 0
Future Volume (veh/h) 420 1960 0 0 1640 770 1420 5 230 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 442 2063 0 0 1726 554 1499 0 210
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 665 2381 0 0 1676 710 1320 0 1175
Arrive On Green 0.40 1.00 0.00 0.00 0.46 0.46 0.38 0.00 0.38
Sat Flow, veh/h 3346 3532 0 0 3622 1535 3450 0 3070
Grp Volume(v), veh/h 442 2063 0 0 1726 554 1499 0 210
Grp Sat Flow(s),veh/h/ln1673 1721 0 0 1811 1535 1725 0 1535
Q Serve(g_s), s 16.2 0.0 0.0 0.0 69.4 45.5 57.4 0.0 6.8
Cycle Q Clear(g_c), s 16.2 0.0 0.0 0.0 69.4 45.5 57.4 0.0 6.8
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 665 2381 0 0 1676 710 1320 0 1175
V/C Ratio(X) 0.66 0.87 0.00 0.00 1.03 0.78 1.14 0.00 0.18
Avail Cap(c_a), veh/h 665 2381 0 0 1676 710 1320 0 1175
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 41.1 0.0 0.0 0.0 40.3 33.9 46.3 0.0 30.7
Incr Delay (d2), s/veh 2.0 4.6 0.0 0.0 30.0 8.3 70.8 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.7 1.5 0.0 0.0 36.3 17.9 36.7 0.0 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 43.1 4.6 0.0 0.0 70.3 42.2 117.1 0.0 30.7
LnGrp LOS D A A A F D F A C
Approach Vol, veh/h 2505 2280 1709
Approach Delay, s/veh 11.4 63.5 106.5
Approach LOS B E F
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 109.0 35.0 74.0 62.0
Change Period (Y+Rc), s 4.6 4.6 * 4.6 4.6
Max Green Setting (Gmax), s 83.4 10.0 * 69 57.4
Max Q Clear Time (g_c+I1), s 2.0 18.2 71.4 59.4
Green Ext Time (p_c), s 30.6 0.0 0.0 0.0
Intersection Summary
HCM 6th Ctrl Delay 54.7
HCM 6th LOS D
Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Cumulative No Project AM

3: D St & Lathrop Rd Scannell
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Intersection
Int Delay, s/veh 30.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 1280 105 120 1520 20 25 0 30 5 0 5
Future Vol, veh/h 20 1280 105 120 1520 20 25 0 30 5 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 22 1391 114 130 1652 22 27 0 33 5 0 5

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1674 0 0 1505 0 0 2578 3426 753 2663 3472 837
          Stage 1 - - - - - - 1492 1492 - 1923 1923 -
          Stage 2 - - - - - - 1086 1934 - 740 1549 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 349 - - 408 - - ~ 11 6 337 10 6 296
          Stage 1 - - - - - - 121 174 - 64 104 -
          Stage 2 - - - - - - 219 103 - 359 162 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 349 - - 408 - - ~ 8 4 337 6 4 296
Mov Cap-2 Maneuver - - - - - - ~ 8 4 - 6 4 -
          Stage 1 - - - - - - 113 163 - 60 71 -
          Stage 2 - - - - - - 146 70 - 304 152 -

Approach EB WB NB SB
HCM Control Delay, s 0.2 1.3 $ 1592.8 $ 634.1
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 17 349 - - 408 - - 12
HCM Lane V/C Ratio 3.517 0.062 - - 0.32 - - 0.906
HCM Control Delay (s) $ 1592.8 16 - - 17.9 - -$ 634.1
HCM Lane LOS F C - - C - - F
HCM 95th %tile Q(veh) 8.1 0.2 - - 1.4 - - 1.9
Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 990 170 130 1020 50 120 0 290 40 390 360
Future Volume (veh/h) 0 990 170 130 1020 50 120 0 290 40 390 360
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 1031 58 135 1062 23 125 0 100 42 406 350
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 2357 812 186 2141 955 0 180 142 324 495 423
Arrive On Green 0.00 0.53 0.53 0.06 0.62 0.62 0.00 0.00 0.05 0.19 0.28 0.28
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1757 1504
Grp Volume(v), veh/h 0 1031 58 135 1062 23 0 0 100 42 397 359
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1540
Q Serve(g_s), s 0.0 18.4 2.4 5.2 21.9 0.7 0.0 0.0 4.1 2.6 28.1 28.3
Cycle Q Clear(g_c), s 0.0 18.4 2.4 5.2 21.9 0.7 0.0 0.0 4.1 2.6 28.1 28.3
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.98
Lane Grp Cap(c), veh/h 0 2357 812 186 2141 955 0 180 142 324 485 434
V/C Ratio(X) 0.00 0.44 0.07 0.73 0.50 0.02 0.00 0.00 0.71 0.13 0.82 0.83
Avail Cap(c_a), veh/h 0 2357 812 260 2141 955 0 1236 970 324 655 587
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 18.8 15.0 60.4 13.4 9.4 0.0 0.0 44.6 44.0 43.6 43.7
Incr Delay (d2), s/veh 0.0 0.6 0.2 6.7 0.8 0.0 0.0 0.0 8.0 0.2 7.2 8.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 6.1 0.8 2.4 8.5 0.2 0.0 0.0 1.7 1.1 12.5 11.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 19.4 15.2 67.1 14.2 9.5 0.0 0.0 52.6 44.2 50.9 52.1
LnGrp LOS A B B E B A A A D D D D
Approach Vol, veh/h 1089 1220 100 798
Approach Delay, s/veh 19.1 20.0 52.6 51.1
Approach LOS B B D D
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 12.1 74.8 0.0 43.1 86.9 30.9 12.2
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 6.5 * 5.4
Max Green Setting (Gmax), s 10.1 * 44 * 5 49.5 58.3 8.9 * 47
Max Q Clear Time (g_c+I1), s 7.2 20.4 0.0 30.3 23.9 4.6 6.1
Green Ext Time (p_c), s 0.1 9.7 0.0 6.3 13.3 0.0 0.5
Intersection Summary
HCM 6th Ctrl Delay 28.5
HCM 6th LOS C
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 250 650 60 290 910 40
Future Volume (veh/h) 250 650 60 290 910 40
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 263 243 63 305 958 13
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 642 286 405 1754 1047 480
Arrive On Green 0.19 0.19 0.24 0.51 0.32 0.32
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 263 243 63 305 958 13
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 4.4 10.0 1.9 3.1 18.1 0.4
Cycle Q Clear(g_c), s 4.4 10.0 1.9 3.1 18.1 0.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 642 286 405 1754 1047 480
V/C Ratio(X) 0.41 0.85 0.16 0.17 0.92 0.03
Avail Cap(c_a), veh/h 1134 506 405 1754 1185 543
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.2 25.5 19.7 8.4 21.4 15.4
Incr Delay (d2), s/veh 1.9 25.6 0.1 0.2 9.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 5.2 0.7 0.9 7.8 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.1 51.1 19.7 8.7 31.0 15.4
LnGrp LOS C D B A C B
Approach Vol, veh/h 506 368 971
Approach Delay, s/veh 37.6 10.5 30.8
Approach LOS D B C
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s21.6 18.0 39.6 25.4
Change Period (Y+Rc), s 6.2 * 5.8 6.2 4.9
Max Green Setting (Gmax), s5.5 * 22 30.7 23.2
Max Q Clear Time (g_c+I1), s3.9 12.0 5.1 20.1
Green Ext Time (p_c), s 0.0 0.2 0.3 0.4
Intersection Summary
HCM 6th Ctrl Delay 28.6
HCM 6th LOS C
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 4500 2780 230 330 810
Future Volume (vph) 0 4500 2780 230 330 810
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 6.0 4.5
Lane Util. Factor 0.91 0.86 0.86 0.97 0.88
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4893 4619 1310 3303 2682
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4893 4619 1310 3303 2682
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 4737 2926 242 347 853
RTOR Reduction (vph) 0 0 0 51 0 2
Lane Group Flow (vph) 0 4737 2950 167 347 851
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6%
Turn Type NA NA Perm Prot custom
Protected Phases 2 6 7 5 7
Permitted Phases 6
Actuated Green, G (s) 126.4 95.4 95.4 13.0 44.0
Effective Green, g (s) 126.4 95.4 95.4 13.0 44.0
Actuated g/C Ratio 0.84 0.64 0.64 0.09 0.29
Clearance Time (s) 4.6 4.6 4.6 6.0
Vehicle Extension (s) 2.8 2.8 2.8 5.0
Lane Grp Cap (vph) 4123 2937 833 286 786
v/s Ratio Prot c0.97 0.64 0.11 c0.32
v/s Ratio Perm 0.13
v/c Ratio 1.15 1.00 0.20 1.21 1.08
Uniform Delay, d1 11.8 27.3 11.4 68.5 53.0
Progression Factor 1.00 0.73 0.61 1.00 1.00
Incremental Delay, d2 70.2 6.1 0.0 123.7 56.8
Delay (s) 82.0 26.0 7.0 192.2 109.8
Level of Service F C A F F
Approach Delay (s) 82.0 24.7 133.6
Approach LOS F C F
Intersection Summary
HCM 2000 Control Delay 68.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 105.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 430 2620 0 0 1830 490 1180 10 390 0 0 0
Future Volume (veh/h) 430 2620 0 0 1830 490 1180 10 390 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 453 2758 0 0 1926 392 1250 0 378
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 642 2611 0 0 1941 823 1090 0 970
Arrive On Green 0.38 1.00 0.00 0.00 0.54 0.54 0.32 0.00 0.32
Sat Flow, veh/h 3346 3532 0 0 3622 1535 3450 0 3070
Grp Volume(v), veh/h 453 2758 0 0 1926 392 1250 0 378
Grp Sat Flow(s),veh/h/ln1673 1721 0 0 1811 1535 1725 0 1535
Q Serve(g_s), s 17.2 0.0 0.0 0.0 79.0 23.9 47.4 0.0 14.4
Cycle Q Clear(g_c), s 17.2 0.0 0.0 0.0 79.0 23.9 47.4 0.0 14.4
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 642 2611 0 0 1941 823 1090 0 970
V/C Ratio(X) 0.71 1.06 0.00 0.00 0.99 0.48 1.15 0.00 0.39
Avail Cap(c_a), veh/h 642 2611 0 0 1941 823 1090 0 970
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 42.6 0.0 0.0 0.0 34.5 21.7 51.3 0.0 40.0
Incr Delay (d2), s/veh 3.0 34.8 0.0 0.0 18.6 2.0 77.1 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.1 12.6 0.0 0.0 37.4 8.7 31.5 0.0 5.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.6 34.8 0.0 0.0 53.1 23.7 128.4 0.0 40.1
LnGrp LOS D F A A D C F A D
Approach Vol, veh/h 3211 2318 1628
Approach Delay, s/veh 36.3 48.1 107.9
Approach LOS D D F
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 119.0 34.0 85.0 52.0
Change Period (Y+Rc), s 4.6 4.6 * 4.6 4.6
Max Green Setting (Gmax), s 93.4 9.0 * 80 47.4
Max Q Clear Time (g_c+I1), s 2.0 19.2 81.0 49.4
Green Ext Time (p_c), s 62.7 0.0 0.0 0.0
Intersection Summary
HCM 6th Ctrl Delay 56.4
HCM 6th LOS E
Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 425.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 1640 105 110 1420 5 80 0 90 5 0 5
Future Vol, veh/h 5 1640 105 110 1420 5 80 0 90 5 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 5 1783 114 120 1543 5 87 0 98 5 0 5

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1548 0 0 1897 0 0 2862 3638 949 2688 3693 774
          Stage 1 - - - - - - 1850 1850 - 1786 1786 -
          Stage 2 - - - - - - 1012 1788 - 902 1907 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 392 - - 284 - - ~ 7 4 248 9 4 326
          Stage 1 - - - - - - ~ 71 114 - 78 123 -
          Stage 2 - - - - - - 244 123 - 285 106 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 392 - - 284 - - ~ 5 2 248 ~ 4 2 326
Mov Cap-2 Maneuver - - - - - - ~ 5 2 - ~ 4 2 -
          Stage 1 - - - - - - ~ 70 113 - 77 71 -
          Stage 2 - - - - - - 139 71 - 170 105 -

Approach EB WB NB SB
HCM Control Delay, s 0 1.9 $ 8594 $ 1066.4
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 10 392 - - 284 - - 8
HCM Lane V/C Ratio 18.478 0.014 - - 0.421 - - 1.359
HCM Control Delay (s) $ 8594 14.3 - - 26.6 - -$ 1066.4
HCM Lane LOS F B - - D - - F
HCM 95th %tile Q(veh) 24.7 0 - - 2 - - 2.2
Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1210 130 90 1240 40 200 0 380 90 320 370
Future Volume (veh/h) 0 1210 130 90 1240 40 200 0 380 90 320 370
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 1260 46 94 1292 18 208 0 167 94 333 374
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 2389 823 140 2119 945 0 257 202 296 496 442
Arrive On Green 0.00 0.54 0.54 0.04 0.62 0.62 0.00 0.00 0.07 0.17 0.29 0.29
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1721 1535
Grp Volume(v), veh/h 0 1260 46 94 1292 18 0 0 167 94 333 374
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1535
Q Serve(g_s), s 0.0 23.8 1.9 3.6 30.0 0.6 0.0 0.0 6.9 6.2 22.2 29.8
Cycle Q Clear(g_c), s 0.0 23.8 1.9 3.6 30.0 0.6 0.0 0.0 6.9 6.2 22.2 29.8
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2389 823 140 2119 945 0 257 202 296 496 442
V/C Ratio(X) 0.00 0.53 0.06 0.67 0.61 0.02 0.00 0.00 0.83 0.32 0.67 0.85
Avail Cap(c_a), veh/h 0 2389 823 183 2119 945 0 1114 875 296 655 584
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 19.5 14.4 61.4 15.4 9.7 0.0 0.0 44.8 47.2 40.8 43.6
Incr Delay (d2), s/veh 0.0 0.8 0.1 6.6 1.3 0.0 0.0 0.0 10.4 0.7 2.4 9.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 7.9 0.7 1.7 11.8 0.2 0.0 0.0 2.9 2.7 9.5 12.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 20.3 14.5 68.0 16.7 9.7 0.0 0.0 55.2 47.8 43.3 53.5
LnGrp LOS A C B E B A A A E D D D
Approach Vol, veh/h 1306 1404 167 801
Approach Delay, s/veh 20.1 20.0 55.2 48.6
Approach LOS C C E D
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 10.3 75.7 0.0 44.0 86.0 28.8 15.1
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 6.5 * 5.4
Max Green Setting (Gmax), s 7.1 * 47 * 5 49.5 58.3 13.5 * 42
Max Q Clear Time (g_c+I1), s 5.6 25.8 0.0 31.8 32.0 8.2 8.9
Green Ext Time (p_c), s 0.0 11.2 0.0 5.6 14.7 0.1 0.9
Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 380 810 60 360 1010 50
Future Volume (veh/h) 380 810 60 360 1010 50
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 400 308 63 379 1063 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 788 351 316 1722 1077 494
Arrive On Green 0.23 0.23 0.18 0.50 0.32 0.32
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 400 308 63 379 1063 15
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 6.6 12.7 2.0 4.0 20.7 0.4
Cycle Q Clear(g_c), s 6.6 12.7 2.0 4.0 20.7 0.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 788 351 316 1722 1077 494
V/C Ratio(X) 0.51 0.88 0.20 0.22 0.99 0.03
Avail Cap(c_a), veh/h 1244 555 316 1722 1077 494
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.8 24.1 22.4 9.0 21.8 15.0
Incr Delay (d2), s/veh 2.3 25.1 0.1 0.3 24.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 6.4 0.7 1.2 10.9 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.1 49.2 22.5 9.3 45.9 15.0
LnGrp LOS C D C A D B
Approach Vol, veh/h 708 442 1078
Approach Delay, s/veh 35.0 11.2 45.5
Approach LOS D B D
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s18.2 20.8 39.0 26.0
Change Period (Y+Rc), s 6.2 * 5.8 6.2 4.9
Max Green Setting (Gmax), s5.5 * 24 32.8 21.1
Max Q Clear Time (g_c+I1), s4.0 14.7 6.0 22.7
Green Ext Time (p_c), s 0.0 0.3 0.4 0.0
Intersection Summary
HCM 6th Ctrl Delay 35.3
HCM 6th LOS D
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 3576 2621 351 264 970
Future Volume (vph) 0 3576 2621 351 264 970
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 6.0 6.0
Lane Util. Factor 0.91 0.86 0.86 0.97 0.88
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4893 4615 1310 3303 2682
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4893 4615 1310 3303 2682
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 3764 2759 369 278 1021
RTOR Reduction (vph) 0 0 1 84 0 1
Lane Group Flow (vph) 0 3764 2795 248 278 1020
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6%
Turn Type NA NA Perm Prot custom
Protected Phases 2 6 7 5 7
Permitted Phases 6
Actuated Green, G (s) 127.4 85.4 85.4 12.0 54.0
Effective Green, g (s) 127.4 85.4 85.4 12.0 54.0
Actuated g/C Ratio 0.85 0.57 0.57 0.08 0.36
Clearance Time (s) 4.6 4.6 4.6 6.0
Vehicle Extension (s) 2.8 2.8 2.8 5.0
Lane Grp Cap (vph) 4155 2627 745 264 965
v/s Ratio Prot 0.77 c0.61 0.08 c0.38
v/s Ratio Perm 0.19
v/c Ratio 0.91 1.06 0.33 1.05 1.06
Uniform Delay, d1 7.4 32.3 17.2 69.0 48.0
Progression Factor 1.00 0.69 0.74 1.00 1.00
Incremental Delay, d2 3.8 29.8 0.1 70.0 45.2
Delay (s) 11.2 52.0 12.8 139.0 93.2
Level of Service B D B F F
Approach Delay (s) 11.2 47.8 103.0
Approach LOS B D F
Intersection Summary
HCM 2000 Control Delay 39.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.6
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 320 2070 0 0 1852 490 1120 5 193 0 0 0
Future Volume (veh/h) 320 2070 0 0 1852 490 1120 5 193 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 337 2179 0 0 1949 259 1183 0 171
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 709 2634 0 0 1893 802 1067 0 950
Arrive On Green 0.42 1.00 0.00 0.00 0.52 0.52 0.31 0.00 0.31
Sat Flow, veh/h 3346 3532 0 0 3622 1535 3450 0 3070
Grp Volume(v), veh/h 337 2179 0 0 1949 259 1183 0 171
Grp Sat Flow(s),veh/h/ln1673 1721 0 0 1811 1535 1725 0 1535
Q Serve(g_s), s 10.9 0.0 0.0 0.0 78.4 14.5 46.4 0.0 6.1
Cycle Q Clear(g_c), s 10.9 0.0 0.0 0.0 78.4 14.5 46.4 0.0 6.1
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 709 2634 0 0 1893 802 1067 0 950
V/C Ratio(X) 0.48 0.83 0.00 0.00 1.03 0.32 1.11 0.00 0.18
Avail Cap(c_a), veh/h 709 2634 0 0 1893 802 1067 0 950
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 37.2 0.0 0.0 0.0 35.8 20.6 51.8 0.0 37.9
Incr Delay (d2), s/veh 0.2 3.1 0.0 0.0 28.6 1.1 62.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 1.2 0.0 0.0 39.9 5.3 28.7 0.0 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.4 3.1 0.0 0.0 64.4 21.6 114.2 0.0 37.9
LnGrp LOS D A A A F C F A D
Approach Vol, veh/h 2516 2208 1354
Approach Delay, s/veh 7.7 59.4 104.5
Approach LOS A E F
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 120.0 37.0 83.0 51.0
Change Period (Y+Rc), s 4.6 4.6 * 4.6 4.6
Max Green Setting (Gmax), s 94.4 12.0 * 78 46.4
Max Q Clear Time (g_c+I1), s 2.0 12.9 80.4 48.4
Green Ext Time (p_c), s 36.4 0.0 0.0 0.0
Intersection Summary
HCM 6th Ctrl Delay 48.1
HCM 6th LOS D
Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 3.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 1331 5 23 1560 20 10 0 7 5 0 5
Future Vol, veh/h 20 1331 5 23 1560 20 10 0 7 5 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 22 1447 5 25 1696 22 11 0 8 5 0 5

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1718 0 0 1452 0 0 2392 3262 726 2525 3253 859
          Stage 1 - - - - - - 1494 1494 - 1757 1757 -
          Stage 2 - - - - - - 898 1768 - 768 1496 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 335 - - 429 - - 16 8 352 13 8 286
          Stage 1 - - - - - - 121 173 - 82 127 -
          Stage 2 - - - - - - 287 125 - 345 173 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 335 - - 429 - - 14 7 352 12 7 286
Mov Cap-2 Maneuver - - - - - - 14 7 - 12 7 -
          Stage 1 - - - - - - 113 162 - 77 120 -
          Stage 2 - - - - - - 265 118 - 315 162 -

Approach EB WB NB SB
HCM Control Delay, s 0.2 0.2 $ 359.2 260.5
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 23 335 - - 429 - - 23
HCM Lane V/C Ratio 0.803 0.065 - - 0.058 - - 0.473
HCM Control Delay (s) $ 359.2 16.5 - - 13.9 - - 260.5
HCM Lane LOS F C - - B - - F
HCM 95th %tile Q(veh) 2.4 0.2 - - 0.2 - - 1.4
Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1015 180 130 1030 50 90 0 330 40 410 350
Future Volume (veh/h) 0 1015 180 130 1030 50 90 0 330 40 410 350
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 1057 69 135 1073 23 94 0 142 42 427 340
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 2345 808 186 2132 951 0 224 176 306 519 411
Arrive On Green 0.00 0.53 0.53 0.06 0.62 0.62 0.00 0.00 0.07 0.18 0.28 0.28
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1826 1445
Grp Volume(v), veh/h 0 1057 69 135 1073 23 0 0 142 42 402 365
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1551
Q Serve(g_s), s 0.0 19.2 2.9 5.2 22.4 0.8 0.0 0.0 5.8 2.7 28.4 28.6
Cycle Q Clear(g_c), s 0.0 19.2 2.9 5.2 22.4 0.8 0.0 0.0 5.8 2.7 28.4 28.6
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.93
Lane Grp Cap(c), veh/h 0 2345 808 186 2132 951 0 224 176 306 489 441
V/C Ratio(X) 0.00 0.45 0.09 0.73 0.50 0.02 0.00 0.00 0.81 0.14 0.82 0.83
Avail Cap(c_a), veh/h 0 2345 808 260 2132 951 0 1236 970 306 655 591
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 19.1 15.3 60.4 13.7 9.5 0.0 0.0 43.9 45.1 43.5 43.5
Incr Delay (d2), s/veh 0.0 0.6 0.2 6.7 0.9 0.0 0.0 0.0 10.7 0.2 7.4 8.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 6.4 1.0 2.4 8.7 0.2 0.0 0.0 2.5 1.1 12.7 11.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 19.7 15.5 67.1 14.5 9.6 0.0 0.0 54.6 45.3 50.9 52.0
LnGrp LOS A B B E B A A A D D D D
Approach Vol, veh/h 1126 1231 142 809
Approach Delay, s/veh 19.5 20.2 54.6 51.1
Approach LOS B C D D
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 12.1 74.4 0.0 43.4 86.6 29.6 13.9
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 6.5 * 5.4
Max Green Setting (Gmax), s 10.1 * 44 * 5 49.5 58.3 8.9 * 47
Max Q Clear Time (g_c+I1), s 7.2 21.2 0.0 30.6 24.4 4.7 7.8
Green Ext Time (p_c), s 0.1 9.9 0.0 6.3 13.4 0.0 0.7
Intersection Summary
HCM 6th Ctrl Delay 29.0
HCM 6th LOS C
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 220 640 60 280 930 40
Future Volume (veh/h) 220 640 60 280 930 40
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 232 233 63 295 979 13
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 619 276 406 1734 1066 489
Arrive On Green 0.18 0.18 0.24 0.51 0.32 0.32
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 232 233 63 295 979 13
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 3.9 9.6 1.9 3.0 18.5 0.4
Cycle Q Clear(g_c), s 3.9 9.6 1.9 3.0 18.5 0.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 619 276 406 1734 1066 489
V/C Ratio(X) 0.37 0.84 0.16 0.17 0.92 0.03
Avail Cap(c_a), veh/h 1134 506 406 1734 1185 543
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.4 25.7 19.6 8.6 21.2 15.1
Incr Delay (d2), s/veh 1.7 25.7 0.1 0.2 10.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 5.1 0.7 0.9 8.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.1 51.5 19.7 8.8 31.4 15.1
LnGrp LOS C D B A C B
Approach Vol, veh/h 465 358 992
Approach Delay, s/veh 38.3 10.7 31.2
Approach LOS D B C
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s21.6 17.6 39.2 25.8
Change Period (Y+Rc), s 6.2 * 5.8 6.2 4.9
Max Green Setting (Gmax), s5.5 * 22 30.7 23.2
Max Q Clear Time (g_c+I1), s3.9 11.6 5.0 20.5
Green Ext Time (p_c), s 0.0 0.2 0.3 0.4
Intersection Summary
HCM 6th Ctrl Delay 29.0
HCM 6th LOS C
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 0
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1350 22 0 1575 0 6
Future Vol, veh/h 1350 22 0 1575 0 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 6 6 6 6 6
Mvmt Flow 1467 24 0 1712 0 7
 
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 746
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.02
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.36
Pot Cap-1 Maneuver - - 0 - 0 347
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 347
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 
Approach EB WB NB
HCM Control Delay, s 0 0 15.6
HCM LOS C
 
Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 347 - - -
HCM Lane V/C Ratio 0.019 - - -
HCM Control Delay (s) 15.6 - - -
HCM Lane LOS C - - -
HCM 95th %tile Q(veh) 0.1 - - -

tt 
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 4211 2773 223 302 740
Future Volume (vph) 0 4211 2773 223 302 740
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6 6.0 4.5
Lane Util. Factor 0.91 0.86 0.86 0.97 0.88
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 4893 4619 1310 3303 2682
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 4893 4619 1310 3303 2682
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 4433 2919 235 318 779
RTOR Reduction (vph) 0 0 0 50 0 2
Lane Group Flow (vph) 0 4433 2943 161 318 777
Heavy Vehicles (%) 6% 6% 6% 6% 6% 6%
Turn Type NA NA Perm Prot custom
Protected Phases 2 6 7 5 7
Permitted Phases 6
Actuated Green, G (s) 126.4 95.4 95.4 13.0 44.0
Effective Green, g (s) 126.4 95.4 95.4 13.0 44.0
Actuated g/C Ratio 0.84 0.64 0.64 0.09 0.29
Clearance Time (s) 4.6 4.6 4.6 6.0
Vehicle Extension (s) 2.8 2.8 2.8 5.0
Lane Grp Cap (vph) 4123 2937 833 286 786
v/s Ratio Prot c0.91 0.64 0.10 c0.29
v/s Ratio Perm 0.12
v/c Ratio 1.08 1.00 0.19 1.11 0.99
Uniform Delay, d1 11.8 27.3 11.3 68.5 52.7
Progression Factor 1.00 0.75 0.75 1.00 1.00
Incremental Delay, d2 39.2 5.4 0.0 86.7 28.9
Delay (s) 51.0 26.0 8.6 155.2 81.6
Level of Service D C A F F
Approach Delay (s) 51.0 24.9 103.0
Approach LOS D C F
Intersection Summary
HCM 2000 Control Delay 48.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 370 2333 0 0 1726 554 1270 10 392 0 0 0
Future Volume (veh/h) 370 2333 0 0 1726 554 1270 10 392 0 0 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1811 1811 0 0 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 389 2456 0 0 1817 459 1345 0 380
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 6 6 0 0 6 6 6 6 6
Cap, veh/h 732 2473 0 0 1700 720 1228 0 1093
Arrive On Green 0.44 1.00 0.00 0.00 0.47 0.47 0.36 0.00 0.36
Sat Flow, veh/h 3346 3532 0 0 3622 1535 3450 0 3070
Grp Volume(v), veh/h 389 2456 0 0 1817 459 1345 0 380
Grp Sat Flow(s),veh/h/ln1673 1721 0 0 1811 1535 1725 0 1535
Q Serve(g_s), s 12.8 0.0 0.0 0.0 70.4 34.0 53.4 0.0 13.6
Cycle Q Clear(g_c), s 12.8 0.0 0.0 0.0 70.4 34.0 53.4 0.0 13.6
Prop In Lane 1.00 0.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 732 2473 0 0 1700 720 1228 0 1093
V/C Ratio(X) 0.53 0.99 0.00 0.00 1.07 0.64 1.10 0.00 0.35
Avail Cap(c_a), veh/h 732 2473 0 0 1700 720 1228 0 1093
HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 36.6 0.0 0.0 0.0 39.8 30.1 48.3 0.0 35.5
Incr Delay (d2), s/veh 0.4 16.6 0.0 0.0 42.9 4.3 55.8 0.0 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.5 5.7 0.0 0.0 39.8 13.0 31.7 0.0 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.0 16.6 0.0 0.0 82.7 34.4 104.1 0.0 35.6
LnGrp LOS D B A A F C F A D
Approach Vol, veh/h 2845 2276 1725
Approach Delay, s/veh 19.3 72.9 89.0
Approach LOS B E F
Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 113.0 38.0 75.0 58.0
Change Period (Y+Rc), s 4.6 4.6 * 4.6 4.6
Max Green Setting (Gmax), s 87.4 13.0 * 70 53.4
Max Q Clear Time (g_c+I1), s 2.0 14.8 72.4 55.4
Green Ext Time (p_c), s 47.2 0.0 0.0 0.0
Intersection Summary
HCM 6th Ctrl Delay 54.7
HCM 6th LOS D
Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 19.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 1788 5 15 1565 5 20 0 13 5 0 5
Future Vol, veh/h 5 1788 5 15 1565 5 20 0 13 5 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 240 - - 250 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 9 9 9 9 9 9 9 9 9 9 9 9
Mvmt Flow 5 1943 5 16 1701 5 22 0 14 5 0 5

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1706 0 0 1948 0 0 2839 3694 974 2718 3694 853
          Stage 1 - - - - - - 1956 1956 - 1736 1736 -
          Stage 2 - - - - - - 883 1738 - 982 1958 -
Critical Hdwy 4.28 - - 4.28 - - 7.68 6.68 7.08 7.68 6.68 7.08
Critical Hdwy Stg 1 - - - - - - 6.68 5.68 - 6.68 5.68 -
Critical Hdwy Stg 2 - - - - - - 6.68 5.68 - 6.68 5.68 -
Follow-up Hdwy 2.29 - - 2.29 - - 3.59 4.09 3.39 3.59 4.09 3.39
Pot Cap-1 Maneuver 339 - - 271 - - ~ 7 4 239 9 4 289
          Stage 1 - - - - - - 60 100 - 84 130 -
          Stage 2 - - - - - - 293 130 - 254 100 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 339 - - 271 - - ~ 6 4 239 8 4 289
Mov Cap-2 Maneuver - - - - - - ~ 6 4 - 8 4 -
          Stage 1 - - - - - - 59 99 - 83 122 -
          Stage 2 - - - - - - 271 122 - 235 99 -

Approach EB WB NB SB
HCM Control Delay, s 0 0.2 $ 1906.2 $ 429.9
HCM LOS F F

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 10 339 - - 271 - - 16
HCM Lane V/C Ratio 3.587 0.016 - - 0.06 - - 0.679
HCM Control Delay (s) $ 1906.2 15.8 - - 19.1 - -$ 429.9
HCM Lane LOS F C - - C - - F
HCM 95th %tile Q(veh) 5.6 0 - - 0.2 - - 1.7
Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 1159 141 80 1148 45 200 0 420 90 320 362
Future Volume (veh/h) 0 1159 141 80 1148 45 200 0 420 90 320 362
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 0 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811 1811
Adj Flow Rate, veh/h 0 1207 58 83 1196 23 208 0 209 94 333 366
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 6 6 6 6 6 6 6 6 6 6 6
Cap, veh/h 0 2427 836 128 2135 952 0 310 244 261 487 435
Arrive On Green 0.00 0.54 0.54 0.04 0.62 0.62 0.00 0.00 0.09 0.15 0.28 0.28
Sat Flow, veh/h 0 4781 1535 3346 3441 1535 0 3441 2701 1725 1721 1535
Grp Volume(v), veh/h 0 1207 58 83 1196 23 0 0 209 94 333 366
Grp Sat Flow(s),veh/h/ln 0 1485 1535 1673 1721 1535 0 1721 1351 1725 1721 1535
Q Serve(g_s), s 0.0 22.0 2.3 3.2 26.3 0.8 0.0 0.0 8.6 6.4 22.4 29.2
Cycle Q Clear(g_c), s 0.0 22.0 2.3 3.2 26.3 0.8 0.0 0.0 8.6 6.4 22.4 29.2
Prop In Lane 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 0 2427 836 128 2135 952 0 310 244 261 487 435
V/C Ratio(X) 0.00 0.50 0.07 0.65 0.56 0.02 0.00 0.00 0.86 0.36 0.68 0.84
Avail Cap(c_a), veh/h 0 2427 836 183 2135 952 0 1114 875 261 655 584
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 0.0 18.5 14.0 61.7 14.3 9.5 0.0 0.0 44.2 49.5 41.4 43.8
Incr Delay (d2), s/veh 0.0 0.7 0.2 6.2 1.1 0.0 0.0 0.0 10.7 0.9 2.6 9.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 7.3 0.8 1.5 10.2 0.2 0.0 0.0 3.2 2.8 9.6 11.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.0 19.2 14.2 67.8 15.4 9.5 0.0 0.0 54.9 50.4 44.0 53.4
LnGrp LOS A B B E B A A A D D D D
Approach Vol, veh/h 1265 1302 209 793
Approach Delay, s/veh 19.0 18.7 54.9 49.1
Approach LOS B B D D
Timer - Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 9.9 76.8 0.0 43.3 86.7 26.2 17.1
Change Period (Y+Rc), s 4.9 * 6 * 4.7 6.5 6.0 6.5 * 5.4
Max Green Setting (Gmax), s 7.1 * 47 * 5 49.5 58.3 13.5 * 42
Max Q Clear Time (g_c+I1), s 5.2 24.0 0.0 31.2 28.3 8.4 10.6
Green Ext Time (p_c), s 0.0 11.3 0.0 5.7 14.5 0.1 1.1
Intersection Summary
HCM 6th Ctrl Delay 27.7
HCM 6th LOS C
Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (veh/h) 364 765 60 341 932 50
Future Volume (veh/h) 364 765 60 341 932 50
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1796 1796 1796 1796 1796 1796
Adj Flow Rate, veh/h 383 260 63 359 981 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 7 7 7 7 7 7
Cap, veh/h 684 305 379 1743 1057 485
Arrive On Green 0.20 0.20 0.22 0.51 0.32 0.32
Sat Flow, veh/h 3503 1522 1711 3503 3319 1522
Grp Volume(v), veh/h 383 260 63 359 981 15
Grp Sat Flow(s),veh/h/ln1706 1522 1711 1706 1659 1522
Q Serve(g_s), s 6.6 10.7 1.9 3.7 18.6 0.4
Cycle Q Clear(g_c), s 6.6 10.7 1.9 3.7 18.6 0.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 684 305 379 1743 1057 485
V/C Ratio(X) 0.56 0.85 0.17 0.21 0.93 0.03
Avail Cap(c_a), veh/h 1244 555 379 1743 1077 494
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.4 25.1 20.5 8.7 21.4 15.2
Incr Delay (d2), s/veh 3.3 24.8 0.1 0.3 13.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 5.5 0.7 1.1 8.5 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.7 49.9 20.5 9.0 34.6 15.3
LnGrp LOS C D C A C B
Approach Vol, veh/h 643 422 996
Approach Delay, s/veh 36.1 10.7 34.3
Approach LOS D B C
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s20.6 18.8 39.4 25.6
Change Period (Y+Rc), s 6.2 * 5.8 6.2 4.9
Max Green Setting (Gmax), s5.5 * 24 32.8 21.1
Max Q Clear Time (g_c+I1), s3.9 12.7 5.7 20.6
Green Ext Time (p_c), s 0.0 0.3 0.4 0.1
Intersection Summary
HCM 6th Ctrl Delay 30.0
HCM 6th LOS C
Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

--- tt .,, "i tt "i"i .,, ____________ _ 
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Intersection
Int Delay, s/veh 0.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1785 17 0 1590 0 13
Future Vol, veh/h 1785 17 0 1590 0 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 6 6 6 6 6 6
Mvmt Flow 1940 18 0 1728 0 14
 
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - - 979
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.02
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.36
Pot Cap-1 Maneuver - - 0 - 0 242
          Stage 1 - - 0 - 0 -
          Stage 2 - - 0 - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 242
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 
Approach EB WB NB
HCM Control Delay, s 0 0 20.8
HCM LOS C
 
Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 242 - - -
HCM Lane V/C Ratio 0.058 - - -
HCM Control Delay (s) 20.8 - - -
HCM Lane LOS C - - -
HCM 95th %tile Q(veh) 0.2 - - -

tt 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 1280 105 120 1520 20 25 0 30 5 0 5
Future Volume (veh/h) 20 1280 105 120 1520 20 25 0 30 5 0 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767
Adj Flow Rate, veh/h 22 1391 114 130 1652 22 27 0 33 5 0 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 9 9 9 9 9 9 9 9 9 9 9 9
Cap, veh/h 44 1764 144 164 2146 29 143 14 74 144 25 69
Arrive On Green 0.03 0.56 0.56 0.10 0.63 0.63 0.09 0.00 0.09 0.09 0.00 0.09
Sat Flow, veh/h 1682 3142 256 1682 3392 45 502 155 802 479 267 746
Grp Volume(v), veh/h 22 740 765 130 816 858 60 0 0 10 0 0
Grp Sat Flow(s),veh/h/ln 1682 1678 1720 1682 1678 1758 1459 0 0 1492 0 0
Q Serve(g_s), s 0.7 18.8 19.0 4.1 18.9 19.0 1.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 18.8 19.0 4.1 18.9 19.0 2.0 0.0 0.0 0.3 0.0 0.0
Prop In Lane 1.00 0.15 1.00 0.03 0.45 0.55 0.50 0.50
Lane Grp Cap(c), veh/h 44 942 966 164 1062 1113 231 0 0 237 0 0
V/C Ratio(X) 0.50 0.79 0.79 0.79 0.77 0.77 0.26 0.00 0.00 0.04 0.00 0.00
Avail Cap(c_a), veh/h 158 1198 1228 245 1284 1346 621 0 0 619 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 26.1 9.3 9.4 23.9 7.1 7.1 23.2 0.0 0.0 22.5 0.0 0.0
Incr Delay (d2), s/veh 8.7 2.7 2.8 10.0 2.4 2.3 0.6 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 4.7 4.9 1.9 3.8 4.0 0.7 0.0 0.0 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.7 12.1 12.2 34.0 9.5 9.4 23.8 0.0 0.0 22.6 0.0 0.0
LnGrp LOS C B B C A A C A A C A A
Approach Vol, veh/h 1527 1804 60 10
Approach Delay, s/veh 12.5 11.2 23.8 22.6
Approach LOS B B C C
Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 9.5 9.8 34.9 9.5 5.9 38.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.9 7.9 38.7 19.9 5.1 41.5
Max Q Clear Time (g_c+I1), s 4.0 6.1 21.0 2.3 2.7 21.0
Green Ext Time (p_c), s 0.2 0.0 9.4 0.0 0.0 11.7
Intersection Summary
HCM 6th Ctrl Delay 12.0
HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 1640 105 110 1420 5 80 0 90 5 0 5
Future Volume (veh/h) 5 1640 105 110 1420 5 80 0 90 5 0 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767
Adj Flow Rate, veh/h 5 1783 114 120 1543 5 87 0 98 5 0 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 9 9 9 9 9 9 9 9 9 9 9 9
Cap, veh/h 11 1905 121 148 2319 8 156 13 118 153 19 107
Arrive On Green 0.01 0.59 0.59 0.09 0.68 0.68 0.15 0.00 0.15 0.15 0.00 0.15
Sat Flow, veh/h 1682 3205 203 1682 3432 11 593 82 761 567 125 692
Grp Volume(v), veh/h 5 925 972 120 754 794 185 0 0 10 0 0
Grp Sat Flow(s),veh/h/ln 1682 1678 1730 1682 1678 1765 1437 0 0 1384 0 0
Q Serve(g_s), s 0.2 41.3 43.1 5.8 21.9 22.0 8.9 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 41.3 43.1 5.8 21.9 22.0 10.3 0.0 0.0 0.4 0.0 0.0
Prop In Lane 1.00 0.12 1.00 0.01 0.47 0.53 0.50 0.50
Lane Grp Cap(c), veh/h 11 997 1028 148 1134 1193 286 0 0 279 0 0
V/C Ratio(X) 0.45 0.93 0.95 0.81 0.67 0.67 0.65 0.00 0.00 0.04 0.00 0.00
Avail Cap(c_a), veh/h 101 1012 1044 152 1134 1193 392 0 0 380 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 41.0 15.2 15.6 37.1 7.9 7.9 33.9 0.0 0.0 29.8 0.0 0.0
Incr Delay (d2), s/veh 26.4 14.0 16.3 26.2 1.5 1.4 2.4 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 15.8 17.5 3.3 5.8 6.1 3.7 0.0 0.0 0.2 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.4 29.2 31.8 63.3 9.4 9.3 36.3 0.0 0.0 29.8 0.0 0.0
LnGrp LOS E C C E A A D A A C A A
Approach Vol, veh/h 1902 1668 185 10
Approach Delay, s/veh 30.7 13.2 36.3 29.8
Approach LOS C B D C
Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 17.3 11.8 53.8 17.3 5.0 60.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.0 7.5 50.0 19.0 5.0 52.5
Max Q Clear Time (g_c+I1), s 12.3 7.8 45.1 2.4 2.2 24.0
Green Ext Time (p_c), s 0.5 0.0 4.1 0.0 0.0 12.5
Intersection Summary
HCM 6th Ctrl Delay 23.2
HCM 6th LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 1331 5 23 1560 20 10 0 7 5 0 5
Future Volume (veh/h) 20 1331 5 23 1560 20 10 0 7 5 0 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767
Adj Flow Rate, veh/h 22 1447 5 25 1696 22 11 0 8 5 0 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 9 9 9 9 9 9 9 9 9 9 9 9
Cap, veh/h 44 2156 7 49 2142 28 161 23 57 144 25 68
Arrive On Green 0.03 0.63 0.63 0.03 0.63 0.63 0.09 0.00 0.09 0.09 0.00 0.09
Sat Flow, veh/h 1682 3431 12 1682 3393 44 601 245 615 472 267 739
Grp Volume(v), veh/h 22 708 744 25 838 880 19 0 0 10 0 0
Grp Sat Flow(s),veh/h/ln 1682 1678 1764 1682 1678 1759 1460 0 0 1478 0 0
Q Serve(g_s), s 0.7 14.6 14.6 0.8 19.8 19.9 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.7 14.6 14.6 0.8 19.8 19.9 0.6 0.0 0.0 0.3 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.02 0.58 0.42 0.50 0.50
Lane Grp Cap(c), veh/h 44 1055 1109 49 1060 1110 241 0 0 237 0 0
V/C Ratio(X) 0.50 0.67 0.67 0.51 0.79 0.79 0.08 0.00 0.00 0.04 0.00 0.00
Avail Cap(c_a), veh/h 156 1321 1389 156 1321 1384 603 0 0 602 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 25.9 6.4 6.4 25.8 7.3 7.3 22.5 0.0 0.0 22.4 0.0 0.0
Incr Delay (d2), s/veh 8.6 0.9 0.9 8.1 2.7 2.6 0.1 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 2.8 2.9 0.4 4.1 4.3 0.2 0.0 0.0 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.6 7.4 7.3 34.0 10.0 9.9 22.6 0.0 0.0 22.4 0.0 0.0
LnGrp LOS C A A C A A C A A C A A
Approach Vol, veh/h 1474 1743 19 10
Approach Delay, s/veh 7.8 10.3 22.6 22.4
Approach LOS A B C C
Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 9.5 6.1 38.4 9.5 5.9 38.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 19.0 5.0 42.5 19.0 5.0 42.5
Max Q Clear Time (g_c+I1), s 2.6 2.8 16.6 2.3 2.7 21.9
Green Ext Time (p_c), s 0.0 0.0 10.8 0.0 0.0 12.1
Intersection Summary
HCM 6th Ctrl Delay 9.3
HCM 6th LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 1788 5 15 1565 5 20 0 13 5 0 5
Future Volume (veh/h) 5 1788 5 15 1565 5 20 0 13 5 0 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767 1767
Adj Flow Rate, veh/h 5 1943 5 16 1701 5 22 0 14 5 0 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 9 9 9 9 9 9 9 9 9 9 9 9
Cap, veh/h 11 2377 6 33 2419 7 142 17 44 121 21 58
Arrive On Green 0.01 0.69 0.69 0.02 0.70 0.70 0.08 0.00 0.08 0.08 0.00 0.08
Sat Flow, veh/h 1682 3434 9 1682 3433 10 663 223 564 471 267 738
Grp Volume(v), veh/h 5 949 999 16 831 875 36 0 0 10 0 0
Grp Sat Flow(s),veh/h/ln 1682 1678 1765 1682 1678 1765 1449 0 0 1475 0 0
Q Serve(g_s), s 0.2 25.7 25.7 0.6 18.6 18.6 0.3 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.2 25.7 25.7 0.6 18.6 18.6 1.4 0.0 0.0 0.4 0.0 0.0
Prop In Lane 1.00 0.01 1.00 0.01 0.61 0.39 0.50 0.50
Lane Grp Cap(c), veh/h 11 1161 1221 33 1183 1244 204 0 0 199 0 0
V/C Ratio(X) 0.45 0.82 0.82 0.49 0.70 0.70 0.18 0.00 0.00 0.05 0.00 0.00
Avail Cap(c_a), veh/h 131 1401 1473 131 1401 1473 486 0 0 484 0 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d), s/veh 31.7 7.0 7.0 31.1 5.5 5.5 27.8 0.0 0.0 27.4 0.0 0.0
Incr Delay (d2), s/veh 25.5 3.3 3.2 11.0 1.3 1.2 0.4 0.0 0.0 0.1 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 5.3 5.5 0.3 3.2 3.4 0.5 0.0 0.0 0.1 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.2 10.3 10.2 42.1 6.8 6.8 28.3 0.0 0.0 27.5 0.0 0.0
LnGrp LOS E B B D A A C A A C A A
Approach Vol, veh/h 1953 1722 36 10
Approach Delay, s/veh 10.3 7.1 28.3 27.5
Approach LOS B A C C
Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 9.5 5.7 48.8 9.5 4.9 49.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 18.0 5.0 53.5 18.0 5.0 53.5
Max Q Clear Time (g_c+I1), s 3.4 2.6 27.7 2.4 2.2 20.6
Green Ext Time (p_c), s 0.1 0.0 16.6 0.0 0.0 15.6
Intersection Summary
HCM 6th Ctrl Delay 9.1
HCM 6th LOS A
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1001 K Street | 3rd Floor | Sacramento, CA 95814 | (916) 329-7332 | Fax (916) 773-2015   
www.fehrandpeers.com 

Memorandum 
 
Date: August 2, 2021   

To: Steve McMurtry & Josh Smith, DeNovo Planning Group   

From: Carly Panos, Fehr & Peers   

Subject: Scannell Industrial Project Vehicle Miles Traveled Analysis   

RS21-4062 

Fehr & Peers completed a vehicle miles traveled (VMT) analysis for the proposed Scannell 
Development Industrial Project located at 1520 Lathrop Road in Lathrop, CA. The project 
proposes three industrial buildings totaling 191,160 square feet on an existing 18.2-acre site. The 
existing parcel is vacant with a Service Commercial land use designation. The project proposes a 
General Plan Amendment and Rezone to General Industrial.  

This VMT analysis compares both existing and cumulative VMT per industrial employee against 
the Citywide average for this use type to determine if the project would result in a significant 
impact.  The memo also presents the difference in trip generation characteristics under the 
existing and proposed zoning. 

Applicable Policies and Significance Criteria 
Senate Bill 743 

SB 743, which became effective statewide in July 2020, resulted in several statewide changes to 
the evaluation of transportation and traffic impacts under CEQA. It directed the California Office 
of Planning and Research (OPR) to amend the CEQA Guidelines to establish new metrics for 
determining the significance of transportation impacts of projects within transit priority areas 
(TPAs) and allowed OPR to extend use of the new metrics beyond TPAs. The California Natural 
Resources Agency certified and adopted the amended CEQA Guidelines in December 2018. In the 
amended CEQA Guidelines, OPR selected VMT as the preferred transportation impact metric. The 
amended CEQA Guidelines state that “generally, VMT is the most appropriate measure of 
transportation impacts”.   
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SB 743 added section 21099 to the Public Resources Code, which states that automobile delay, as 
described by LOS or similar measures of vehicular capacity or traffic congestion, shall not be 
considered a significant impact on the environment upon certification of the CEQA Guidelines by 
the Natural Resources Agency.  

To aid in SB 743 implementation, in December 2018, OPR released its Technical Advisory on 
Evaluating Transportation Impacts in CEQA (Technical Advisory). The Technical Advisory provides 
advice and recommendations to CEQA lead agencies on how to implement the SB 743 changes. 
This includes technical recommendations regarding the assessment of VMT, thresholds of 
significance, VMT mitigation measures, and screening thresholds for certain land use projects. 
Lead agencies may consider and use these recommendations at their discretion and with the 
provision of substantial evidence to support alternative approaches. 

City of Lathrop Summary for SB 743 Implementation 

On September 14, 2020, the City of Lathrop adopted thresholds of significance and screening 
criteria for the purpose of analyzing transportation impacts under CEQA related to vehicle miles 
traveled consistent with SB 743 and OPR’s Technical Advisory. Attachment 2 (Summary for SB 743 
Implementation) of the resolution summarizes metrics, screening criteria, methodology, 
thresholds of significance, and mitigation options, which were used to evaluate VMT for the 
proposed project.  

Metrics and Thresholds 

The Summary for SB 743 Implementation identifies two primary metrics for measuring VMT – 
project-generated VMT and project’s effect on VMT. Project-generated VMT measures the 
amount of VMT generated by the project, while the project’s effect on VMT compares all VMT on 
roadways within the model with and without the project to evaluate if the project would result in 
an overall increase in VMT model-wide. 

For the proposed project, home-based work VMT per industrial employee is the efficiency metric 
used to evaluate project-generated VMT.  

OPR’s Technical Advisory and the City of Lathrop Summary for SB 743 Implementation do not 
specifically identify thresholds for industrial development projects. Therefore, this analysis 
assumes the proposed project would result in a significant impact if:  

• The proposed project would generate home-based work VMT per industrial employee 
that is greater than the existing or cumulative citywide average home-based work VMT 
for industrial developments per industrial employee.  

The above thresholds recognizes that industrial uses are typically preferred to be placed in 
locations that are less dense, which preserves land in more dense areas for high density 
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residential and commercial/office uses. Industrial land uses are often land intensive; therefore, 
placing industrial land uses in less urban areas characterized by having higher VMT per employee 
allows land in efficient VMT areas to be more effectively utilized and can help achieve an overall 
reduction in VMT. Therefore, so long as the project does not exceed the citywide average home-
based work VMT for industrial development per industrial employee, it can be concluded that the 
project is consistent with achieving an overall reduction in regional VMT.  

Methodology 

The Summary for SB 743 Implementation indicates potential impacts could be assessed based on 
both efficiency metrics and/or the project’s effect on VMT. This analysis uses the efficiency metric 
previously described to determine if the project would result in a significant impact.  

The City of Lathrop Travel Demand Model (TDM), which is a modified version of the San Joaquin 
Council of Governments TDM, was used to evaluate project-generated VMT as the model was 
recently updated to include detailed land use and transportation inputs in the Cities of Lathrop, 
Manteca, and Ripon. Consistent with guidance contained in the Technical Advisory, VMT reported 
by the model has been adjusted to account for trips (and VMT) that extend beyond the model 
boundaries (e.g., commute to the Bay Area). Both the Base Year (2020) and Cumulative Year 
(2040) versions of the model were used to evaluate project-generated VMT for the proposed 
project under existing and cumulative conditions.  

First, the Base Year (2020) TDM was used to calculate the existing (baseline) citywide average 
home-based work VMT of 38.9 miles per industrial employee for industrial developments in the 
City.  The Base Year TDM was then updated to include the proposed industrial development 
project and used to estimate the proposed project’s home-based work VMT per industrial 
employee.  

Second, the Cumulative Year (2040) TDM was used to calculate the cumulative citywide average 
home-based work VMT of 39.0 miles per industrial employee for industrial developments in the 
City. The Cumulative Year TDM was then updated to include the proposed industrial development 
project and used to estimate the proposed project’s home-based work VMT per industrial 
employee. 

Additionally, because the proposed project includes a General Plan Amendment and Rezone from 
Service Commercial to Industrial, trip generation rates published in the Trip Generation Manual 
10th Edition Supplement (Institute of Transportation Engineers, 2020) are used to discuss how the 
General Plan Amendment and Rezone may result in an overall increase or decrease in daily trips 
generated by the property, which can qualitatively be used to describe if the project could result 
in an increase or decrease in VMT due to the land use designation change.  

!t 
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VMT Analysis 
Project-Generated VMT 

To evaluate project-generated VMT, the proposed project was added to the Base Year (2020) and 
Cumulative Year (2040) TDMs to determine the proposed project’s home-based work VMT per 
industrial employee. Table 1 displays the existing and cumulative citywide average home-based 
work VMT for industrial developments per industrial employee, and the proposed project’s home-
based work VMT per industrial employee under existing and cumulative conditions. 

Table 1 – VMT Analysis - Project-Generated VMT 

Scenario Home-Based Work VMT per Industrial 
Employee 

Existing – Citywide Average 38.9 

Existing - Proposed Project 37.2 

Cumulative – Citywide Average 39.0 

Cumulative - Proposed Project 36.8 

Notes: The City of Lathrop Base Year (2020) TDM was used to estimate Existing Citywide Average 
VMT and Existing Proposed Project VMT. The Cumulative Year (2040) TDM was used to estimate 
Cumulative Citywide Average VMT and Cumulative Proposed Project VMT.  
Source: Fehr & Peers, 2021.  

As displayed, the proposed project is anticipated to generate 37.2 home-based work VMT per 
industrial employee under existing conditions and 36.8 under cumulative conditions, which is less 
than the citywide average home-based work VMT for industrial developments per industrial 
employee under existing and cumulative conditions.  

Because the proposed project would not exceed the existing or cumulative citywide average 
home-based work VMT for industrial developments per industrial employee, the proposed 
project-generated VMT would not result in a significant transportation impact.  

Trip Generation Comparison 

Trip generation rates published in the Trip Generation Manual 10th Edition Supplement (Institute of 
Transportation Engineers, 2020) were used to calculate the daily trip generation of the existing 
Service Commercial and proposed General Industrial land use designations. It is important to note 
that warehousing is a permitted use under the Service Commercial designation. However, a 
specific tenant has not been identified for the proposed project and therefore, the developer is 
requesting the General Plan Amendment and Rezone to provide flexibility in the event a light 
industrial or manufacturing type tenant are interested in occupying one or more of the buildings.  
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Table 2 displays the daily trip generation rates per thousand square feet of space for various land 
uses that could be developed on the site under each General Plan land use designation. 

Table 2 – Trip Generation Comparison 

General Plan Land 
Use Designation ITE Code ITE Category Daily Trip Rate per KSF 

Service Commercial 

820 Shopping Center 37.75 

934 Drive Through Restaurant 470.95 

943 Auto Parts and Service 
Center 16.28 

840 Auto Sales (New) 27.84 

710 Office 9.74 

150 Warehousing 1.74 

General Industrial 

110 General Light Industrial 4.96 

130 Industrial Park 3.37 

140 Manufacturing 3.93 

151 Mini Storage 1.51 

Notes: Trip rates identified are published in Trip Generation Manual 10th Edition Supplement 
(Institute of Transportation Engineers, 2020). 
Source: Fehr & Peers, 2021 

As displayed, uses permitted under the General Industrial land use designation typically generate 
fewer daily trips per thousand square feet of building space than uses permitted under the 
Service Commercial land use designation. Therefore, it can qualitatively be concluded that the 
General Plan Amendment and Rezone would result in fewer vehicle trips being generated by the 
property.  

It is also noted, subsequent analysis for the project will include a more detailed discussion of trip 
generation rates used for the project specifically. Since a specific tenant has not yet been 
identified, the project trip generation will be based on a blended trip generation rate.  
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