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Acronyms and Abbreviations 1 

µg/m3 micrograms per cubic meter 

AMP Adaptive Management Program 

ATCM Airborne Toxic Control Measures 

BAAQMD Bay Area Air Quality Management District 

BHBA Basalt Hill Borrow Area 

BMP best management practice 

BOC Board of Consultants 

CAAQS California Ambient Air Quality Standards 

CalEEMod California Emissions Estimator Model 

CARB California Air Resources Board 

CCR California Code of Regulations 

CEQA California Environmental Quality Act 

cfs cubic feet per second 

CM Conservation Measure (only used for Ogier Ponds and  
Coyote Percolation Dam) 

CO2e carbon dioxide equivalent 

County Santa Clara County 

cy cubic yard(s) 

dBA A-weighted decibel 

dBL XXX 

DPM diesel particulate matter 

DSOD California Department of Water Resources, Division of  
Safety of Dams 

DWR California Department of Water Resources 

EIR Environmental Impact Report 

EMFAC Emission FACtor model 

FAHCE Fish and Aquatic Habitat Collaborative Effort 

FERC Federal Energy Regulatory Commission 

FOCP Federal Energy Regulatory Commission Order Compliance 
Project 

GHG greenhouse gas 

gpm gallons per minute 

HI hazard index 

HLOW high-level outlet works 

hp horsepower 

HRA health risk assessment 

Hz Hertz 

in/sec inches per second 

kg kilogram 

kW Kilowatt 
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Ldn or DNL energy average of the A-weighted sound levels occurring 
during a 24-hour period 

Leq equivalent steady-state sound level 

LLOW low-level outlet works 

m3 cubic meter 

MDAQMD Mojave Desert Air Quality Management District 

MEI maximum exposed individual 

MT metric tons 

NAAQS National Ambient Air Quality Standards 

NOA naturally occurring asbestos 

NOX nitrogen oxides 

OEHHA California Office of Environmental Health Hazard Assessment 

PM particulate matter 

PM10 particulate matter of aerodynamic radius of 10 micrometers or 
less 

PM2.5 particulate matter of aerodynamic radius of 10 micrometers or 
less 

PPV peak particle velocity 

PRC Public Resources Code 

Project Anderson Dam Seismic Retrofit Project 

ROG reactive organic gases 

SLM sound level meter 

SMP Valley Water Stream Maintenance Program 

SOX Sulfur oxides 

TAC toxic air contaminant 

TNTe Trinitrotoluene equivalent 

US 101 U.S. Highway 101 

USEPA U.S. Environmental Protection Agency 

Valley Water Santa Clara Valley Water District 

VdB vibration velocity in decibels 

VHP Santa Clara Valley Habitat Plan 
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Chapter 1  2 

INTRODUCTION 3 

The Santa Clara Valley Water District (Valley Water) has prepared this Partially Recirculated Draft 4 
Environmental Impact Report (EIR) to provide the public, responsible agencies, and trustee agencies 5 
with additional information regarding the potential environmental effects of the Anderson Dam 6 
Seismic Retrofit Project (Project). The Project involves retrofitting and upgrading Anderson Dam and 7 
associated facilities to meet Federal Energy Regulatory Commission (FERC), California Department of 8 
Water Resources (DWR), Division of Safety of Dams (DSOD), and Valley Water public safety 9 
requirements, decommissioning the hydroelectric facility at the dam to reduce operating costs, 10 
implementing Conservation Measures that include Phase 1 measures described in the Fish and 11 
Aquatic Habitat Collaborative Effort (FAHCE) Settlement Agreement Regarding Water Rights of the 12 
Santa Clara Valley Water District on Coyote, Guadalupe, and Stevens Creeks, initialed by the 13 
Initialing Parties on May 27, 2003 (hereafter referred to as the FAHCE Settlement Agreement) and 14 
Fish Habitat Restoration Plan within Coyote Creek, and continuing to operate the dam after retrofit, 15 
consistent with the FAHCE rule curves.  16 

Valley Water has prepared this Partially Recirculated Draft EIR pursuant to requirements under the 17 
California Environmental Quality Act (CEQA) (Public Resources Code [PRC] section 21000 et seq.) and 18 
the CEQA Guidelines (14 California Code of Regulations [CCR] section 15000 et seq.), in particular 19 
CEQA Guidelines Section 15088.5, which sets forth the requirements for recirculated Draft EIRs. 20 

The Draft EIR for the Project was circulated for public review between September 1 and November 21 
8, 2023. After circulation of the Draft EIR, Valley Water met with the Project Board of Consultants 22 
(BOC), which reviews the Project and makes recommendations to FERC, to discuss updated design 23 
plans and construction sequencing. In response to that meeting and BOC recommendations, Valley 24 
Water now proposes to make certain construction changes such as extending work hours, adding 25 
some weekend days, and beginning work on certain Project components sooner. These proposed 26 
changes would allow Valley Water to construct planned Project components within the planned 27 
construction timeline before the wet season each year to improve its ability to complete the Project 28 
on schedule.  29 

As detailed in Chapter 2, Project Changes, the Project description was revised to reflect these 30 

changes to the construction schedule and construction hours, as well as to the average and 31 

maximum daily workers now estimated to be required for the Seismic Retrofit component and a 32 

minor variance to Best Management Practice (BMP) AQ-1 (Use Dust Control Measures). These 33 

Project changes necessitated revisions to certain impact analyses in the aesthetics, air quality, 34 

greenhouse gas (GHG) emissions, and noise and vibration sections of the Draft EIR, which are 35 

included in this Partially Recirculated Draft EIR. The changes to the Project do not substantially 36 

change the information, analysis, or significance conclusions in the remaining sections of the Draft 37 

EIR. Therefore, revisions to those sections are not included in this Partially Recirculated Draft EIR. 38 
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1.1 Overview of California Environmental Quality Act Requirements 1 

Pursuant to Section 15088.5 of the CEQA Guidelines, a lead agency is required to recirculate an EIR 2 
when significant new information is added to the EIR after public notice is given of the availability of 3 
the Draft EIR for public review under Section 15087 but before certification. As used in this section, 4 
the term “information” can include changes in the project or environmental setting as well as 5 
additional data or other information. In the case of the Project Draft EIR, the new information being 6 
added includes the Project description changes mentioned above, and the resulting revisions to 7 
certain portions of the aesthetics, air quality, GHG emissions, and noise and vibration sections of the 8 
Draft EIR. If the Draft EIR revision is limited to a few chapters or portions of the Draft EIR, the lead 9 
agency need only recirculate the chapters or portions that have been modified (CEQA Guidelines 10 
Section 15088.5[c]). In that case, the lead agency may request that reviewers limit their comments 11 
to the recirculated portions of the Draft EIR (CEQA Guidelines Section 15088.5[f][2]).  12 

1.2 Scope of Partially Recirculated Draft Environmental Impact 13 

Report  14 

As described in Chapter 2, Project Changes, of this report, the Partially Recirculated Draft EIR 15 
includes several Project description changes. Specifically, the Project description was revised to 16 
reflect changes to the Seismic Retrofit component’s construction schedule and construction hours, 17 
estimated average and maximum daily workers, and a minor variance to BMP AQ-1, as well as to 18 
correct typographical errors. 19 

Revisions are limited to the following modified sections of the Draft EIR:  20 

▪ Section 3.1, Aesthetics: Analysis of nighttime light and glare during Seismic Retrofit 21 
construction (Impact AES-3). 22 

▪ Section 3.3, Air Quality: Revision of BMP AQ-1; analysis of Seismic Retrofit construction-23 
related air quality emissions (Impacts AQ-1, AQ-2, and AQ-3).  24 

▪ Section 3.9, Greenhouse Gas Emissions: Analysis of Seismic Retrofit construction-related 25 
GHG emissions (Impacts GHG-1 and GHG-2). 26 

▪ Section 3.16, Noise and Vibration: Addition of two new noise sensitive receptors; analysis of 27 
Seismic Retrofit construction-related noise and vibration (Impacts NOI-1 and NOI-2). 28 

▪ Minor editorial clarifications are also made to the above revised sections.   29 

Chapter 3, Revised EIR Analysis, of this document includes a detailed description of the revisions to 30 
these sections being recirculated to the public for additional comment. In addition, two appendices 31 
to the Partially Recirculated Draft EIR provide additional technical information related to the air 32 
quality, GHG, and noise and vibration impact analyses. 33 

1.3 Partially Recirculated Draft Environmental Impact Report Public 34 

Review Period and Comment Process 35 

Public notice and circulation of a Recirculated Draft EIR is subject to the same notice and 36 
consultation requirements that applied to the original Draft EIR, per CEQA Guidelines Sections 37 
15086 and 15087. Valley Water has issued a Notice of Availability to provide agencies and the public 38 
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with formal notification that the Partially Recirculated Draft EIR is available for review and 1 
comment. In addition, notice of the Partially Recirculated Draft EIR, with required content, was sent 2 
directly to each commenter that commented on the Draft EIR (CEQA Guidelines 15088.5[f][3]). 3 

The Notice of Availability, Partially Recirculated Draft EIR, and select appendices are available at the 4 
following website: https://www.valleywater.org/public-review-documents. The Partially 5 
Recirculated Draft EIR and select appendices are also available for review at the following locations:  6 

Santa Clara Valley Water District 7 
5750 Almaden Expressway 8 
San José, CA 95118-3686 9 

City of Morgan Hill 10 
17575 Peak Avenue 11 
Morgan Hill, CA 95037 12 

City of Morgan Hill Library 13 
60 West Main Ave 14 
Morgan Hill, CA 95037 15 

The Partially Recirculated Draft EIR can be reviewed between the hours of 7:30 a.m. and 5:00 p.m., 16 
Monday through Thursday, at the Valley Water headquarters building, located at 5750 Almaden 17 
Expressway, San José, CA 95118. Please contact Ms. Tiffany Chao at (408) 630-3107 to arrange a 18 
date and time for review. 19 

Valley Water is circulating this Partially Recirculated Draft EIR for a 45-day public review and 20 
comment period. The purpose of public circulation is to provide agencies, stakeholders, and 21 
interested individuals with opportunities to comment on the contents of the Partially Recirculated 22 
Draft EIR. Pursuant to Section 15088.5(f)(2) of the CEQA Guidelines, Valley Water directs that 23 
reviewers of this Partially Recirculated Draft EIR limit their comments to those that relate to the 24 
sections of the Partially Recirculated Draft EIR that have been revised and recirculated.  25 

Written comments concerning this Partially Recirculated Draft EIR should be mailed or emailed 26 
during this review period and should be directed to the name and address listed below. Please 27 
submit your written comments at the earliest possible date, but no later than September 20, 2024, 28 
which is 45 days from the August 5, 2024, release date for the Partially Recirculated Draft EIR.  29 

Tiffany Chao, Senior Water Resources Specialist 30 
Santa Clara Valley Water District 31 
5750 Almaden Expressway 32 
San José, CA 95118-3686 33 
(408) 630-3107 34 
ADSRPcomments@valleywater.org 35 

1.4 Final EIR and EIR Certification  36 

Valley Water will respond to written comments received during the public review period that raise 37 
significant environmental issues related to the contents of this Partially Recirculated Draft EIR in the 38 
Final EIR. The Final EIR will consist of the Draft EIR, the recirculated portions of the Draft EIR, a 39 
response to comments document that will respond to substantive comments received on the Draft 40 
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EIR and the recirculated portions of the Draft EIR, and any revisions to the Draft EIR and the 1 
recirculated portions of the Draft EIR.  2 

Prior to any decision on the Project, the Valley Water Board of Directors will review the Final EIR and 3 
consider certifying the document as complying with CEQA at a regularly scheduled Board meeting. 4 
Upon certification of the Final EIR, Valley Water may proceed with Project approval actions. 5 
Approval of the Project would be preceded by written findings for each significant adverse 6 
environmental effect identified in the EIR (CEQA Guidelines Section 15091), and if necessary, a 7 
statement of overriding considerations (CEQA Guidelines Section 15093). At the time that CEQA 8 
findings are adopted, Valley Water would also adopt a mitigation monitoring and reporting program 9 
for adopted mitigation measures. 10 

1.5 Contents of Partially Recirculated Draft EIR 11 

This Partially Recirculated Draft EIR contains the following components. Changes to the Draft EIR 12 
text made by this Partially Recirculated Draft EIR are shown in underline (new text added) and 13 
strikeout (deleted text). 14 

Chapter 1, Introduction. This chapter describes the Project background, purpose and organization 15 
of the Partially Recirculated Draft EIR, and public review process. 16 

Chapter 2, Project Changes. This chapter describes the changes to the Project as originally 17 
presented in the Draft EIR. 18 

Chapter 3, Revised EIR Analysis. Chapter 3 includes four sections that show the Project’s revised 19 
direct and cumulative impact analyses, as applicable, based on the Project description changes. 20 
Minor revisions are also made to the Environmental Setting and Methodology and Approach to 21 
Impact Analysis sections, where appropriate. The following resource topics are addressed in  22 
Chapter 3: 23 

▪ 3.1 – Aesthetics 

▪ 3.3 – Air Quality 

▪ 3.9 – Greenhouse Gas Emissions 

▪ 3.16 – Noise and Vibration

Chapter 4, List of Preparers and Contributors. This is a list of the individuals involved in preparing 1 
the Partially Recirculated Draft EIR and their responsibilities. 2 

Revised Appendices. The two appendices to the Partially Recirculated Draft EIR provide additional, 3 
more technical or specialized information about air quality, GHG, and noise impacts. These 4 
appendices were provided with the Draft EIR and have been revised in this Partially Recirculated 5 
Draft EIR to reflect the Project changes, as well as to provide additional technical documentation of 6 
both the Draft EIR and Partially Recirculated Draft EIR impact analyses. 7 

Appendix E Air Quality, Greenhouse Gas and Health Risk Assessment Technical Report 8 

Appendix M Noise and Vibration Impact Assessment 9 
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Chapter 2  1 

PROJECT CHANGES 2 

2.1 Introduction 3 

This section describes the changes to the Draft EIR Project description. Chapter 3, Revised EIR 4 
Analysis, includes the revised environmental setting, methodology/approach, and analysis (as 5 
applicable) based on these Project changes.  6 

The Project involves retrofitting and upgrading Anderson Dam and its associated facilities to meet 7 
FERC, DSOD, and Valley Water public safety requirements. The Project also includes 8 
decommissioning the hydroelectric facility at the dam, implementing Conservation Measures, and 9 
continuing to operate and maintain the dam once the retrofit has been completed. The Project 10 
consists of numerous Project components that fall into six overarching categories: 11 

1) Seismic Retrofit. Project components related to the Anderson Dam facility upgrades and 12 
improvements to stabilize and mitigate potential seismic risks and comply with current 13 
public safety requirements. 14 

2) Conservation Measures. Project components designed to avoid and minimize adverse 15 
environmental impacts and, in some cases, provide environmental benefits.  16 

3) Construction Monitoring. Project components include habitat and species monitoring 17 
during construction to document project effects on the environment. 18 

4) Post-Construction Anderson Dam Facilities Operations and Maintenance: Project 19 
components that involve how proposed, permanent Anderson Dam facilities would be 20 
operated and maintained following construction. These Project components include 21 
implementation of the FAHCE Phase 1 flow measures at the Anderson Dam facility, post-22 
construction monitoring, and post-construction maintenance. 23 

5) Post-Construction Conservation Measure Operations and Maintenance: Project 24 
components that involve how proposed, permanent Conservation Measure facilities would 25 
be operated and maintained following construction. These Conservation Measure facilities 26 
include implementation of the Ogier Ponds Conservation Measure (CM), North Channel 27 
Extension, Phase 2 Coyote Percolation Dam Fish Passage Enhancements (Phase 2 Coyote 28 
Percolation Dam CM), and the Sediment Augmentation Program. 29 

6) Post-Construction Project and FAHCE Adaptive Management Program: Adaptive 30 
management of all post-construction operations, and all habitat restoration Conservation 31 
Measures components would occur in accordance with the FAHCE Adaptive Management 32 
Plan (AMP). Pursuant to the FAHCE Framework, a Project-specific ADSRP AMP has been 33 
developed. The AMP includes four key elements: measurable objectives for steelhead and 34 
salmon fisheries and their habitats; compliance monitoring, validation monitoring, and long-35 
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term trend monitoring; adaptive actions that may be identified to assure measurable 1 
objectives are met; and reporting.1 2 

The Project changes only pertain to the Seismic Retrofit component, specifically relating to the 3 
Seismic Retrofit construction hours/schedule, estimated average and maximum daily workers, and a 4 
minor variance related to implementation of BMP AQ-1 (Use Dust Control Measures). Refer to 5 
Section 2.5, Seismic Retrofit Construction, of the Draft EIR for a complete description of this Project 6 
component. Table 2-1 compares the Project schedule and hours evaluated in the Draft EIR with 7 
those evaluated in this Partially Recirculated Draft EIR. The revisions to the daily number of workers 8 
estimates are included in Table 2-2 in Section 2.5.1.2, Work Hours and Crew Size, and the variance 9 
to BMP AQ-1 is included in Section 2.11.1, Best Management Practices, below.   10 

Table 2-1. Comparison of Seismic Retrofit Construction Schedule in Draft EIR and Partially 11 

Recirculated Draft EIR 12 

Seismic Retrofit 
Construction Schedule 
Element  Project Evaluated in Draft EIR 

Changes Evaluated in this Partially 
Recirculated Draft EIR 

Low Level Outlet Works Begin the following activities in Year 
2: installation and operation of the 

water treatment system; excavation 
of upstream portal, downstream 
portal, trench, outlet structure 

foundation; tunneling; and tunnel 
lining (see Table 2-3 in the Draft EIR 

for details) 

Move the start of the activities 
described as beginning in Year 2 in the 

Draft EIR to beginning in Year 1. No 
change in the total construction 
duration for these activities (see 

revised Table 2-3 below for details and 
comparison of changes) 

Saturday Work Limited to tunneling for the high 
and low level outlet works, 

communications/paving activities 
on Cochrane Road, and support 
production (Years 2 through 6) 

Can occur for all construction activities, 
as necessary (Years 1 through 7) 

Sunday Work No Sunday work Up to 12 Sundays in Years 1 through 3, 
40 Sundays in Year 4, and 12 Sundays in 

Years 5 through 7 

Nighttime Work Can occur during excavation of the 
existing dam, construction of the 

replacement dam, tunneling for the 
high- and low-level outlet works, 
communications/paving activities 
on Cochrane Road, and support 

production, as necessary (Years 2 
through 6) 

Can occur during the same activities 

evaluated in the Draft EIR as well as 

during construction of the spillway and 

conversion of the existing Stage 1 

Diversion System into the Stage 2 

Diversion System (Years 1 through 7) 

 

1 Note: Item 6, Post-Construction Project and FAHCE Adaptive Management Program, was mistakenly omitted from the Executive Summary of 

the Draft EIR on page ES-10 (Post-Construction Conservation Measure Operations and Maintenance was repeated twice). Since the Post-

Construction Project and FAHCE Adaptive Management Program component was correctly evaluated in the Draft EIR, this is a typographical 

correction and not a Project change subject to this Partially Recirculated Draft EIR.  
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2.2 Project Changes 1 

The following section presents applicable sections of the Draft EIR that have been revised using 2 
underline (new text included) and strikeout (removed text) to reflect the Project changes included in 3 
this Partially Recirculated Draft EIR. The Draft EIR page numbers are included in parentheses next to 4 
each heading for ease of cross-referencing. 5 

2.5 Seismic Retrofit Construction (Draft EIR p. 2-32) 6 

Construction activities for the Seismic Retrofit components include the following: site 7 
mobilization and preparation, including clearing and preparing temporary construction access 8 
and haul roads, staging and stockpile areas; reservoir dewatering and cofferdam construction; 9 
construction of the temporary water diversion system; dam excavation and fill (including 10 
dredging, excavation of embankment materials from borrow areas and disposal of excess 11 
materials at disposal areas); construction of the new outlet works and spillway; construction 12 
other ancillary facilities; the decommissioning of the hydroelectric facility; and site restoration. 13 
Additionally, all of the Seismic Retrofit components would be constructed on bedrock 14 
foundations or on compacted fill materials that do not exhibit shrink/swell behavior. 15 

These stages of construction are described in more detail in the sections below. 16 

 17 

2.5.1.1 Schedule (Draft EIR p. 2-32) 18 

Construction of the Seismic Retrofit components is planned to extend over a 7-year duration. 19 
Seismic Retrofit components activities are expected to commence in the spring of Year 1 and 20 
extend through the winter of Year 7. The following bullet points provide an overview of the 21 
construction activities projected to occur by calendar year: 22 

▪ Year 1: Site mobilization; full dewatering of the reservoir from deadpool to elev. 450 23 
feet; and preparation of staging areas, access and haul roads, in-reservoir stockpile 24 
areas, and borrow sites2; and begin tunneling for the low-level outlet works (LLOW). 25 

▪ Year 2: Full dewatering of the reservoir from deadpool to elev. 450 feet; cofferdam and 26 
extension pipe construction; conversion of existing Stage 1 Diversion System into Stage 27 
2 Diversion System; dam excavation to interim dam3 with crest of elev. 565 feet (Stage 28 
1a Dam Excavation); and tunneling for high-level outlet works (HLOW) 29 

▪ Year 3: Dam excavation to interim dam with crest El. 556 feet (Stage 1b Dam 30 
Excavation); construction of HLOW; and demolition of the existing spillway 31 

▪ Year 4: Dam excavation to a remnant core (Stage 2a Dam Excavation) and dam fill to 32 
interim dam with crest elev. 556 feet (Stage 2b Fill); and construction of the spillway. 33 

 

2 Since the issuance of the FERC Order, technical work reveals that deadpool is actually approximately elevation 490 feet NAVD 88, and Valley 

Water's request to correct the FERC Order definition of deadpool is pending. 

3 During excavation of the existing dam and construction of the replacement dam there will be four winter seasons when reservoir inflows will 

be conveyed past the dam site through a diversion system. Inflows that exceed the capacity of the diversion system will form temporary 

reservoirs behind interim dams (Valley Water 2021f). 
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▪ Year 5: Dam fill to interim dam with crest elev. 565 feet (Stage 3a Dam Fill); construction 1 
of the spillway; and construction of the low-level outlet works (LLOW) 2 

▪ Year 6: Dam fill to new dam crest elev. 657 feet (Stage 3b Dam Fill); completion of 3 
LLOW, including sloping intake structure and outlet structure; completion of the 4 
spillway, including the unlined chute, and refilling of the reservoir 5 

▪ Year 7: Permanent roadways and site restoration; and repaving Cochrane Road 6 

Where appropriate, construction years are referred to throughout this section to provide the 7 
reader with a general understanding for the phase at which construction would be occurring. 8 
Note that references to the “dry season” refer generally to spring and summer months when 9 
rainfall would not be expected (e.g., April 15 through October 15); references to the “wet 10 
season” refer to fall and winter months when rainfall would be expected (October 15 through 11 
April 15).4 In general, in-channel work downstream of the dam, would occur during the dry 12 
season, but could be extended in a given year with regulatory agency approvals, contingent on 13 
weather conditions, implementation of BMPs, and remaining work activities that would need to 14 
be completed within the work season. Work within the reservoir area, including dam excavation 15 
and reconstruction, would occur in work season that extends into the “wet season” from April 1 16 
to November 30 or later to complete work for public safety. In-channel work would occur from 17 
June 15 to October 15.  18 

2.5.1.2 Work Hours and Crew Size (Draft EIR p. 2-33) 19 

Generally, cConstruction activities would be conducted during a single 10-hour shift per day, 20 
between 6:00 a.m. and 4:00 p.m., Monday through Friday Saturday, with limited Sunday work. 21 
Sunday work would include up to 12 Sundays in Years 1 through 3, up to 40 Sundays in Year 4, 22 
and up to 12 Sundays in Years 5 through 7. Specific project components that would require 23 
modified construction hours changes to this schedule include: 24 

▪ Excavation of the existing dam and construction of the replacement dam and spillway, 25 
and conversion of existing Stage 1 Diversion System into Stage 2 Diversion System – two 26 
10-hour shifts, with a 0.5-hour lunch break (one shift between 6:00 a.m. and 4:30 p.m., 27 
and the second shift from 6:00 p.m. to 4:30 a.m., Monday through Friday Saturday and 28 
certain Sundays) 29 

▪ Blasting at the Basalt Hill Borrow Area (BHBA) (described in Section 2.5.2) – restricted 30 
hours of 8:00 a.m. to 5:00 p.m.; 31 

▪ Cochrane Road – communication lines and repaving – construction may occur outside 32 
the work window of 6:00 am and 4:00 pm, including weekends on a limited basis up to 33 
24-hours a day, 6 days per week;  34 

▪ Delivery of materials – 7:00 a.m. to 8:00 p.m, Monday to Friday;  35 

▪ Tunneling (e.g., use of a road header) required for the outlet works (e.g., construction of 36 
the HLOW and LLOW at the dam) – up to 24 hours per day, 6 days per week; and, 37 

 

4 Note that dry and wet season definitions can change in consultation with regulatory agencies based on predicted weather and precipitation 

conditions for each year.  
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▪ Support production (e.g., concrete placement) – 24 hours per day, 6 days per week 1 
(Valley Water 2021d)  2 

The number of workers on site would vary based on the phase of construction. A summary of 3 
the average and maximum number of workers associated with the Project by construction 4 
phase and year is provided in Table 2-2. 5 

Table 2-2. Seismic Retrofit Workers by Construction Phase 6 

Construction Phase Construction Year 

Daily Number of Workers 

(Average/Maximum) 

Site Mobilization Year 1 75/115 40/55 

Stage 1a Dam Excavation Year 2 145/180 120/195 

Stage 1b Dam Excavation Year 3 155/200 140/230 

Stage 2a Excavation and Fill Year 4 135/200 130/190 

Stage 2b Excavation and Fill Year 4 190/240 170/205 

Stage 3a Dam Fill Year 5 170/230 150/235 

Stage 3b Dam Fill Year 6 165135/235 

Site Restoration Year 7 55/85100 

Source: AECOM 2022 2024 7 

2.5.1.3 Typical Equipment (Draft EIR p. 2-34) 8 

The types of equipment needed for construction and durations of use would vary widely based 9 
on the project component and phase of construction. Where appropriate, typical construction 10 
equipment is discussed throughout this section to provide the reader with a general 11 
understanding of the types of construction equipment that may be used. A detailed summary of 12 
typical construction equipment required for each construction phase is provided in Table 2-3. 13 

14 
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Table 2-3. Seismic Retrofit Construction Sequencing and Required Construction Equipment 1 

Project Component 

Construction 

Phase Construction Activity 

Approximate 

Duration 

(months) Equipment Type 

Haul and Access Roads, Stockpile and 

Staging Area Preparation 

Year 1 Construction of the haul 

roads and preparation of 

stockpile areas 

8 Bulldozers, excavators, dump trucks, water 

truck, motor grader, track drills 

Active Treatment System (described in 

Section 2.5.4.2) 

Years 1 2 to 6 Installation and operation of 

the water treatment system 

72 3,000 gpm treatment system 

Cofferdam Year 2 Construction of the 

cofferdam 

2 Articulated dump trucks, bulldozers, loader, 

long-reach excavator, track drill, crane, 

vibratory sheet pile driver, welder, concrete 

trucks, concrete pump truck, concrete 

vibrators, generator (80 kW) 

Bypass Pump System and Extension Pipe Years 2 to 6 Construction of the 

diversion extension pipe and 

bypass flows to Stage 2 

Diversion System 

60 Articulated dump truck, excavator, crane, 

vibratory plate, tampers, welder, generator 

(80 kW) 

Bypass Pump System Years 2, 6 Installation of the pumps 

and pipes, bypass flows to 

the Stage 1 Diversion 

System in Year 2 and to 

HLOW intake in Year 6 

13 Three 15 cfs capacity pumps (up to two 

operating and one as backup), site generator 

(2,000 kW), truck, and loader 

Dam Stages 1a, 1b, 

2a Excavation 

(Years 2, 3, 4) 

Excavation of the existing 

dam (includes work at 

stockpile areas and reservoir 

disposal area) 

17 Large rigid-body dump trucks, articulated 

dump trucks, large and medium excavators, 

water trucks, motor graders, bulldozers, 

bulldozers w/discs, rock screen for oversize 

materials, pumps, generator (80 kW) 
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Project Component 

Construction 

Phase Construction Activity 

Approximate 

Duration 

(months) Equipment Type 

Dam Stages 2b, 3a, 

3b Fill (Years 

4, 5, 6) 

Construction of replacement 

dam (includes work at 

stockpile areas) 

18 Large rigid-body dump trucks, articulated 

dump trucks, highway dump trucks, large 

and medium excavators, loaders, water 

trucks, motor graders, bulldozers, bulldozers 

with discs, compactors, tampers, 

compressors, grade-all, generator (80 kW) 

Import Filter and Drain Material Stages 2b, 3a, 

3b Fill (Years 

4, 5, 6) 

Hauling filter and drain 

material to the site and 

stockpiling in staging area 1E 

29 Highway dump trucks, bulldozer, loader 

 LLOW Years 1, 2, 4, 

5 

Excavation of upstream 

portal, downstream portal, 

trench, and outlet structure 

foundation 

5 Large excavator, articulated dump trucks, 

track drills, compressor, bobcat, shotcrete 

batch plant, loader, manlift, pumps, 

generator (80 kW) 

LLOW Year 1, 2 Tunnel excavation 2.5 Articulated dump trucks, compressors, 

bobcat, shotcrete batch plant, loader, 

manlift, pumps, ventilation fan, road-header, 

robotic shotcrete machine, scoop trams, 

generator (80 kW) 

LLOW Years 1, 2, 3, 

4, 5, 6 

Tunnel lining 2 Compressor, loader, manlift, crane, pumps, 

ventilation fan, welder, concrete trucks, 

concrete pump truck, concrete vibrators, 

generator (80 kW) 

LLOW Years 5, 6 Construction of sloping 

intake structure, concrete 

encasement, pipe supports, 

and outlet structure 

20 Large excavator, articulated dump trucks, 

track drills, compressors, bobcat, loader, 

manlift, crane, pumps, welder, concrete 

trucks, concrete pump truck, concrete 

vibrators, generator (80 kW) 
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Project Component 

Construction 

Phase Construction Activity 

Approximate 

Duration 

(months) Equipment Type 

LLOW Year 6 Pipe, mechanical and 

electrical installation 

12 Crane, manlift, welder, loader, generator 

(80 kW) 

HLOW Year 2 HLOW and access adit 

tunnel portal excavation 

6 Large excavator, articulated dump trucks, 

track drills, compressors, bobcat, shotcrete 

batch plant, loader, manlift, generator 

(80 kW) 

HLOW Year 2 HLOW tunnel and access 

adit tunnel excavation 

6.5 Articulated dump trucks, compressors, 

bobcat, shotcrete batch plant, loader, 

manlift, pumps, ventilation fan, road-header, 

robotic shotcrete machine, scoop trams, 

generator (80 kW) 

HLOW Year 2 HLOW tunnel and access 

adit tunnel lining 

5 Compressors, loader, manlift, crane, pumps, 

ventilation fan, welder, concrete trucks, 

concrete pump truck, concrete vibrators, 

generator (80 kW) 

HLOW Year 3 Gate shaft excavation 2 Crane, small excavator, articulated dump 

trucks, track drills, compressors, shotcrete 

batch plant, loader, manlift, pumps, 

ventilation fan, robotic shotcrete machine, 

welder, generator (80 kW) 

HLOW Year 3 Gate shaft lining 2.5 Crane, compressors, loader, manlift, pumps, 

ventilation fan, welder, concrete trucks, 

concrete pump truck, concrete vibrators, 

generator (80 kW) 

HLOW Year 3 Construction of intake 

structure 

2 Large excavator, articulated dump trucks, 

compressor, bobcat, loader, manlift, crane, 

welder, concrete trucks, concrete pump 

truck, concrete vibrators, generator (80 kW) 
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Project Component 

Construction 

Phase Construction Activity 

Approximate 

Duration 

(months) Equipment Type 

HLOW Year 3 Pipe, mechanical and 

electrical installation 

3 Crane, manlift, welder, loader, generator 

(80 kW) 

Tie-back Wall at Cochrane Road Year 3 Construction of the tie-back 

wall at Cochrane Road 

2.5 Medium excavator, articulated dump trucks, 

track drill, compressor, shotcrete batch 

plant, loader, manlift, generator (80 kW) 

Spillway Years 2, 3 Demolition of existing 

spillway 

10 Excavator-mounted hoe-rams, excavators, 

loader, highway legal dump trucks, water 

trucks, compressors, jackhammers, 

generator (80 kW) 

Spillway Years 3, 4 Excavation and foundation 

preparation 

15 Large and medium excavators, articulated 

dump trucks, highway legal dump trucks, 

water truck, track drills, compressors, 

bobcat, shotcrete batch plant, loader, 

pumps, generator (80 kW) 

Spillway Years 3, 4, 5 Construction of spillway 

structure 

21 Compressors, bobcat, loader, manlift, crane, 

pumps, welder, concrete trucks, concrete 

pump truck, concrete vibrators, generator 

(80 kW) 

Develop BHBA Year 5 Preparation, excavation, 

blasting, and hauling of 

material 

11 Large excavators, bulldozers with rippers, 

articulated dump trucks, track drills, 

explosives truck, blasting, compressor, 

shotcrete batch plant, loader, manlift, 

generator (80 kW) 

Develop Packwood Gravel Borrow Pit Year 5 Strip sediment, excavate 

test trenches, excavation of 

borrow pit, hauling of 

excavated materials, and 

moisture conditioning 

1.5 Large and medium excavators, bulldozers, 

articulated dump trucks, bulldozers with 

discs 
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Project Component 

Construction 

Phase Construction Activity 

Approximate 

Duration 

(months) Equipment Type 

Main Avenue Pipeline, Anderson Force 

Main 

Year 5 Connection of the Main 

Avenue Pipeline and 

Anderson Force Main to the 

LLOW outlet structure 

1.5 Excavators, dump trucks, compactors, 

vibratory plates, tampers, welder, pumps, 

generator (80 kW) 

Permanent Access Roads Year 7 Restoration of parking areas, 

construction of permanent 

access roads, and repaving 

Cochrane Road 

9 Large and medium excavators, bulldozers, 

articulated dump trucks, highway legal dump 

tracks, water truck, track drills, compressor, 

shotcrete batch plant, loader, manlift, motor 

grader, compactors, asphalt paving machine, 

concrete trucks, concrete pump truck, 

concrete vibrators, generator (80 kW) 

Restoration Enhancements Years 7 to 8 Fine grading, tree planting, 

construction of recreational 

features (Serpentine Bridge, 

interpretive trail, picnic 

facilities, fences), 

revegetation/landscaping, 

restoration of parking areas, 

restoration of leach field, 

and bathroom remodels 

12 Bobcat, watering truck, small excavator, and 

grader 

Source: AECOM 2022 1 

Key: cfs = cubic feet per second; gpm = gallons per minute; HLOW = high-level outlet works; kW = kilowatt; LLOW = low-level outlet works  2 
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 1 

2 

2.5.4.3 Temporary Diversion System (Draft EIR p. 2-57) 3 

The Project includes two stages of water diversion throughout construction activities. The 4 
Stage 1 Temporary Diversion System would be converted to the Stage 2 Diversion System to 5 
continue to bypass flows in Coyote Creek behind Anderson Reservoir around the Project Area, 6 
and return flows to lower Coyote Creek throughout Project construction. The Stage 1 Diversion 7 
System would consist of a lake tap pipe with trash rack, tunnel, and an outlet structure with two 8 
102-inch-diameter fixed cone valves and a 24-inch-diameter sleeve valve (Figure 2-5). The Stage 9 
2 Diversion System would largely consist of the Stage 1 Diversion System with the exception of a 10 
screened intake structure and tunnel that would replace the lake tap pipe and trash rack of the 11 
Stage 1 Diversion System. 12 

To convert the Stage 1 Diversion System to the Stage 2 Diversion System, the Stage 1 Diversion 13 
System would be operated until the reservoir is completely dewatered, which is expected to 14 
occur in spring of Year 1 2 of Project construction. Once the reservoir is dewatered, construction 15 
of the Stage 2 Diversion System would begin. This conversion is expected to begin occur in Year 16 
1 2 of Project construction, after the reservoir is completely dewatered, and would be 17 
completed by Year 2. 18 

Construction of the water diversion system would generally involve: excavation of the upstream 19 
diversion intake portal, excavation and support for the diversion system horseshoe tunnels 20 
(upstream portion of the low-level outlet tunnel), construction of the tunnel linings, 21 
construction of the diversion intake structure, and construction of the diversion extension pipe, 22 
including a section at the right end of the cofferdam that would be encased in concrete to allow 23 
heavy truck traffic to cross the pipe. Once the temporary diversion system is in place, the 24 
temporary bypass pumping system (described above) would be shutoff and inflows would be 25 
directed into the diversion extension pipe and through the Stage 2 Diversion System. The 350-26 
foot-long, 8-foot-diameter steel pipe at the upstream end of the Stage 1 Diversion System would 27 
be abandoned by filling with lightweight cellular concrete. 28 

2.5.4.7 Construction of Outlet Works (Draft EIR p. 2-61) 29 

Low-Level Outlet Works (Draft EIR p. 2-61) 30 

Construction of the LLOW would occur in Years 1 through 5 and 6. Construction would include 31 
the following: trench excavation to uncover the downstream end of the LLOW tunnel and to 32 
expose the outlet structure foundation (37,000 cy); removal of the existing bulkhead at the 33 
downstream end of the low-level outlet tunnel; construction of the reinforced concrete tunnel; 34 
construction of the mass concrete thrust block and low-level outlet structure foundation; 35 
construction of the low-level outlet structure; and construction of the tie-ins to the Main 36 
Avenue Pipeline and Anderson Force Main Pipeline. Construction would also include excavation 37 
of the sloping intake structure foundation (10,700 cy), construction of the sloping intake 38 
structure, construction of pipe saddles and installation of the 78-inch pipeline and 33-inch 39 
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pipeline within the low-level outlet tunnel, and all mechanical, electrical, and 1 
testing/commissioning work to make the LLOW operational. Excavated materials would be 2 
hauled to the Reservoir Disposal Area.  3 

2.11 Avoidance and Minimization Measures (Draft EIR p. 2-121) 4 

Valley Water would implement a range of standardized measures to avoid or minimize adverse 5 
effects on the environment. These are introduced below and summarized in Table 2-21, and 6 
described in Appendix A. 7 

 8 

Best management practices (BMPs) are standard practices that prevent, avoid, or minimize 9 
potentially adverse effects associated with construction, operations, and maintenance activities. 10 
Valley Water routinely incorporates a wide range of BMPs from its Best Management Practices 11 
Handbook (Valley Water, 2014) into project designs and throughout the implementation of 12 
projects. In addition, for work in and near streams, Valley Water would also employ other BMPs 13 
included in the 2019–2023 Stream Maintenance Program Manual (Valley Water 2019; Appendix 14 
A), as necessary, to reduce impacts on specific resources. The Project would also include the 15 
applicable Valley Water BMPs (as well as VHP conditions), as summarized in Table 2-21. 16 

Table 2-21. Relevant BMPs and VHP Conditions 17 

Valley Water SMP/BMP/VHP No. SMP/BMP/VHP Summary 

Air Quality 

BMPs1 

AQ-1: Use Dust Control Measures Would require implementation of dust and air 

quality management measures, including 

implementation of BAAQMD’s BMPs for dust 

suppression.2 

Sources: Valley Water 2014, 2019 18 

Key: AQ = Air Quality; BAAQMD = Bay Area Air Quality Management District 19 
1 Note: In Draft EIR Table 2-21, in addition to air quality, BMP AQ-1 is listed as applicable to several other resource 20 
topics, including agriculture and forestry resources, biological resources, energy, geology and soils, hazards and 21 
hazardous materials, hydrology, water supply and water quality, land use, and recreation.  22 
2 Due to the unique and complex nature of Seismic Retrofit Construction, one minor variance from the BAAQMD 23 
BMPs related to vehicle speeds on unpaved roads is necessary in certain situations and areas to make it feasible for 24 
the Project, as detailed in Section 3.3.3.7, Applicable Best Management Practices and BAAQMD Measures. The 15 25 
miles per hour speed limit would apply to all vehicles and equipment only in areas containing naturally occurring 26 
asbestos. Outside of these areas, a 25 mile per hour speed limit would be observed for haul trucks on unpaved roads 27 
(light duty pick-up trucks would observe the 15 mile per hour limit), such as the in-reservoir access roads to Stockpile 28 
Areas K and L.  29 

  30 
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 1 

Chapter 3  2 

REVISED EIR ANALYSIS 3 

This section includes revised environmental analysis based on proposed Project changes discussed in 4 
Chapter 2, Project Changes. This document only includes sections of analysis which were materially 5 
affected by the proposed changes. All information that was included in the Draft EIR and is excluded 6 
in revised form here would remain substantially unchanged, aside from minor changes to accurately 7 
reflect the Project changes, and the Draft EIR analysis for non-recirculated Draft EIR sections 8 
remains accurate and applicable.  9 

3.1 Aesthetics 10 

 11 

The analysis of light and glare under Impact AES-3 was revised based on the changes to the Seismic 12 
Retrofit construction hours, which includes an increased number of Seismic Retrofit construction 13 
activities and construction days involving early morning, evening, and nighttime construction. The 14 
analysis under Impact AES-3 presented in the Draft EIR has been revised using underline (new text 15 
included) and strikeout (removed text) to reflect the Project changes included in Chapter 2 of this 16 
Partially Recirculated Draft EIR that would cause increased construction lighting during early 17 
morning, evening, and nighttime construction activities. The Draft EIR page numbers are included in 18 
parentheses next to each heading for ease of cross-referencing. Based on these revisions, the 19 
impact determinations and mitigation measures remain unchanged from those disclosed in the 20 
Draft EIR.  21 

Impact AES-3: Create a new source of substantial light or glare which would adversely 22 

affect day or nighttime views in the area (Less than Significant with Mitigation)  23 

Seismic Retrofit Construction (Draft EIR p. 3.1-56) 24 

As described in Chapter 2, Project Description, Seismic Retrofit construction activities would 25 
routinely occur primarily during daytime hours between 6:00 a.m. and 4:00 p.m. During the 26 
daytime hours, the sun’s reflection on equipment may create a new source of glare. However, 27 
due to the combination of distance from work areas and the nearest sensitive viewers and 28 
intervening topography, daytime construction activities would not create a substantial source of 29 
light or glare. 30 

Earthwork resulting from the excavation of the existing dam and construction of the 31 

replacement dam and spillway, conversion of the Stage 1 Diversion System to the Stage 2 32 

Diversion System, tunneling for the HLOW and LLOW, communications/paving activities on 33 

Cochrane Road and support production (e.g., concrete placement) would require work during 34 
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early fall mornings, evening, and nighttime hours, and therefore, construction lighting would be 1 

necessary during these times. The work requiring construction lighting is anticipated to occur 2 

throughout Seismic Retrofit construction, including on Saturdays and select Sundays, as 3 

necessary. Additionally, in the event of an emergency, some additional nighttime work and 4 

associated lighting may be needed. 1 Due to distance, topography, and/or intervening 5 

vegetation, most nighttime, evening, and early fall morning construction activities would not be 6 

visible from nearby public roads or vantage points. However, depending on where nighttime, 7 

evening, and fall morning activities occur, limited construction lighting may be temporarily 8 

visible from nearby public roads, which would be a substantial new source of substantial 9 

nighttime lighting adversely affecting public views. This would be a significant impact.  10 

Implementation of Mitigation Measure AES-3 and VHP Condition 7 would reduce adverse 11 
effects on nighttime, evening, and fall morning views due to construction lighting to a level that 12 
is less than significant with mitigation. 13 

Significance Conclusion Summary (Draft EIR p. 3.1-57 to 3.1-58) 14 

Use of lighting during early morning, evening, and nighttime construction activities and 15 
emergency activities may create a new source of substantial light adversely affecting nighttime 16 
views of nearby motorists traveling on public roads near the Seismic Retrofit and Ogier Ponds 17 
CM construction areas. Views of such lighting would be a significant impact; however, 18 
Mitigation Measure AES-3 and VHP Condition 7 would require that lighting from the 19 
construction areas is shielded, directed downwards and/or away from public roadways and 20 
motorists. With this measure implemented, substantial new sources of light and glare would not 21 
adversely affect nighttime views of construction areas, and this impact would be less than 22 
significant with mitigation.  23 

Once construction of Seismic Retrofit components are completed, existing lighting would be 24 
replaced with permanent lighting, as needed (e.g., at the Anderson Dam boat ramp parking 25 
area, safety lighting). Replacement lighting would not be substantially different from current 26 
lighting throughout the Project Area. Therefore, this impact would be less than significant. 27 

With respect to construction of Conservation Measures, outside of the Ogier Ponds CM, work 28 
activities would be small in scale and conducted during the daytime. These activities would 29 
mostly be screened by mature vegetation and/or occur away from large numbers of sensitive 30 
viewers. These components would not introduce a new substantial source of light or glare, and 31 
this impact would be less than significant. 32 

Based on the summary above, Project impacts on light and glare would be less than significant 33 
with mitigation. 34 

 

1 Note: While the Chapter 2, Project Description, in the Draft EIR mentioned evening delivery work, the impact analysis under 

Impact AES-3 did not identify nighttime lighting associated with delivery vehicles, which could occur until 8 p.m., as an aesthetic 

impact. Delivery vehicles may introduce light after sunset during winter, but this effect is minor since they are present only 

briefly along public roadways. This clarification is not included in the revised Draft EIR impact analysis as it does not pertain to 

Project changes. 
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Cumulative Impact AES-3: Create a new source of substantial light or glare which 1 

would adversely affect day or nighttime views in the area (Not Cumulatively 2 

Considerable) (Draft EIR p. 3.1-63 to 3.1-64) 3 

Project construction activities would occur primarily during daytime hours; however, earthwork 4 

on the excavation of the existing dam and construction of the replacement dam and spillway, 5 

conversion of the Stage 1 Diversion System to the Stage 2 Diversion System, tunneling for the 6 

HLOW and LLOW, communications/paving activities on Cochrane Road and support production 7 

(e.g., concrete placement) would require work during early morning, evening, and nighttime 8 

hours. Therefore, early morning, evening, and nighttime construction lighting would be 9 

necessary during these work phases.  10 

Cumulative projects, plans, and programs could result in incrementally adverse impacts if they 11 
create light or glare in the same Project Area and at the same time as the Project. 12 

Cumulative Effects of Project with the FOCP  13 

The FOCP would be completed before construction activities for the Project begin; these two 14 
projects would not result in cumulative impacts related to light and glare. There would be no 15 
cumulative effect. 16 

Cumulative Effects of Project with Probable Future Projects, Programs, and Plans  17 

Many of the other reasonably foreseeable future projects identified in Section 3.0.5, Approach 18 
to Cumulative Impacts, when combined with impacts of the Project (as described in Section 3.1), 19 
could result in new sources of substantial light and glare. Construction activities related to Valley 20 
Water’s other seismic retrofit, dam improvement, and flood protection projects, for example, 21 
would result in similar impacts in the event of nighttime work, as would other development 22 
projects in the County. Although the other probable future projects would be required to 23 
comply with lighting requirements and other development standards, during both construction 24 
and operation/maintenance, that would reduce their lighting impacts, the cumulative impact 25 
related to light and glare resulting from the Project in combination with these other probable 26 
future projects would be significant.  27 

Significance Conclusion Summary  28 

Project construction activities would routinely occur primarily during daytime hours; however, 29 

earthwork on the excavation of the existing dam and construction of the replacement dam and 30 

spillway, conversion of the Stage 1 Diversion System to the Stage 2 Diversion System, tunneling 31 

for the HLOW and LLOW, communications/paving activities on Cochrane Road and support 32 

production (e.g., concrete placement) would require work during early morning, evening, and 33 

nighttime hours. Therefore, early morning, evening, and nighttime construction lighting would 34 

be necessary during these work phases. Additionally, in the event of an emergency, some 35 

nighttime work and associated lighting may be needed. Due to distance, topography, location in 36 

other viewsheds, and/or intervening vegetation, it is anticipated that most early morning, 37 

evening, and nighttime construction activities would not be visible from nearby public roads or 38 

residences. However, depending on where these activities occur, early morning, evening, and 39 

nighttime construction lighting could be temporarily visible from nearby residences and public 40 
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roads, which could be a nuisance to nearby residents and motorists traveling on local roads. This 1 

is a significant cumulative impact when added to the impacts of other probable future projects, 2 

and the Project's contribution would be cumulatively considerable. Mitigation Measure AES-3 3 

requires that lighting is shielded and directed downward and/or away from residential areas. 4 

Through implementation of Mitigation Measure AES-3, the Project’s contribution to cumulative 5 

impacts related to light and glare would be not cumulatively considerable. 6 

3.2 Air Quality 7 

 8 

Section 3.3.3, Methodology and Approach to Impact Analysis, in the Draft EIR has been modified 9 
because of the Project changes. Specifically, Draft EIR Section 3.3.3.1, Seismic Retrofit Construction, 10 
and Section 3.3.3.7, Applicable Best Management Practices and BAAQMD Measures, have been 11 
modified to account for the revised Seismic Retrofit construction hours and days, beginning work on 12 
certain Project components sooner, a minor variance to BMP AQ-1, and other minor clarifications. 13 
The text presented in the Draft EIR has been revised below using underline (new text included) and 14 
strikeout (removed text) to reflect the changes included in Chapter 2 of this Partially Recirculated 15 
Draft EIR, and the Draft EIR page numbers are included in parentheses next to each heading for ease 16 
of cross-referencing. The Air Quality, Greenhouse Gas and Health Risk Assessment Technical Report 17 
(Appendix E) to the Draft EIR has also been updated to reflect these changes.   18 

3.3.3.1  Seismic Retrofit Construction (Draft EIR p. 3.3-23 to 3.3-25) 19 

As described in Section 3.0, Introduction, the baseline for evaluating Seismic Retrofit 20 
construction effects is the existing conditions at the time of EIR preparation modified by the 21 
FOCP implementation (referred to as the existing conditions baseline). Existing baseline 22 
operations for the Project reflect a seismically restricted capacity (e.g., maintenance of the 23 
reservoir at deadpool), and flow releases and maintenance activities projected to occur 24 
following completion of the FOCP, presently under construction. Similarly, the construction 25 
baseline assumes completion of facility upgrades and physical changes associated with the 26 
FOCP. 27 

Criteria Pollutant Emissions 28 

The CEQA Air Quality, Greenhouse Gas and Health Risk Assessment Technical Report (Ramboll 29 
2023 2024) (Appendix E2), which supports the air quality assessment in this section, primarily 30 
used the methodology from the California Emissions Estimator Model (CalEEMod) version 31 
2022.1.0  to quantify the criteria pollutant emissions for the Project. CalEEMod incorporates 32 
numerous default assumptions and CARB emission factors for on-road and off-road vehicles. 33 
The emission factors for off-road equipment and mobile sources were obtained from the latest 34 
versions of CARB’s OFFROAD and EMission FACtor (EMFAC) models, respectively. Emissions 35 
calculations associated with off-road construction equipment were based on the construction 36 
schedule and the type, size, fuel type, tier level, hours of operation and utilization factor for 37 
each piece of equipment. For diesel-powered off-road construction equipment, methodologies 38 

 

2 Appendix E has been revised in support of this Partially Recirculated Draft EIR.  
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consistent with CalEEMod were used to estimate emissions. Where Project-specific equipment 1 
information was not available, CalEEMod default hp was used. Load factors for each piece of 2 
equipment were based on default factors from CalEEMod. On-site boat emissions were 3 
estimated using emission factors and methodology from CARB’s Pleasure Craft Model Database, 4 
matched to their respective gasoline-fueled boat classifications. Blasting-related emissions were 5 
estimated using methods from the Mojave Desert Air Quality Management District (MDAQMD) 6 
Emissions Inventory Guidance for Mineral Handling and Processing Industries and USEPA’s AP-7 
42, and San Joaquin Valley Air Pollution Control District’s guidance for hexavalent chromium. 8 
Emissions calculations associated with blasting activities were based on the number of blast 9 
holes drilled, type of explosives, and amounts of material shifted by blasting, as provided by 10 
Valley Water. Emissions assumed one complete blast occurs in 1 hour of activity. Emissions from 11 
on-road construction trips for workers, vendors, and haul trucks were estimated using emissions 12 
factors from EMFAC2021. EMFAC2021 incorporates the Pavley Clean Car Standards and the 13 
Advanced Clean Cars program. 14 

Project construction activities would be completed using a combination of off-road and portable 15 
construction equipment. It was assumed that all construction off-road equipment is diesel 16 
powered except for those specified as electric or gasoline powered. Specific construction 17 
equipment assumptions for each phase and construction trip assumptions for workers, vendors, 18 
and haul trucks are provided in Appendix E.  19 

Seismic retrofit construction is anticipated to span a 7-year period. The specific construction 20 
phasing schedule is provided in Appendix E. Annual emissions were averaged over 260 the 21 
number of work days of in each construction each year to give average daily emissions in 22 
pounds per day.  Average daily emissions were calculated for each phase of construction, then 23 
summed for all phases that occur concurrently.  24 

Mitigated emissions account for the implementation of Mitigation Measure AQ-1 and 25 
Mitigation Measure AQ-2. Mitigation Measure AQ-1 would require the use of Tier 4 engines for 26 
off-road equipment and 2010 or newer on-road heavy duty diesel trucks and boat engines. 27 
Mitigation Measure AQ-2 calls for the use of blasting wind screens during construction blasting 28 
activities.  29 

Application of BAAQMD-Recommended Mitigation and ATCMs 30 

BAAQMD recommends the implementation of Basic Construction Mitigation Measures 31 
Recommended for All Projects Best Management Practices for Construction-Related Fugitive 32 
Dust Emissions (see Appendix A, BMP-AQ-13) as mitigation for fugitive dust from construction. 33 
BAAQMD considers the impact of construction-related fugitive dust emissions to be less than 34 
significant if all the Basic Best Management Practices (i.e., measures from BMP AQ-1) are 35 
implemented. 36 

In addition, all projects must implement any applicable ATCMs. This includes the ATCM for DPM 37 
from portable engines; ATCM to limit diesel-fueled commercial motor vehicle idling; ATCM to 38 

 

3 Note: As detailed in Section 3.3.3.7, Applicable Best Management Practices and BAAQMD Measures, BMP AQ-1 includes a 

requirement that vehicles on unpaved roads observe a 15 mile per hour speed limit. To make this BMP feasible for the Project, 

this BMP would be modified to allow haul trucks to travel up to 25 miles per hour on unpaved roads, except in areas with 

naturally occurring asbestos where the 15 miles per hour limit would still apply.   



Valley Water  Revised EIR Analysis 

 

Anderson Dam Seismic Retrofit Project 3-6 August 2024 

Partially Recirculated Draft Environmental Impact Report 

reduce particulate emissions from diesel-fueled engines (for non-vehicular diesel fuel); ATCM 1 
for stationary compression ignition engines; asbestos ATCM for surfacing applications, and 2 
asbestos ATCM for construction, grading, and blasting. For more details on NOA, see Section 3 
3.10, Hazards and Hazardous Materials. 4 

Quantification methodologies for emission reductions from fugitive dust mitigation measures is 5 
not available for all types of mitigation listed in BMP-AQ-1 and Table 3.3-4; thus, no quantified 6 
reductions in fugitive dust emissions are shown. Instead, these measures represent best 7 
practices for controlling fugitive dust and reducing emissions to a less-than-significant level. In 8 
addition to the fugitive dust BMPs, the Project would require a BAAQMD-approved Dust 9 
Mitigation Plan pursuant to the California Asbestos ATCM for Construction, Grading, Quarrying, 10 
and Surface Mining Operations (CCR Title 17, Section 93105). The Dust Mitigation Plan would 11 
include all applicable dust control BMPs listed in BMP-AQ-1, may include other asbestos-specific 12 
dust control requirements, and may also require soil and ambient air sampling for asbestos 13 
fibers. 14 

3.3.3.7  Applicable Best Management Practices and BAAQMD 15 

Measures (Draft EIR p. 3.3-28 to 3.3-29) 16 

The following Valley Water BMPs would serve to minimize impacts on air quality from the 17 
Project (refer to Chapter 2, Project Description, for the full text of the BMPs): 18 

▪ AQ-1: Use Dust Control Measures 19 

▪ AQ-2: Avoid Stockpiling Odorous Materials 20 

Additionally, the following BAAQMD-recommended mitigation and airborne toxic control 21 
measures (ATCMs) would be implemented. BAAQMD recommends the implementation of Basic 22 
Best Management Practices for Construction-Related Fugitive Dust Emissions Construction 23 
Mitigation Measures Recommended for All Projects as mitigation for fugitive dust from 24 
construction, because it is difficult to quantify all types of fugitive dust emissions and reductions 25 
of those emissions attributable to mitigation measures. These measures overlap with Valley 26 
Water BMP AQ-1. BAAQMD considers the impact of construction-related fugitive dust emissions 27 
to be less than significant if all the basic best management practices for construction are 28 
implemented. BAAQMD strongly recommends implementing all feasible fugitive dust 29 
management practices (e.g., enhanced construction BMPs), especially when construction 30 
activities are near sensitive receptors. Due to the unique and complex nature of Seismic Retrofit 31 
Construction, one minor variance from the BAAQMD BMPs related to vehicle speeds on 32 
unpaved roads is necessary in certain situations and areas to make it feasible for the Project, as 33 
shown in the footnote below.  34 

▪ Basic Best Management Practices for Construction-Related Fugitive Dust Emissions 35 
(BAAQMD 2023) 36 

1. All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, 37 
and unpaved access roads) shall be watered two times per day.  38 

2. All haul trucks transporting soil, sand, or other loose material offsite shall be 39 
covered. 40 

3. All visible mud or dirt track-out onto adjacent public roads shall be removed 41 
using wet power vacuum street sweepers at least once per day. The use of dry 42 
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power sweeping is prohibited. 1 

4. All vehicle speeds on unpaved roads not surfaced with aggregate base shall be 2 
limited to 15 miles per hour.4  3 

5. All roadways, driveways, and sidewalks to be paved shall be completed as soon 4 
as possible. Building pads shall be laid as soon as possible after grading unless 5 
seeding or soil binders are used.  6 

6. All excavation, grading, and/or demolition activities shall be suspended when 7 
average wind speeds exceed 20 miles per hour for more than 30 minutes. 8 

7. All trucks and equipment, including their tires, shall be washed prior to leaving 9 
the site. 10 

8. Unpaved roads providing access to sites located 100 feet or further from a 11 
paved road shall be treated with a 6- to 12-inch layer of compacted wood chips, 12 
mulch, or gravel. 13 

9. Publicly visible signs shall be posted with the telephone number and person to 14 
contact at the Lead Agency regarding dust complaints. This person shall respond 15 
and take corrective action within 48 hours. The Air District’s General Air 16 
Pollution Complaints phone number shall also be visible to ensure compliance 17 
with applicable regulations. 18 

As noted above, all projects must implement any applicable ATCMs. This includes the ATCM for 19 
DPM from portable engines; ATCM to limit diesel-fueled commercial motor vehicle idling; ATCM 20 
to reduce particulate emissions from diesel-fueled engines (for non-vehicular diesel fuel); ATCM 21 
for stationary compression ignition engines; asbestos ATCM for surfacing applications, and 22 
asbestos ATCM for construction, grading, quarrying, and surface mining operations (discussed in 23 
the Hazards and Hazardous Materials section). In addition, all projects must comply with 24 
BAAQMD Rule 6-1, which limits fugitive particulate emissions, and Rule 6-6, which limits 25 
trackout of solid materials onto paved public roads outside the boundaries of large construction 26 
sites.  27 

No VHP conditions are applicable to air quality.  28 

 29 

The analysis of air quality impacts under Impacts AQ-1 through AQ-3 were revised based on the 30 
changes to the Seismic Retrofit construction hours and days, beginning work on certain Project 31 
components sooner, revised daily construction worker estimates, a minor variance to BMP AQ-1, 32 
and other minor clarifications. The analysis under these impact analyses presented in the Draft EIR 33 
have been revised using underline (new text included) and strikeout (removed text) to reflect the 34 
Project changes included in Chapter 2 of this Partially Recirculated Draft EIR, and the Draft EIR page 35 
numbers are included in parentheses next to each heading for ease of cross-referencing. Based on 36 

 

4 The 15 miles per hour speed limit would apply to all vehicles and equipment only in areas containing naturally occurring 

asbestos. Outside of these areas, a 25 mile per hour speed limit would be observed for haul trucks on unpaved roads (light duty 

pick-up trucks would observe the 15 mile per hour limit), such as the in-reservoir access roads to Stockpile Areas K and L. 

Limiting haul truck speeds to 15 miles per hour on all unpaved access roads would not be feasible to construct the Project 

interim dam to its full height, as the interim dam at the proposed height could not be reconstructed in a single work season. 



Valley Water  Revised EIR Analysis 

 

Anderson Dam Seismic Retrofit Project 3-8 August 2024 

Partially Recirculated Draft Environmental Impact Report 

these revisions, the modeled unmitigated and mitigated emissions for criteria air pollutants and 1 
health risk generally increase for both Seismic Retrofit construction and overall Project construction 2 
(though varies by year and pollutant); however, the impact determinations and mitigation measures 3 
remain unchanged from those disclosed in the Draft EIR.  4 

Impact AQ-1: Conflict with or obstruct implementation of the applicable air quality 5 

plan (Significant and Unavoidable) 6 

Significance Conclusion Summary (Draft EIR p. 3.3-34 to 3.3-35) 7 

The criteria air pollutant emissions from construction of the Seismic Retrofit component, Ogier 8 
Ponds CM, and the Sediment Augmentation Program would exceed BAAQMD thresholds. As 9 
described under Impact AQ-2, implementation of Mitigation Measure AQ-1 would require all 10 
construction equipment greater than 25 hp and operating for more than 20 hours over the 11 
entire duration of construction activities to be equipped with Tier 4 engines and would require 12 
all on-road engines and boats to be year 2010 or newer. Implementation of Mitigation Measure 13 
AQ-1 would also minimize construction equipment idling time and require regular maintenance 14 
for all equipment. However, even with implementation of Mitigation Measure AQ-1, 15 
construction of the Seismic Retrofit component, Ogier Ponds CM, and the Sediment 16 
Augmentation Program would exceed BAAQMD thresholds for ROG5 and NOx. As such, Project 17 
construction would conflict with the BAAQMD 2017 Clean Air Plan goal to attain established air 18 
quality standards, while Project operation would not exceed any BAAQMD thresholds for the 19 
various criteria air pollutants. Therefore, the Project overall would conflict with or obstruct the 20 
implementation of an applicable air quality plan, and impacts would be significant and 21 
unavoidable. 22 

Impact AQ-2: A cumulatively considerable net increase of any criteria pollutant for 23 

which the project region is non-attainment under an applicable federal or state 24 

ambient air quality standard (Significant and Unavoidable)  25 

Construction 26 

Seismic Retrofit Construction (Draft EIR p. 3.3-35 to 3.3-36) 27 

The Seismic Retrofit component would generate criteria air pollutant and/or pre-cursors of 28 
criteria air pollutants emissions during the construction period compared to the existing 29 
baseline conditions at the time of the EIR preparation modified by the FOCP implementation. As 30 
described above, the criteria air pollutant emissions were estimated for off-road equipment, on-31 
road vehicles, and in-water boats and barges expected to be used during the construction 32 
phases. In addition, criteria air pollutant emissions related to blasting were estimated.  33 

Table 3.3-5 summarizes the estimated maximum daily average emissions of ROG, NOX, PM10 34 
exhaust, and PM2.5 exhaust during construction of the Seismic Retrofit component. As shown in 35 

 

5 Identification of ROG emissions exceeding the BAAQMD threshold was erroneously missing from the Significance Conclusion 

Summary under Impact AQ-1. However, ROG emissions were correctly identified as a significant impact in in Table 3.3-5 and the 

significance conclusion remains unchanged.  This minor clarification is unrelated to the Project changes described in Chapter 2 

of this Partially Recirculated Draft EIR. 
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Table 3.3-5, Seismic Retrofit construction emissions would exceed the BAAQMD average daily 1 
thresholds for ROG in Year 1 through Year 6 and for NOx in Year 21 through Year 7. Therefore, 2 
criteria air pollutant emissions from construction of the Seismic Retrofit component would be 3 
significant.  4 

However, implementation of Mitigation Measure AQ-1, described under Impact AQ-1 above, 5 
would require all construction equipment to be equipped with Tier 4 engines and would require 6 
all on-road engines and boats to be year 2010 or newer. Implementation of Mitigation Measure 7 
AQ-1 would also minimize construction equipment idling time and require regular maintenance 8 
for all equipment. Table 3.3-6 summarizes the estimated mitigated maximum daily average 9 
emissions of ROG, NOX, PM10 exhaust, and PM2.5 exhaust during construction of the Seismic 10 
Retrofit component. As shown in Table 3.3-6, mitigated Seismic Retrofit construction emissions 11 
would exceed the BAAQMD average daily thresholds for ROG in Year 1 and for NOx in Year 2 12 
through Year 76. Therefore, Seismic Retrofit cumulative construction criteria pollutant impacts 13 
related to air pollutant emissions and consistency with associated air quality standards would be 14 
significant and unavoidable. 15 

Table 3.3-5. Summary of Modeled Emissions of Criteria Air Pollutants by Year for 16 

Seismic Retrofit Construction  17 

 
ROG NOX 

PM10 

(exhaust) 
PM2.5 

(exhaust) 

Construction Year Average Daily Emissions (lbs/day) 

Year 1 227398 46138 2341 1732 

Year 2 8688 980996 33 3132 

Year 3 8082 916932 3132 30 

Year 4 8192 9001,015 3034 2932 

Year 5 8183 909922 30 29 

Year 6 8486 970983 2930 2829 

Year 7 11 8384 2 2 

Maximum Average Daily Emissions 227398 9801,015 3341 3132 

BAAQMD Thresholds of Significance (average 

daily emissions) 

54 54 82 54 

Exceed Threshold? Yes Yes No No 

Source: Appendix E: Table 16 18 

Key: ROG = reactive organic gases, NOX = nitrogen oxides, PM10 = particulate matter 10 microns in diameter or less, 19 
PM2.5 = particulate matter 2.5 microns or less in diameter; lbs/day = pounds per day 20 
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Table 3.3-6.  Summary of Mitigated Modeled Emissions of Criteria Air Pollutants by 1 

Year for Seismic Retrofit Construction6 2 

 
ROG NOX 

PM10 

(exhaust) 
PM2.5 

(exhaust) 

Construction Year Mitigated Average Daily Emissions(lbs/day) 

Year 1 3867 1128 2137 1628 

Year 2 4228 272224 85 85 

Year 3 28 147150 55 5 

Year 4 2932 195216 56 56 

Year 5 3130 182178 65 5 

Year 6 4130 300262 76 76 

Year 7 43 22 1 1 

Maximum Average Daily Emissions 4267 300262 2137 1628 

BAAQMD Threshold of Significance (average 

daily emissions) 

54 54 82 54 

Exceed Threshold? No Yes Yes No No 

Source: Appendix E: Table 17 3 

Key: ROG = reactive organic gases, NOX = nitrogen oxides, PM10 = particulate matter 10 microns in diameter or less, 4 
PM2.5 = particulate matter 2.5 microns or less in diameter; lbs/day = pounds per day 5 

Significance Conclusion Summary (Draft EIR p. 3.3-42 to 3.3-46) 6 

Construction of the Seismic Retrofit components, Ogier Ponds CM, and the Sediment 7 
Augmentation Program, would exceed the BAAQMD average daily thresholds for criteria air 8 
pollutants, while Project operational impacts related to criteria air pollutants would be less than 9 
significant. Specifically, Seismic Retrofit construction emissions would exceed the BAAQMD 10 
average daily thresholds for ROG in Year 1 through Year 6 and for NOx in Year 12 through Year 7. 11 
Ogier Ponds CM construction emissions would exceed the BAAQMD average daily threshold for 12 
NOX in Year 6 and Year 7. Sediment Augmentation Program construction emissions would 13 
exceed the BAAQMD average daily threshold for NOX during every year of construction from 14 
Year 2 through Year 15. Construction of the North Channel Extension and Phase 2 Coyote 15 
Percolation Dam CM would not exceed the BAAQMD average daily thresholds for criteria air 16 
pollutants. Table 3.3-13 summarizes the overall Project construction emissions. As shown in 17 
Table 3.3-13, overall Project construction emissions would exceed the BAAQMD average daily 18 
threshold for ROG during Year 1 through Year 76 and for NOX during Year 21 through Year 15. 19 

 

6 Note: Mitigation Measure AQ-1 stipulates that on-road engines be model year 2010 or newer; however, for the purposes of 

modeling, an aggregate model year (i.e., all model years, including engines older than 2010) was assumed for both the 

unmitigated and mitigated emission factors. This approach results in a conservative assessment of the mitigated criteria 

pollutant emissions. This also applies to mitigated emissions presented in Tables 3.3-14, 3.3-16, 3.3-24, 3.9-3, and 3.9-7. 
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Table 3.3-13. Summary of Modeled Emissions of Criteria Air Pollutants by Year for 1 

Overall Project Construction 2 

 ROG NOX 
PM10 

(exhaust) 
PM2.5 

(exhaust) 

Construction Year Average Daily Emissions (lbs/day) 

Year 1 227398 46138 2341 1732 

Year 2 121104 1,2711,133 5946 4538 

Year 3 11297 1,1781,057 5041 4236 

Year 4 114106 1,1591,127 4942 4138 

Year 5 11699 1,1771,048 5341 4335 

Year 6 153132 1,4211,270 5646 4841 

Year 7 6750 522394 3324 2821 

Year 8 3846 290346 2124 1518 

Year 9 27 204 16 9 

Year 10 27 198 16 9 

Year 11 26 192 15 9 

Year 12 26 187 15 9 

Year 13 25 179 15 8 

Year 14 25 177 15 8 

Year 15 25 174 14 8 

Maximum Average Daily Emissions 227398 1,4211,270 5946 4841 

BAAQMD Threshold of Significance 54 54 82 54 

Exceed Threshold? Yes Yes No No 

Source: Appendix E: Tables 16,26,36, and 46 50 3 

Key: ROG = reactive organic gases, NOX = nitrogen oxides, PM10 = particulate matter 10 microns in diameter or less, 4 
PM2.5 = particulate matter 2.5 microns or less in diameter; lbs/day = pounds per day 5 

In addition, construction-related fugitive dust impacts other than from blasting would remain 6 
significant even with implementation of BAAQMD basic BMPs (BMP AQ-1) and Mitigation 7 
Measure AQ-3, because emissions would remain high near sensitive receptors for a relatively 8 
long duration. Fugitive dust impacts from blasting emissions would be less than significant with 9 
implementation of Mitigation Measure AQ-2. Mitigation Measure AQ-2, described below, 10 
would require the installation of wind screens during blasting activities to reduce fugitive dust 11 
emissions. Mitigation Measure AQ-3, described below, would implement BAAQMD’s Enhanced 12 
Construction BMPs, which includes planting vegetative ground cover or using a soil stabilizer, 13 
and minimizing the simultaneous occurrence of excavation, grading, and ground-disturbing 14 
construction activities on the same area at any one time.  15 

Implementation of Mitigation Measure AQ-1, described under Impact AQ-1 above, would 16 
require all construction equipment to be equipped with Tier 4 engines and would require all on-17 
road engines and boats to be year 2010 or newer. Implementation of Mitigation Measure AQ-1 18 
would also minimize construction equipment idling time and require regular maintenance for all 19 
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equipment. Mitigated Seismic Retrofit construction emissions would exceed the BAAQMD 1 
average daily thresholds for ROG in Year 1 and for NOx in Year 2 through Year 6. Mitigated Ogier 2 
Ponds CM construction emissions would exceed the BAAQMD average daily thresholds for NOX 3 
in Year 6 and Year 7. Mitigated Sediment Augmentation Program construction emissions would 4 
exceed the BAAQMD average daily thresholds for NOX during every year of construction from 5 
Year 2 through Year 15. Table 3.3-14 summarizes the mitigated overall Project construction 6 
emissions. As shown in Table 3.3-14, mitigated overall Project construction emissions would 7 
exceed the BAAQMD average daily threshold for ROG during Year 1 and for NOX during Year 2 8 
through Year 15. Since criteria air pollutant exhaust emissions would remain above the 9 
BAAQMD significance threshold even with implementation of Mitigation Measures AQ-1, AQ-2, 10 
and AQ-3, the overall Project impact related to regional air quality, as well as fugitive dust 11 
emissions, would be significant and unavoidable. 12 

Table 3.3-14. Summary of Mitigated Modeled Emissions of Criteria Air Pollutants by 13 

Year for Overall Project Construction 14 

 ROG NOX 
PM10 

(exhaust) 
PM2.5 

(exhaust) 

Construction Year Average Daily Emissions (lbs/day) 

Year 1 3867 1128 2137 1628 

Year 2 5132 344258 2714 158 

Year 3 3732 211180 1711 118 

Year 4 3836 263245 1811 118 

Year 5 4134 257213 2313 139 

Year 6 6043 449360 2415 1711 

Year 7 2014 143107 2316 129 

Year 8 1114 8499 1517 89 

Year 9 8 62 12 6 

Year 10 8 62 12 6 

Year 11 8 61 12 6 

Year 12 8 61 12 6 

Year 13 8 61 12 6 

Year 14 8 61 12 6 

Year 15 8 63 12 6 

Maximum Average Daily Emissions 6067 449360 2737 1728 

BAAQMD Threshold of Significance 54 54 82 54 

Exceed Threshold? Yes Yes No No 

Source: Appendix E: Tables 17, 27, 37, and 47 51 15 

Key: ROG = reactive organic gases, NOX = nitrogen oxides, PM10 = particulate matter 10 microns in diameter or less, 16 
PM2.5 = particulate matter 2.5 microns or less in diameter; lbs/day = pounds per day 17 
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These significant criteria air pollutant emissions could lead to increased concentrations of 1 
pollutants in the atmosphere and could result in health effects due to the increased emissions. 2 
TAC emissions are evaluated further in the HRA, and evaluated under Impact AQ-3 along with 3 
the primary PM2.5 concentration.  The ambient concentration of criteria pollutants is a result of 4 
complex atmospheric chemistry. Photochemical grid-based models simulate the chemical 5 
interactions and three-dimensional dispersion patterns on a regional, statewide, and national 6 
scale. These models are complex and require significant expertise, knowledge, and resources as 7 
they build on other third-party models and processing tools that characterize meteorology, 8 
emissions, and other environmental conditions, such as land cover, radiative properties, and 9 
boundary conditions. Use of these models is typically beyond the resources available for air 10 
quality analysis prepared pursuant to CEQA, and even if such an analysis was to be completed 11 
consideration would need be given to ensure the results would be meaningful based on 12 
modeling and data limitations. This information is not widely available and, where it is available, 13 
its use would be speculative.  14 

NOx and ROG are precursors to ozone, and NOx, ROG, and sulfur oxides (SOx) are precursors to 15 
secondarily formed PM2.5. Chemical and physical processes transform some of these precursors 16 
to the criteria pollutant concentrations in the atmosphere. Multiple variables determine 17 
whether emissions of air pollutants from the project move and disperse in the atmosphere in a 18 
manner in which concentrations of criteria pollutants would become elevated and result in 19 
health impacts. A specific mass of precursor emissions does not equate to an equivalent 20 
concentration of the resultant ozone or secondary particulate matter in that area. The resulting 21 
health effects of ambient air concentrations are further based on a complex relationship of 22 
multiple variables and factors. The calculated health effects are dependent upon the 23 
concentrations of pollutants to which the receptors are exposed the number and type of 24 
exposure pathways for a receptor, and the intake parameters from a receptor, which vary based 25 
upon age and sensitivity (e.g., presence of pre-existing conditions). Health effects would be 26 
more likely for individuals with greater susceptibility to exposure, and the location of receptors 27 
relative to the project impacts would affect where the receptors are exposed to project-related 28 
pollutants.  29 

The following is a summary of the health effects from ozone, PM2.5 and PM10. Meteorology and 30 
terrain play major roles in ozone formation, and conditions for maximum ozone generation 31 
occur on days with low wind speeds or stagnant air, warm temperature, and cloudless skies. 32 
Short-term exposure (lasting a few hours) to ozone at levels typically observed in the SFBAAB 33 
can result in health effects. When inhaled, PM2.5 and PM10 can penetrate the human respiratory 34 
system’s natural defenses and damage the respiratory tract. PM2.5 and PM10 can increase the 35 
number and severity of asthma attacks and cause or aggravate bronchitis and other lung 36 
diseases. Whereas PM10 tends to collect in the upper portion of the respiratory system, PM2.5 is 37 
so tiny that it can penetrate deeper in the lungs and damage lung tissues. Health effects of PM2.5 38 
include mortality (all causes), hospital admissions (respiratory, asthma, cardiovascular), 39 
emergency room visits (asthma), and acute myocardial infraction (non-fatal). For ozone, the 40 
endpoints are mortality, emergency room visits (respiratory), and hospital admissions 41 
(respiratory).  42 

Since ROG and NOx emissions will remain above the significance threshold, these emissions 43 
would be considered significant and unavoidable.    44 



Valley Water  Revised EIR Analysis 

 

Anderson Dam Seismic Retrofit Project 3-14 August 2024 

Partially Recirculated Draft Environmental Impact Report 

Impact AQ-3: Expose sensitive receptors to substantial pollutant concentrations 1 

(Significant and Unavoidable) 2 

Construction (Draft EIR p. 3.3-46 to 3.3-47) 3 

Construction of the Seismic Retrofit component and Conservation Measures would generate 4 
TAC emissions and release PM2.5 in proximity to nearby sensitive receptors. In order to 5 
determine the impacts of these TAC and PM2.5 emissions exposure to sensitive receptors, an 6 
HRA was conducted following OEHHA and BAAQMD guidelines for comparison to BAAQMD’s 7 
risk thresholds for projects (Appendix E). The analysis discusses risk with respect to receptors 8 
within 1,000 feet of each specific construction phase, as well as the total risk to receptors from 9 
construction of the Seismic Retrofit component and the Conservation Measures components 10 
regardless of distance between the activity and the receptor. Air pollution sensitive receptors in 11 
proximity to the Project area are discussed in Section 3.3.1.3, Valley Water and Anderson Dam. 12 
This evaluation does not include NOA. Refer to Section 3.10, Hazards and Hazardous Materials, 13 
for an evaluation of NOA.  14 

Seismic Retrofit Construction  15 

The results of the HRA for Seismic Retrofit construction are shown in Table 3.3-15. As shown in 16 
Table 3.3-15, emissions from Seismic Retrofit construction would exceed the BAAQMD 17 
thresholds for excess lifetime cancer risk, acute HI, and PM2.5 concentrations. Therefore, Seismic 18 
Retrofit construction would expose receptors to substantial pollutant concentrations and 19 
impacts would be significant.  20 

Implementation of Mitigation Measures AQ-1 and AQ-2, described under Impact AQ-1 above, 21 
would be required. Mitigation Measure AQ-1 would require all diesel construction equipment 22 
to be equipped with Tier 4 engines and would require all on-road engines and boats to be year 23 
2010 or newer. Implementation of Mitigation Measure AQ-1 would also minimize construction 24 
equipment idling time and require regular maintenance for all equipment. Mitigation Measure 25 
AQ-2 would require the installation of three-sided wind screens during blasting activities.  26 
Table 3.3-16 summarizes the mitigated Seismic Retrofit construction HRA results. As shown in 27 
Table 3.3-16, mitigated Seismic Retrofit construction risks would still exceed the BAAQMD 28 
thresholds for excess lifetime cancer risk, acute HI, and PM2.5 concentrations. Therefore, Seismic 29 
Retrofit construction would expose receptors to substantial pollutant concentrations and 30 
impacts would be significant and unavoidable.  31 
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Table 3.3-15. Summary of Seismic Retrofit Construction Health Risk Assessment 1 

Results  2 

 

Excess Lifetime 
Cancer Risk Chronic HI Acute HI 

PM2.5 

Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

Seismic Retrofit Construction Risks 5381 0.0580.081 15 161 1.7 

BAAQMD Thresholds of 

Significance 

10 1 1  0.3 

Exceed Threshold? Yes No Yes Yes 

Source: Appendix E: Table 56 3 

Key: HI = hazard index; PM2.5 = particulate matter 2.5 microns or less in diameter; µg/m3 = micrograms per cubic meter 4 

Notes:  5 
1 The unmitigated PM2.5 concentration was overestimated in the Draft EIR, which was erroneously calculated using the 6 
maximum hourly emission rates. Had there not been this error, the concentration presented in the Draft EIR would 7 
have been 1.7 µg/m3. Since PM2.5 concentration is an annual standard, it has been corrected in this Partially 8 
Recirculated Draft EIR to be calculated using average annual emission rates. 9 

Table 3.3-16. Summary of Mitigated Seismic Retrofit Construction Health Risk 10 

Assessment Results 11 

 

Excess 
Lifetime 

Cancer Risk 
Chronic 

HI Acute HI 
PM2.5 

Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

Mitigated Seismic Retrofit 

Construction Risks 

1817 0.017 3.7 0.450.58 

BAAQMD Thresholds of 

Significance 

10 1 1 0.3 

Exceed Threshold? Yes No Yes Yes 

Source: Appendix E: Table 56 12 

Key: HI = hazard index; PM2.5 = particulate matter 2.5 microns or less in diameter; µg/m3 = micrograms per cubic meter 13 

Significance Conclusion Summary (Draft EIR p. 3.3-51 to 3.3-53) 14 

The results of the HRA for all Project construction activities, including the Seismic Retrofit 15 
components and Conservation Measures components, are shown in Table 3.3-23. Project 16 
operational impacts related to TAC emissions would be less than significant. Specifically, as 17 
shown in Table 3.3-23, Project construction activities related to these components would 18 
exceed BAAQMD’s significance thresholds for excess lifetime cancer risk, acute HI, and PM2.5 19 
concentration.  20 

Implementation of Mitigation Measure AQ-1 and Mitigation Measure AQ-2, described under 21 
Impact AQ-1 above, would be required. Mitigation Measure AQ-1 would require all diesel 22 
construction equipment to be equipped with Tier 4 engines and would require all on-road 23 
engines and boats to be year 2010 or newer. Implementation of Mitigation Measure AQ-1 24 
would also minimize construction equipment idling time and require regular maintenance for all 25 
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equipment. Mitigation Measure AQ-2 would require the installation of three-sided wind screens 1 
during blasting activities. Table 3.3-24 summarizes the mitigated overall Project construction 2 
HRA results. As shown in Table 3.3-24, mitigated overall Project construction risks would exceed 3 
the BAAQMD thresholds for excess lifetime cancer risk, acute HI, and PM2.5 concentration even 4 
with mitigation. Therefore, the Project overall would expose receptors to substantial pollutant 5 
concentrations, and impacts would be significant and unavoidable.   6 

Table 3.3-23. Summary of Overall Project Construction Health Risk Assessment Results 7 

 

Excess Lifetime 
Cancer Risk Chronic HI Acute HI 

PM2.5 
Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

Overall Project Construction Risks 6582 0.0700.094 15 161 1.7 

BAAQMD Thresholds of 

Significance 

10 1 1 0.3 

Exceed Threshold? Yes No Yes Yes 

Source: Appendix E: Table 60 8 
Key: HI = hazard index; PM2.5 = particulate matter 2.5 microns or less in diameter; µg/m3 = micrograms per cubic 9 
meter 10 
Notes:  11 
1 The unmitigated PM2.5 concentration was overestimated in the Draft EIR, which was erroneously calculated using the 12 
maximum hourly emission rates. Had there not been this error, the concentration presented in the Draft EIR would 13 
have been 1.7 µg/m3. Since PM2.5 concentration is an annual standard, it has been corrected in this Partially 14 
Recirculated Draft EIR to be calculated using average annual emission rates. 15 

Table 3.3-24.  Summary of Mitigated Overall Project Construction Health Risk 16 

Assessment Results 17 

 

Excess 
Lifetime 

Cancer Risk Chronic HI Acute HI 
PM2.5 

Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

Mitigated Overall Project 

Construction Risks 

1821 0.0170.021 3.7 0.480.64 

BAAQMD Thresholds of 

Significance 

10 1 1 0.3 

Exceed Threshold? Yes No Yes Yes 

Source: Appendix E: Table 60 18 
Key: HI = hazard index; PM2.5 = particulate matter 2.5 microns or less in diameter; µg/m3 = micrograms per cubic 19 
meter 20 

BAAQMD CEQA Guidelines establish an incremental PM2.5 concentration CEQA significance level 21 
of 0.3 µg/m3, based on an annual average. There are also NAAQS and CAAQS for PM2.5. The 22 
PM2.5 NAAQS include an annual average concentration of 12 µg/m3 and a 24-hour average 23 
concentration of 35 µg/m3 (based on the 8th highest concentration for that averaging time). The 24 
PM2.5 CAAQS include an annual average concentration of 12 µg/m3, but the State has not 25 
established a 24-hour average PM2.5 CAAQS. Cumulative PM2.5 concentrations due to Seismic 26 
Retrofit construction activities at the Project MEI are shown in Table 3.3-25. The PM2.5 27 
concentrations associated with mitigated emissions from Seismic Retrofit construction 28 
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represent a small fraction of background and a small fraction of the NAAQS and CAAQS, which 1 
provides additional context of the fine particulate matter impacts. While incremental PM2.5 2 
concentrations exceed the CEQA significance level of 0.3 µg/m3, as shown in Table 3.3-25, the 3 
concentrations for the mitigated scenario would not exceed the NAAQS or CAAQS. Nevertheless, 4 
since Project PM2.5 concentration would exceed the BAAQMD threshold of 0.3 µg/m3 with 5 
mitigation, this impact would be significant and unavoidable. 6 

Table 3.3-25.  Background Fine Particulate Matter Concentrations in the Project Area 7 

Pollutant 
Averaging 

Period 
AAQS 

(µg/m3) 
Form of 

Standard 

Background 
Concentrati
on1 (µg/m3) 

Unmitigated 
Project 

Contribution at 
PM2.5 MEI2 

(µg/m3) 

Mitigated Project 
Contribution at 

PM2.5 MEI 2, 3 

(µg/m3) 

PM2.5 24-Hour 35 

(NAAQS) 

8th Highest 

Maximum 

Concentration 

32 4.510.3 1.61.32 

PM2.5 Annual 12.0 

(NAAQS4 

& 

CAAQS) 

8th Highest 

Maximum 

Concentration5 

Annual Mean 

10.3 0.541.0 0.310.48 

Source: Appendix E: Summary Table P. 8 

Notes:  9 
1 Background concentrations are USEPA design values from 2019-2021 for the monitor located at San José – Knox 10 
Avenue, the closest PM2.5 monitor to the Project area. 11 
2 Emission rates modeled as emissions in lb/year converted to g/s for 365 days (for comparison to the annual NAAQS) 12 
and for a typical day in 2029 Year 4 (the Project Seismic Retrofit construction year of maximum mitigated PM2.5 13 
emissions) and Year 6 (the Seismic Retrofit construction year of maximum unmitigated PM2.5 emissions). Emission 14 
rates conservatively include fugitive PM2.5. The Seismic Retrofit construction contribution was evaluated at the Project 15 
PM2.5 MEI. 16 
3 Due to the Project changes, the Seismic Retrofit construction year of maximum mitigated PM2.5 emissions has 17 
changed from Year 6 in the Draft EIR to Year 4 in this analysis. PM2.5 concentrations are dependent not only on 18 
emissions, but also the source locations and activities for a given year. Therefore, even though the total emissions 19 
increased compared to the Draft EIR, the mitigated 24-hour 8th highest maximum PM2.5 concentration decreased due 20 
to the other factors (i.e., geographical distribution and magnitude of emissions in a given year) associated with the 21 
change in the year of maximum emissions. 22 
4 On February 7, 2024, the U.S. Environmental Protection Agency (EPA) strengthened the NAAQS for fine particle 23 
pollution (PM2.5) by revising the level of the primary (health-based) annual PM2.5 standard to 9.0 µg/m3. The effective 24 
date of the new standard was May 6, 2024. However, the 12.0 µg/m3 standard was the standard at the time of Draft 25 
EIR preparation, and the Project’s unmitigated and mitigated contribution remains well below both the former and 26 
new NAAQS standard. 27 
5 Use of “8th Highest Maximum Concentration” was an error in the Draft EIR and has been adjusted to the correct form 28 
of standard here.  29 

Key: AAQS = Ambient Air Quality Standards; CAAQS = California Ambient Air Quality Standards; MEI = maximum 30 
exposed individual; NAAQS = National Ambient Air Quality Standards; PM2.5 = particulate matter 2.5 microns or less in 31 
diameter; µg/m3 = micrograms per cubic meter 32 
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Cumulative Impact AQ-3: Expose sensitive receptors to substantial pollutant 1 

concentrations (Not Cumulatively Considerable)  2 

Cumulative Effects of Project with Probable Future Projects, Programs, and Plans 3 

(Draft EIR p. 3.3-58 to 3.3-59) 4 

As discussed under Section 3.3.3.8, Thresholds of Significance, a project would have a 5 
cumulatively considerably impact associated with health risks from TAC and PM2.5 emissions if 6 
the aggregate total emissions of all past, present, and foreseeable future sources within a 1,000-7 
foot radius of the property line of the source plus the project’s contribution exceed the lifetime 8 
cancer risk of more than 100 in a million, chronic non-cancer HI greater than 10.0, and an 9 
incremental increase in the annual average PM2.5 concentration of greater than 0.8 μg/m3. The 10 
cumulative impact for the HRA was evaluated at the MEI for Project construction combined with 11 
the health risk from stationary and roadway sources within 1,000 feet based on health risk data 12 
provided by the BAAQMD. The MEI is the receptor with the highest incremental cancer risk, 13 
chronic hazard quotient, and PM2.5 concentration from the Project across all populations and 14 
exposure scenarios. A summary of the cumulative impacts at the Project MEI is shown in Table 15 
3.3-27. As shown in Table 3.3-27, cumulative health risks at the MEI would not exceed the 16 
BAAQMD thresholds for cumulative health risks. Therefore, the cumulative impact on the 17 
exposure of sensitive receptors to substantial pollutant concentrations resulting from the 18 
Project in combination with other probable future projects would not be significant, and the 19 
Project's contribution would not be cumulatively considerable. 20 

Table 3.3-27. Summary of Cumulative Health Risk Assessment Results 21 

 

BAAQMD 
Threshold of 
Significance 

Mitigated 

MEI Exceed Threshold? 

Excess Lifetime Cancer Risk  

(in a million) 

100 1921 No 

Chronic HI 10 0.0210.022 No 

PM2.5 Concentration (μg/m3) 0.8 0.500.65 No 

Source: Appendix E: Table 61 22 

Key: HI = hazard index; PM2.5 = particulate matter 2.5 microns or less in diameter; µg/m3 = micrograms per cubic 23 
meter; MEI = maximally exposed individual 24 

3.3 Greenhouse Gas Emissions 25 

 26 

The analysis of GHG emissions under Impact GHG-1 was revised based on the changes to Seismic 27 
Retrofit construction, which include extending work hours, adding some weekend days, beginning 28 
work on certain Project components sooner, and revised daily construction worker estimates. 29 
Overall, the Project changes increase the total Project construction GHG emissions by approximately 30 
16 percent, but these increased emissions would continue to be mitigated to less than significant 31 
levels through Mitigation Measures GHG-1 and GHG-2. The analysis under Impact GHG-1 presented 32 
in the Draft EIR has been revised using underline (new text included) and strikeout (removed text) to 33 
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reflect the Project changes included in Chapter 2 of this Partially Recirculated Draft EIR, and the 1 
Draft EIR page numbers are included in parentheses next to each heading for ease of cross-2 
referencing. Based on these revisions, the impact determinations and mitigation measures remain 3 
unchanged from those disclosed in the Draft EIR. 4 

Impact GHG-1: Generate greenhouse gas emissions, either directly or indirectly, that 5 

may have a significant impact on the environment (Less than Significant with 6 

Mitigation) 7 

Construction (Draft EIR p. 3.9-19) 8 

Construction of the Seismic Retrofit component would generate temporary GHG emissions 9 
primarily from use of construction equipment on site, as well as from vehicles transporting 10 
construction workers to and from the Project area and heavy-duty haul trucks transporting 11 
materials, equipment, and soil. 12 

Seismic Retrofit Construction  13 

Total GHG emissions for Seismic Retrofit construction are shown in Table 3.9-3.  As shown in 14 
Table 3.9-3, Seismic Retrofit construction would generate a total of 155,555 117,406 MT of CO2e 15 
over the entire construction duration. This generation of GHG emissions would exceed the net 16 
zero threshold for construction GHG emissions. Therefore, Seismic Retrofit construction would 17 
generate GHG emissions that may have a significant impact on the environment and impacts 18 
would be significant.  19 

However, implementation of Mitigation Measure GHG-1, described below, will require Valley 20 
Water and/or its construction contractors to use engine electrification and renewable fuels 21 
where feasible. Mitigation Measure AQ-1 would require all on-road engines and boats used in 22 
construction to be model year 2010 or newer, which would reduce emissions in Year 1. 23 
Implementation of Mitigation Measure GHG-2, described below, will require Valley Water to 24 
implement carbon offsets before construction activities commence each year in an amount 25 
sufficient to reduce GHG emissions remaining after implementation of Mitigation Measure 26 
GHG-1 to less-than-significant levels. With implementation of these mitigation measures, 27 
Seismic Retrofit construction-related GHG emissions generation impacts would be less than 28 
significant. 29 

Table 3.9-3. Seismic Retrofit Construction GHG Emissions 30 

Construction 

Year 

Unmitigated Seismic 

Retrofit Construction 

GHG Emissions (MT 

of CO2e) 

Mitigated1 Seismic 

Retrofit Construction 

GHG Emissions (MT of 

CO2e) 

Net GHG Emissions (MT of 

CO2e) from Seismic Retrofit 

Construction with 

Implementation of 

Mitigation Measures GHG-

1 and GHG-2 

Year 1 5,215 1,719 4,254 0 

Year 2  26,322 20,646 26,322 0 

Year 3  26,660 20,885 26,660 0 

Year 4  34,475 24,908 34,475 0 

Year 5  29,173 22,796 29,173 0 
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Construction 

Year 

Unmitigated Seismic 

Retrofit Construction 

GHG Emissions (MT 

of CO2e) 

Mitigated1 Seismic 

Retrofit Construction 

GHG Emissions (MT of 

CO2e) 

Net GHG Emissions (MT of 

CO2e) from Seismic Retrofit 

Construction with 

Implementation of 

Mitigation Measures GHG-

1 and GHG-2 

Year 6  29,710 23,304 29,710 0 

Year 7  4,000 3,148 4,000 0 

Total 155,555 117,406 154,594 0 

Construction 
GHG Emissions 
Threshold 

0 0 0 

Exceed 
Threshold? 

Yes Yes No 

Source: Appendix E: Table 18, Table 19 1 

Key: MT = metric tons; CO2e = CO2 equivalent emissions 2 

Notes:  3 
1 This column only reflects implementation of Mitigation Measure AQ-1's requirement that boat engines used in 4 
construction be model year 2010 or newer. As such, this measure only reduces GHG emissions in Year 1. Given the type 5 
and duration of electrified equipment use is unknown at this time, to be conservative, reductions from Mitigation 6 
Measure GHG-1 are not quantified in this column.  7 

  Significance Conclusion Summary (Draft EIR p. 3.9-23) 8 

Project Seismic Retrofit construction and Conservation Measures construction would generate 9 
approximately 273,390 235,240 MT CO2e of construction GHG emissions, as shown in  10 
Table 3.9-7. Project operation would result in negligible generation of GHG emissions and would 11 
not utilize any new natural gas in buildings or install any new non-EV charging spaces for 12 
maintenance employees or substantially increase operational VMT.  13 

Table 3.9-7. Total Project Construction GHG Emissions  14 

Year 

Total Unmitigated 
Project Construction 

GHG Emissions (MT of 
CO2e) 

Total Mitigated1 Project 
Construction GHG 

Emissions (MT of CO2e) 

Total Net GHG Emissions 
(MT of CO2e) from Project 

Construction with 
Implementation of 

Mitigation Measures GHG-
1 and GHG-2 

Year 1 5,215 1,719  4,254 0 

Year 2  33,250 27,573 33,250 0 

Year 3  33,093 27,319 33,093 0 

Year 4  41,248 31,681 41,248 0 

Year 5  36,423 30,046 36,423 0 

Year 6  50,192 43,786 50,192 0 

Year 7  19,627 18,774 19,627 0 

Year 8 10,159 10,159 0 

Year 9 6,373 6,373 0 
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Year 

Total Unmitigated 
Project Construction 

GHG Emissions (MT of 
CO2e) 

Total Mitigated1 Project 
Construction GHG 

Emissions (MT of CO2e) 

Total Net GHG Emissions 
(MT of CO2e) from Project 

Construction with 
Implementation of 

Mitigation Measures GHG-
1 and GHG-2 

Year 10 6,336 6,336 0 

Year 11 6,267 6,267 0 

Year 12 6,227 6,227 0 

Year 13 6,264 6,264 0 

Year 14 6,343 6,343 0 

Year 15 6,373 6,373 0 

Total 273,390 235,240 272,429 0 

Source: Appendix E: Table 52, Table 53 1 

Key: MT = metric tons; CO2e = CO2 equivalent emissions 2 

Notes: 3 
1 This column only reflects implementation of Mitigation Measure AQ-1's requirement that all boat engines used in 4 
construction be model year 2010 or newer. As such, this measure only reduces GHG emissions in Year 1. Given the type 5 
and duration of electrified equipment use is unknown at this time, to be conservative, reductions from Mitigation 6 
Measure GHG-1 are not quantified in this column. 7 

Implementation of Mitigation Measure GHG-1, described below, will require Valley Water 8 
and/or its construction contractors to use engine electrification (including hybrid equipment) 9 
and renewable fuels where feasible. Mitigation Measure AQ-1 would require all on-road 10 
engines and boats used in construction to be model year 2010 or newer, which would reduce 11 
emissions in Year 1. Implementation of Mitigation Measure GHG-2, described below, will 12 
require Valley Water to purchase carbon offsets before construction activities commence each 13 
year in an amount sufficient to reduce any GHG emissions remaining after implementation of 14 
Mitigation Measure GHG-1 to less-than-significant levels. With implementation of Mitigation 15 
Measures GHG-1 and GHG-2, overall Project construction GHG emissions impacts would be less 16 
than significant with mitigation. 17 

3.4 Noise and Vibration  18 

 19 

Section 3.16.1, Environmental Setting, of the Draft EIR has been modified to include two additional 20 
noise sensitive receptors, R-31 and R-32. These receptors are residences in unincorporated Santa 21 
Clara County nearest to the dam and, thus, better represent noise and vibration impacts to 22 
receptors subject to the County Noise Ordinance. Draft EIR Section 3.16.1.2, Valley Water and 23 
Anderson Dam, has been modified to reflect addition of these receptors, and these receptors are 24 
also included in the Revised Impact Analysis section that follows (see revised Figures 3.16-4 and  25 
3.16-7). The text presented in the Draft EIR has been revised below using underline (new text 26 
included) and strikeout (removed text) to show these additions, and the Draft EIR page numbers are 27 
included in parentheses next to each heading for ease of cross-referencing. The Noise and Vibration 28 
Impact Assessment (Appendix M) to the Draft EIR has also been updated.   29 
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3.16.1.2 Valley Water and Anderson Dam (Draft EIR p. 3.16-6) 1 

Noise Sensitive Receptors 2 

Noise exposure goals for various types of land uses reflect the varying noise sensitivities 3 
associated with those uses. Noise sensitive receptors are defined as places where noise could 4 
interfere with regular activities such as sleeping, talking, and recreation, which include hospitals, 5 
residences, convalescent homes, schools, libraries, churches, and other religious institutions. 6 

Existing land uses within and adjacent to the Project Area include Coyote Creek, parkland and 7 

hiking trails, the Anderson Reservoir boat ramp, the Anderson Lake County Park Visitor’s Center, 8 

the Santa Clara County Justice Training Center, the William F. James Boys Ranch, an orchard, and 9 

private residences. As such, noise sensitive receptor locations in the Project Area include 10 

residential communities, a high school, and public parkland, where sensitive receptors may 11 

reside or otherwise conduct regular activities. Sensitive receptors in the Project Area are 12 

described below by Project component. 13 

Anderson Dam Seismic Retrofit Components 14 

Nearby sensitive receptors include single-family residences, the William F. James Boys Ranch, 15 
and recreational users and staff members at Anderson Lake County Park, Rosendin Park, and 16 
nearby recreational trails. Residences and recreational trails along the southwestern bank of the 17 
reservoir (i.e., near Stockpile Areas D and K) and in the south area of the dam are within Morgan 18 
Hill, with residences closest to the dam within unincorporated Santa Clara County.7 The William 19 
F. James Boys Ranch is located within San José. There are no noise-sensitive receptors located 20 
northwest of the dam, within the vicinity of several stockpile areas (Stockpile Areas H, I, J, and 21 
L).  22 

Recreational uses at the southeastern bank of the reservoir are located within the county, and 23 
recreational uses at the northwestern bank and the northern dam area are within San José. 24 
Recreational uses that border the Project Area include the Anderson Lake County Park to the 25 
southwest (which includes hiking trails and boating activities within the Seismic Retrofit 26 
component Project Area), the Live Oak Picnic Area also to the southwest, and Rosendin Park to 27 
the southeast. These recreational areas would be closed during construction. 28 

The predominant noise sources to the southwest of the dam are natural sounds and traffic noise 29 
from Cochrane Road. At Anderson Lake County Park and Rosendin Park to the southeast, the 30 
predominant noise source is natural sounds.  31 

 32 

Section 3.16.3, Methodology and Approach to Impact Analysis, of the Draft EIR has been modified 33 
because of the Project changes. Specifically, Draft EIR Section 3.16.3.1, Seismic Retrofit Construction, 34 
has been modified to account for the revised Seismic Retrofit construction hours and days, 35 
beginning work on certain Project components sooner, and revised daily construction worker 36 

 

7 Note: Receptors R-31 and R-32 have been added to the noise analysis to more accurately estimate noise and vibration impacts 

on residences within unincorporated Santa Clara County.  
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estimates. The text presented in the Draft EIR has been revised below using underline (new text 1 
included) and strikeout (removed text) to reflect the changes included in Chapter 2 of this Partially 2 
Recirculated Draft EIR, and the Draft EIR page numbers are included in parentheses next to each 3 
heading for ease of cross-referencing. The Noise and Vibration Impact Assessment (Appendix M) to 4 
the Draft EIR has also been updated.   5 

3.16.3.1 Seismic Retrofit Construction (Draft EIR p. 3.16-20 to 3.16-22) 6 

Noise 7 

Onsite Noise 8 

Noise levels generated from construction activities would vary depending on the type of 9 
equipment in use, how many pieces of equipment are operating at any one time, the proximity 10 
of equipment to a noise receptor location (i.e., mobile equipment can be moved around a 11 
construction site), and the duration of equipment use. In addition, some equipment or activities, 12 
such as pile driving and jackhammering, generate “impulsive” noise levels (i.e., impact noise).  13 

For the purposes of modeling noise from construction equipment and activities, representative 14 
noise sources (i.e., construction equipment) were placed at representative geographic locations 15 
within each construction area. Equipment and activity locations were estimated based on the 16 
construction phasing plan and the Project Description (see Section 2.5.1). 17 

Construction activities would occur intermittently at the Project Area over the 7-year 18 
construction period of the Seismic Retrofit component. Construction activities could expose 19 
sensitive receptors to temporary or extended durational increases in noise and vibration. 20 
Construction would result in temporary increases in truck traffic noise along routes for hauling 21 
of material from borrow and stockpile areas, as well as along offsite roadways. 22 

Each phase of construction was evaluated separately to identify the potential for noise impacts 23 
from each phase with consideration of the factors identified above, specific to each geographic 24 
area. Overlapping construction activities were evaluated when activities would overlap during 25 
the same time in the same vicinity. Table 3.16-8 provides a brief summary of the Seismic 26 
Retrofit component construction phases, equipment and activities identified in each phase, 27 
duration of each phase, and the noise-sensitive receptor areas potentially affected by each 28 
construction phase. A more detailed summary of this information can be found in Appendix M. 29 
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Table 3.16-8. Noise Assessment by Seismic Retrofit Construction Phase 1 

Construction 

Phase Activities 

Duration 

(months) 

Noise-Sensitive Receptor Areas Potentially 

Affected 

Year 1 Construction of haul 

roads and preparation 

stockpile areas; 

dredging at dam toe; 

begin tunneling for the 

LLOW 

9 Residences near Staging Areas 1-4 and 

Stockpile Area E, juvenile detention center, 

Holiday Lake Estates residences near Stockpile 

Area K, residences along truck routes 

Year 2 (Stage 

1a) 

Construction of 

cofferdam, bypass 

pump system; 

excavation of upstream 

and downstream 

portals; tunnel 

excavation 

12 Residences near Staging Areas 1, 4, Stockpile 

Area E, and excavation area; juvenile detention 

center; Holiday Lake Estates residences near 

Stockpile Area K; residences along truck routes 

Year 3 (Stage 

1b)  

Excavation, demolish 

spillway, excavation 

and foundation 

preparation; HLOW 

tunnel excavation and 

lining; gate shaft 

excavation and lining 

12 Residences near Staging Areas 1-4 and 

excavation area, juvenile detention center, 

Holiday Lake Estates residences near Stockpile 

Area K, residences along truck routes 

Year 4 Hauling filler and drain 

material to site; 

excavation, fill, and 

foundation 

preparation; 

construction of 

spillway structure; 

installation of water 

treatment system 

12 Residences near Staging Areas 1-4 and 

excavation area, juvenile detention center, 

Holiday Lake Estates residences near Stockpile 

Area K, residences along truck routes 

Year 5 (Stage 

3a) 

Hauling filler and drain 

material to site; 

excavation; fill; 

excavation, blasting, 

and hauling of 

material; construction 

of spillway structure; 

sloping intake 

structure; excavate 

downstream portal 

trench; water 

treatment system 

12 Residences near Staging Areas 1, 4; juvenile 

detention center; residences along Barnard Rd; 

western end of Holiday Lake estates; 

residences along truck routes 

Year 6 (Stage 

3b) 

Hauling filler and drain 

material to site; 

12 Residences near Staging Areas 1, 4, and 

Stockpile Area E, juvenile detention center, 
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Construction 

Phase Activities 

Duration 

(months) 

Noise-Sensitive Receptor Areas Potentially 

Affected 

excavation; construct 

bypass pump system; 

conveying bypass 

flows; fill; excavation, 

blasting, and hauling of 

material; excavate 

sloping intake 

structure; construct 

pipe supports and 

lining 

residences along Barnard Rd residences near 

Stockpile Area K, western end of Holiday Lake 

estates, residences along truck routes 

Year 7 Construction of 

concrete lined channel; 

restoring parking 

areas; construction of 

permanent access 

roads 

10 Residences near Staging Areas 1-4 and 

excavation area, residences along truck routes 

Key: HLOW = high-level outlet works 1 

Construction activities would generally be conducted during a 10-hour shift per day, between 2 
6:00 a.m. and 4:00 p.m., Monday through Friday Saturday, with limited Sunday work. Equipment 3 
maintenance would occur on Saturdays. Sunday work would include up to 12 Sundays in Years 1 4 
through 3, up to 40 Sundays in Year 4, and up to 12 Sundays in Years 5 through 7. Nighttime 5 
construction work could occur during excavation and fill of the dam, tunneling for outlet works, 6 
paving activities on Cochrane Road, construction of the spillway and conversion of the existing 7 
Stage 1 Diversion System into Stage 2 Diversion System, and support production. The nighttime 8 
work could occur during all seven years of construction. Specific Project components that would 9 
require changes to this schedule modified construction hours include: 10 

▪ Excavation of the existing dam and construction of the replacement dam and spillway, 11 
and conversion of existing Stage 1 Diversion System into Stage 2 Diversion System—two 12 
10-hour shifts (one shift between 6:00 a.m. and 4:30 p.m., and the second shift from 13 
6:00 p.m. to 4:30 a.m., Monday through Friday Saturday and certain Sundays). 14 

▪ Blasting at BHBA—restricted hours of 8:00 a.m. to 5:00 p.m. 15 

▪ Cochrane Road—communication lines and repaving construction may occur 24-hours 16 
per day, including weekends, on a limited basis for several consecutive days as needed 17 
to avoid traffic and transportation conflicts. 18 

▪ Delivery of materials (e.g., equipment, aggregate base, and drainage and filter material) 19 
—7:00 a.m. to 8:00 p.m.  20 

▪ Tunneling (e.g., use of a road header) required for the outlet works (e.g., construction of 21 
the HLOW and LLOW at the dam)—24 hours per day (two 12-hour shifts), 6 days per 22 
week. 23 

▪ Support production (e.g., concrete placement and formwork for the spillway walls, 24 
outlet works, and other concrete structures)—24 hours per day (two 12-hour shifts), 25 
6 days per week. 26 
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Offsite Noise 1 

During construction, offsite noise sources consist of daily truck deliveries of rocks, aggregate, 2 
and soil to the Project Area, shuttle bus trips for workers between Staging Area 5 and Staging 3 
Area 4, and worker vehicle trips to and from staging areas. Noise sensitive receptors consist of 4 
residences near the road segments being used. Delivery of materials to the Project Area is 5 
assumed to be limited to the hours of 7:00 a.m. to 8:00 p.m.  6 

An approximately 0.8-miles section of Cochrane Road between Malaguerra Avenue and Coyote 7 
Road would be fully or partially closed to through traffic during construction. Vehicles would be 8 
routed through a detour along Peet Road, Half Road, Elm Road, and East Main Road.  9 

Predicted Seismic Retrofit Component-related vehicle counts were compared to 2015 traffic 10 
data for Morgan Hill (City of Morgan Hill 2015). Changes in traffic along US 101 from Seismic 11 
Retrofit Component-related traffic were assumed to be negligible. The estimated sound levels 12 
for Years 1, 3, and 6 were chosen as Year 1 represents typical daytime truck activity, Year 3 13 
represents greatest nighttime worker activity (worker vehicle and shuttle bus trips), and Year 6 14 
represents greatest daytime and nighttime truck activity.  15 

The estimated noise levels include the following assumptions:  16 

2015 Traffic Data  17 

▪ 90 percent of traffic occurs during the day (7:00 a.m. to 10:00 p.m.)  18 

▪ 10 percent of traffic occurs at night (10:00 p.m. to 7:00 a.m.)  19 

▪ 2015 traffic did not include any trucks, buses, or motorcycles  20 

Project Traffic  21 

▪ 100 percent of delivery truck traffic occurs during the day (7:00 a.m. to 8:00 p.m.). 22 
Except for Years 1 and 7, 80 percent of truck deliveries would occur during the day (100 23 
percent for Years 1 and 7)  24 

▪ The daily maximum estimates were used for analysis  25 

These assumptions are generally conservative since the areas between US 101 and the Project 26 
Area have seen significant development since 2015, which means that ambient traffic noise 27 
levels were lower in 2015, in general, providing a more conservative baseline for assessing 28 
Project impacts. 29 

 30 

The analysis of noise and vibration impacts in Impacts NOI-1 and NOI-2 were revised based on the 31 
changes to the Seismic Retrofit construction hours and days, beginning work on certain Project 32 
components sooner, revised daily construction worker estimates, and the addition of two new 33 
receptors. The analysis presented in the Draft EIR has been revised using underline (new text 34 
included) and strikeout (removed text) to reflect the Project changes included in Chapter 2 of this 35 
Partially Recirculated Draft EIR, and the Draft EIR page numbers are included in parentheses next to 36 
each heading for ease of cross-referencing. Based on these revisions, the number of receptors 37 
exceeding the applicable noise thresholds has increased for all modeled years and activities. Onsite 38 
construction noise levels (DNL) would exceed the 10 dBA increase above the ambient threshold at 39 
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four receptors in Year 1, compared to three previously reported; at nine receptors in Year 2, 1 
compared to two previously reported; at 10 receptors in Year 3, compared to six previously 2 
reported; at 12 receptors in Year 6, compared to 10 previously reported; and at five receptors in 3 
Year 7, compared to three previously reported. Additionally, with the inclusion of nighttime and 4 
Sunday work, the nighttime and Sunday noise thresholds would be exceeded during more years and 5 
activities than previously reported. The Draft EIR indicated that nighttime noise thresholds would be 6 
exceeded at all receptors in Year 6. However, with the Project changes, Seismic Retrofit nighttime 7 
construction noise levels would now also exceed the nighttime construction noise threshold of 50 8 
dBA Leq at 11 receptors in Years 2, 3, and 7. Sunday work would exceed the Santa Clara County 9 
Sunday threshold of at four receptors in Years 2, 3, 6, and 7. Despite the increase in the total 10 
number of sensitive receptors exceeding the noise thresholds, the impact determinations remain 11 
unchanged from those disclosed in the Draft EIR, and noise mitigation measures would continue to 12 
apply. 13 

Impact NOI-1: Generate a substantial temporary or permanent increase in ambient 14 

noise levels in the vicinity of the project in excess of standards established in the local 15 

general plan or noise ordinance, or applicable standards of other agencies, or 16 

generation of substantial incremental increase in noise levels (Significant and 17 

Unavoidable) (Draft EIR p. 3.16-28 to 3.16-39) 18 

Construction 19 

Seismic Retrofit Construction  20 

Onsite Construction Noise 21 

To assess onsite construction noise levels, the activity or activities with the highest total sound 22 
levels (sound levels of all equipment for that activity) for each year were selected to represent 23 
the maximum noise impact for each year of construction. For similar activities across multiple 24 
years (e.g., dam excavation and fill activities from Year 2 through Year 6), the year with the 25 
loudest activity was selected. For example, Year 4 and Year 5 are not explicitly called out in the 26 
construction noise level tables (Table 3.16-10 through Table 3.16-14), as noise levels in those 27 
years are substantially similar to the noise levels in Year 6 given the similar construction 28 
activities. The following construction phases were assessed for Seismic Retrofit construction: 29 

▪ Year 1, Construction of Haul Roads and Preparation of Stockpile Areas, Begin Tunneling 30 
of LLOW  31 

▪ Year 2, Excavation of Downstream Portal 32 

▪ Year 3, Excavation and Foundation Preparation of Spillway, Construction of Tie-Back 33 
Wall at Cochrane Road 34 

▪ Year 6, Dam Excavation and Fill 35 

▪ Year 7, Restoration of Parking Areas and Construction of Permanent Access Roads  36 

▪ Dam Excavation  37 

▪ Fill  38 

▪ Construction of Concrete Lined Channel  39 
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Seismic Retrofit construction noise levels are summarized in Table 3.16-10 through  1 
Table 3.16-14 at the closest noise sensitive receptors. Refer to Figure 3.16-4 for the locations of 2 
sensitive receptors near the Seismic Retrofit construction.  3 

As shown in Table 3.16-10 through Table 3.16-14, onsite construction noise levels (DNL) would 4 
exceed the 10 dBA increase above ambient threshold at Receptors R-2, R-4, and R-5, and R-31 5 
during Year 1,; at Receptors R-2, R-4 through and R-8, R-31, and R-32 during Year 2,; at 6 
Receptors R-2 and R-4 through R-8 R-9, R-31, and R-32 during Year 3,; at Receptors R-2 through 7 
R-8, and Receptors R-10 through R-12, R-31, and R-32 during Year 6,; and Receptors R-2, R-4, 8 
and R-8, R-31, and R-32 during Year 7. Average construction noise levels (Leq) would not exceed 9 
the FTA’s construction noise daytime threshold of 80 dBA Leq. Receptors R-8, and R-9, R-31, and 10 
R-32 are located in unincorporated Santa Clara County and would be subject to Santa Clara 11 
County’s weekday and Saturday daytime construction noise threshold of 60 dBA. Onsite 12 
construction noise levels would exceed the Santa Clara County daytime construction noise 13 
threshold at Receptors R-8, and R-9, R-31, and R-32 in Year 1, at Receptor R-8, R-31, and R-32 in 14 
Year 2, at Receptors R-8, and R-9, R-31, and R-32 in Year 3, at Receptor R-8, R-31, and R-32 in 15 
Year 6, and at Receptor R-8, R-31, and R-32 in Year 7. Nighttime construction noise levels during 16 
Year 6 would exceed the nighttime construction noise threshold of 50 dBA Leq at Receptors R-1 17 
through R-9, R-31, and R-32 in Years 2, 3 and 7; and at each residential receptor in Year 6. 18 
Nighttime construction would not occur during any other modeled construction year.  Sunday 19 
work would exceed the Santa Clara County Sunday threshold of 50 dBA at Receptors R-8, R-9, R-20 
31, and R-32 during Years 2, 3, 6, and 7. Recreational users at Anderson Lake County Park, 21 
Rosendin Park, and the Live Oak Picnic Area would not be impacted as those areas would be 22 
closed to users during construction.8 Therefore, onsite construction noise impacts from 23 
construction of the Seismic Retrofit components would be significant. 24 

 

8 Note: As discussed during the June 6, 2024, public meeting, Valley Water plans to keep Rosendin Park partially open when 

blasting activities are not occurring, though the specific details of this approach are currently being finalized, and as such, will 

be presented in the Final EIR.  
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Table 3.16-10. Seismic Retrofit Construction Noise Levels - Year 1, Construction of Haul Roads and Preparation for Stockpile 1 

Areas, Begin Tunnelling of LLOW 2 

Noise-

Sensitive 

Receptor 

Ambient 

Noise Level 

(dBA DNL) 

Project 

Construction 

Noise Level 

(dBA DNL) 

Overall with 

Project1 

(dBA DNL) 

Threshold of 

Signifiance3 

Exceed 

Threshold 

(dBA DNL)? 

Project 

Construction, Leq 

Day/Night  

Threshold of 

Significance 

(dBA Leq) 

Day/Night 

Significant 

Impact? 

R-1 61 57 62 71 No 62/35  - 80/50 No 

R-2 50 68 68 60 Yes 72/34  - 80/50 No 

R-3 61 71 71 71 No 72/35  - 80/50 No 

R-4 54 69 69 64 Yes 75/38  - 80/50 No 

R-5 54 66 67 64 Yes 73/39  - 80/50 No 

R-6 54 61 62 64 No 68/41  - 80/50 No 

R-7 54 58 60 64 No 6564/42 - 80/50 No 

R-8 492 56 57 59 No 6463/49  - 604/50 Yes 

R-9 492 51 53 59 No 5857/50 - 604/50 Yes No 

R-10 45 32 45 55 No 4140/31 - 80/50 No 

R-11 46 33 46 56 No 44/34 - 80/50 No 

R-12 48 28 48 58 No 39/<30 - 80/50 No 

R-13 50 34 50 60 No 45/35 - 80/50 No 

R-31 492 59 60 59 Yes 66/42 604/50 Yes 

R-32 492 58 58 59 No 64/43 604/50 Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment (Appendix M) 3 

Notes: 4 
1 Overall with Project is the combined level of Project construction plus ambient levels. 5 
2 Linear interpolation of ambient noise levels at SLM-4 and SLM-5. 6 
3 A significance threshold of 10 dBA over ambient is used for assessing onsite construction equipment noise. 7 
4 For noise-sensitive receptors located in unincorporated Santa Clara County, construction noise impacts would be significant if maximum noise levels from stationary 8 
construction equipment noise exceed 60 dBA on weekdays and Saturdays during the daytime and 50 dBA during the nighttime and any time on Sunday. 9 
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Table 3.16-11.  Seismic Retrofit Construction Noise Levels - Year 2, Excavation of Downstream Portal 1 

Noise-

Sensitive 

Receptor 

Ambient 

Noise Level 

(dBA DNL) 

Project 

Construction 

Noise Level 

(dBA DNL) 

Overall with 

Project1 

(dBA DNL) 

Threshold of 

Significance 

(dBA DNL)3 

Exceed 

Threshold? 

Project 

Construction Noise 

Level (dBA Leq)  

Day/Night  

Threshold of 

Significance 

(dBA Leq) 

Day/Night  

Significant 

Impact? 

R-1 61 61 53 64 62 71 No 62/62 - 80/50 Yes No 

R-2 50 70 62 70 62 60 Yes 67/67 68/- 80/50 Yes No 

R-3 61 70 62 71 65 71 No 67/67 69/- 80/50 Yes No 

R-4 54 71 63 71 63 64 Yes No 70/70 - 80/50 Yes No 

R-5 54 68 60 68 61 64 Yes No 69/69 - 80/50 Yes No 

R-6 54 69 61 69 62 64 Yes No 70/70 71/- 80/50 Yes No 

R-7 54 68 62 68 63 64 Yes No 69/69 72/- 80/50 Yes No 

R-8 492 66 59 66 60 59 Yes 66/66 69/- 604/50 Yes 

R-9 492 58 51 58 53 59 No 58/58 60/- 604/50 Yes No 

R-10 45 34 22 45 55 No 35/35 29/- 80/50 No 

R-11 46 <30 15 46 56 No <30/<30  24/- 80/50 No 

R-12 48 <30 - 5 48 58 No <30/<30  -/- 80/50 No 

R-13 50 <30 22 50 60 No <30/<30  32/- 80/50 No 

R-31 492 69 69 59 Yes 69/69 604/50 Yes 

R-32 492 72 72 59 Yes 74/74 604/50 Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 2 

Notes: 3 
1 Overall with Project is the combined level of Project construction plus ambient levels. 4 
2 Linear interpolation of ambient noise levels at SLM-4 and SLM-5. 5 
3 A significance threshold of 10 dBA over ambient is used for assessing onsite construction equipment noise. 6 
4 For noise-sensitive receptors located in unincorporated Santa Clara County, construction noise impacts would be significant if maximum noise levels from stationary 7 
construction equipment noise exceed 60 dBA on weekdays and Saturdays during the daytime and 50 dBA during the nighttime and any time on Sunday. 8 
5 Beyond model search radius. 9 
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Table 3.16-12.  Seismic Retrofit Construction Noise Levels - Year 3, Excavation and Foundation Preparation of Spillway, 1 

Construction of Tie-Back Wall at Cochrane Road 2 

Noise-

Sensitive 

Receptor 

Ambient 

Noise Level 

(dBA DNL) 

Project 

Construction 

Noise Level 

(dBA DNL) 

Overall with 

Project1 

(dBA DNL) 

Threshold of 

Significance 

(dBA DNL)3 

Threshold 

Exceeded? 

Project 

Construction Noise 

Level  (dBA Leq)  

Day/Night  

Threshold of 

Significance 

(dBA Leq)  

Day/Night 

Significant 

Impact? 

R-1 61 65 56 66 62 71 No 66/66 - 80/50 Yes No 

R-2 50 71 63 71 63 60 Yes 69/69 - 80/50 Yes No 

R-3 61 72 64 72 66 71 Yes No 71/71 - 80/50 Yes No 

R-4 54 73 65 73 66 64 Yes 72/72 - 80/50 Yes No 

R-5 54 73 65 73 66 64 Yes 73/73 - 80/50 Yes No 

R-6 54 74 66 74 66 64 Yes 76/76 - 80/50 Yes No 

R-7 54 73 65 73 65 64 Yes 74/74 - 80/50 Yes No 

R-8 492 73 65 73 65 59 Yes 75/75 - 604/50 Yes 

R-9 492 63 55 63 56 59 Yes No 64/64 - 604/50 Yes 

R-10 45 33 25 45 55 No 33/33 - 80/50 No 

R-11 46 33 25 46 56 No 35/35 - 80/50 No 

R-12 48 <30 -5 48 58 No <30/<30 -/- 80/50 No 

R-13 50 39 31 50 60 No 41/41 - 80/50 No 

R-31 492 74 74 59 Yes 75/75 604/50 Yes 

R-32 492 77 77 59 Yes 79/79 604/50 Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 3 

Notes: 4 
1 Overall with Project is the combined level of Project construction plus ambient levels. 5 
2 Linear interpolation of ambient noise levels at SLM-4 and SLM-5. 6 
3  A significance threshold of 10 dBA over ambient is used for assessing onsite construction equipment noise. 7 
4 For noise-sensitive receptors located in unincorporated Santa Clara County, construction noise impacts would be significant if maximum noise levels from stationary 8 
construction equipment noise exceed 60 dBA on weekdays and Saturdays during the daytime and 50 dBA during the nighttime and any time on Sunday. 9 
5  Beyond model search radius. 10 
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 1 

Table 3.16-13.  Seismic Retrofit Construction Noise Levels - Year 6, Dam Excavation and Fill 2 

Noise-

Sensitive 

Receptor 

Ambient 

Noise Level 

(dBA DNL) 

Project 

Construction 

Noise Level 

(dBA DNL) 

Overall with 

Project1 Noise 

Level 

(dBA DNL) 

Threshold of 

Significance 

(dBA DNL)3 

Exceed 

Threshold? 

Project 

Construction,  

(dBA Leq) 

Day/Night 

Threshold of 

Significance  

(dBA Leq) 

 Day/Night  

Exceed 

Threshold? 

R-1 61 63 65 71 No 62/62 80/50 Yes 

R-2 50 74 74 60 Yes 72/72 80/50 Yes 

R-3 61 78 78 71 Yes 73/73 80/50 Yes 

R-4 54 76 76 64 Yes 73/73 80/50 Yes 

R-5 54 73 73 64 Yes 73/73 80/50 Yes 

R-6 54 69 69 64 Yes 69/69 80/50 Yes 

R-7 54 67 67 64 Yes 68/68 80/50 Yes 

R-8 492 64 64 59 Yes 65/65 604/50 Yes 

R-9 492 59 59 59 No 58/58 604/50 Yes 

R-10 45 56 56 55 Yes 56/56 80/50 Yes 

R-11 46 58 58 56 Yes 57/57 80/50 Yes 

R-12 48 61 62 58 Yes 63/63 80/50 Yes 

R-13 50 51 54 60 No 52/52 80/50 Yes 

R-31 492 68 68 59 Yes 68 / 68 604 / 50 Yes 

R-32 492 70 70 59 Yes 72 / 72 604 / 50 Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 3 

Notes: 4 
1 Overall with Project is the combined level of Project construction plus ambient levels. 5 
2 Linear interpolation of ambient noise levels at SLM-4 and SLM-5. 6 
3  A significance threshold of 10 dBA over ambient is used for assessing onsite construction equipment noise. 7 
4 For noise-sensitive receptors located in unincorporated Santa Clara County, construction noise impacts would be significant if maximum noise levels from stationary 8 
construction equipment noise exceed 60 dBA on weekdays and Saturdays during the daytime and 50 dBA during the nighttime and any time on Sunday. 9 
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Table 3.16-14.  Seismic Retrofit Construction Noise Levels - Year 7, Restoration of Parking Areas and Construction of Permanent 1 

Access Roads 2 

Noise-

Sensitive 

Receptor 

Ambient 

Noise Level 

(dBA DNL) 

Project 

Construction 

Noise Level 

(dBA DNL) 

Overall with 

Project1 

(dBA DNL) 

Threshold of 

Significance3 

Exceed 

Threshold? 

Project 

Construction 

Noise Level 

(dBA Leq) 

Day/Night 

Threshold of 

Significance 

(dBA Leq) 

Day/Night  Exceed Threshold? 

R-1 61 63 54 65 62 71 No 62/62 - 80/50 Yes No 

R-2 50 73 65 73 65 60 Yes 72/72 - 80/50 Yes No 

R-3 61 74 66 74 67 71 No 74/74 - 80/50 Yes No 

R-4 54 74 66 74 66 64 Yes 75/75 - 80/50 Yes No 

R-5 54 72 64 72 64 64 No 73/73 - 80/50 Yes No 

R-6 54 70 61 70 62 64 No 70/70 - 80/50 Yes No 

R-7 54 68 60 68 61 64 No 67/67 - 80/50 Yes No 

R-8 492 68 60 68 60 59 Yes 67/67 - 604/50 Yes 

R-9 492 59 51 60 53 59 No 58/58 - 604/50 Yes No 

R-10 45 33 25 45 55 No 33/33 - 80/50 No 

R-11 46 <30 17 46 56 No <30/<30 27/- 80/50 No 

R-12 48 <30 -5 48 58 No <30/<30  -/- 80/50 No 

R-13 50 35 27 50 60 No 37/37 - 80/50 No 

R-31 492 69 69 59 Yes 69/69 604 / 50 Yes 

R-32 492 72 72 59 Yes 74/74 604 / 50 Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 3 
Notes: 4 
1 Overall with Project is the combined level of Project construction plus ambient levels. 5 
2 Linear interpolation of ambient noise levels at SLM-4 and SLM-5. 6 
3  A significance threshold of 10 dBA over ambient is used for assessing onsite construction equipment noise.  7 
4 For noise-sensitive receptors located in unincorporated Santa Clara County, construction noise impacts would be significant if maximum noise levels from stationary 8 
construction equipment noise exceed 60 dBA on weekdays and Saturdays during the daytime and 50 dBA during the nighttime and any time on Sunday. 9 
5 Beyond model search radius. 10 
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Figure 3.16-1. Seismic Retrofit Construction Equipment Noise Receptor Locations – Anderson Dam Area 1 

 2 
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Offsite Construction Noise 1 

Offsite construction noise sources would consist of daily truck deliveries of rocks, aggregate, and 2 
soil to the Project Area, shuttle bus trips for workers between Staging Area 5 and Staging Area 4, 3 
and worker vehicle trips to and from staging areas. An approximately 0.8-miles section of 4 
Cochrane Road between Malaguerra Avenue and Coyote Road would be fully or partially closed 5 
to through traffic during construction. Vehicles would be routed through a detour along Peet 6 
Road, Half Road, Elm Road, and East Main Road. Noise-sensitive receptors consist of residences 7 
near these roadway segments. Delivery of materials to the Project Area is limited to the hours of 8 
7:00 a.m. to 8:00 p.m. 9 

The estimated offsite construction noise levels for Years 1, 3, and 6 are provided in  10 
Table 3.16-15 through Table 3.16-17. These years were chosen as Year 1 represents typical 11 
daytime truck activity, Year 3 represents greatest nighttime worker activity (worker vehicle and 12 
shuttle bus trips), and Year 6 represents greatest daytime and nighttime truck activity. 13 

As shown in Table 3.16-15 through Table 3.16-17, offsite construction noise levels would exceed 14 
the 5 dBA increase above ambient threshold along Route 1b and Route 3. Therefore, offsite 15 
construction noise levels would be significant. 16 

Overall Construction Noise 17 

Implementation of Mitigation Measures NOI-1 and NOI-2 would reduce construction noise 18 
impacts. Mitigation Measure NOI-1, described below, will require Valley Water to implement a 19 
Construction Management Plan, which would require prior notice of construction activities to 20 
nearby sensitive receptors, proper maintenance of all construction equipment, equipping all 21 
construction equipment with mufflers and air intake silencers, locating staging and delivery 22 
areas as far from sensitive receptors as is feasible, enclosing stationary noise sources in 23 
temporary sheds, restricting the use of bells, whistles, alarms, and horns, and posting signs at 24 
construction area entrances to reinforce the prohibition of unnecessary idling. Mitigation 25 
Measure NOI-2, described below, is specific to Seismic Retrofit construction and would require 26 
the installation of a temporary noise barrier, limiting of construction activity at Staging Area 1 27 
and Stockpile Area E within 300 feet of Receptor R-2 and residences across Cochrane Road, 28 
reducing the noise levels generated by track drill rigs to 86 dBA at 50 feet, posting a sign 10 days 29 
prior to the start of nighttime construction that details Project construction and provides a noise 30 
complaint phone number, and conducting construction noise monitoring during periods of 31 
nighttime construction work. Mitigation Measure NOI-2 will also reduce offsite construction 32 
noise levels by reducing speeds along haul routes and routing truck traffic and worker vehicles 33 
along Route 1a instead of Route 1b. 34 

Implementation of Mitigation Measures NOI-1 and NOI-2 will reduce Seismic Retrofit 35 
construction noise levels by up to approximately 15 dBA (Bies, Hansen, and Howard 2018, Harris 36 
1991). Therefore, Mitigation Measures NOI-1 and NOI-2 will reduce nighttime construction 37 
noise to approximately 64 58 dBA Leq or less. Seismic Retrofit construction noise could still 38 
exceed the nighttime construction noise threshold of 50 dBA Leq even with implementation of 39 
Mitigation Measures NOI-1 and NOI-2. Therefore, Seismic Retrofit construction noise impacts 40 
will be significant and unavoidable. 41 
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Table 3.16-15. Offsite Seismic Retrofit Construction Road Noise at 50 feet, Year 1 1 

Route Road Segment 

Existing 

Traffic Noise 

Level 

(dBA DNL) 

Overall with 

Project1 Noise 

Level 

(dBA DNL) 

Threshold 

of 

Significance 

(dBA DNL)4 

Exceed 

Threshold? 

1a – Trucks and 

Worker Vehicles 

Cochrane Road – US 

101 to Peet2 

58 58 63 No 

Cochrane Road – Peet 

to Curve 

57 57 62 No 

Cochrane Road – 

Malaguerra Curve to 

Staging Area 1 

51 4748 56 No 

1b – Trucks and 

Worker Vehicles 

Peet – Cochrane Road 

to Half Rd 

47 52 52 No  

Half Rd – Peet to 

Cochrane Road 

36 4649 41 Yes 

Cochrane Road – Half 

Road to Staging Area 

4 

45 503513 50 No Yes 

2 – Worker 

Vehicles to Staging 

Area 5 

East Dunne Avenue – 

US 101 to Hill Road 

61 6261 64 No 

Hill Road – East 

Dunne Avenue to San 

Pedro Avenue 

56 56 61 No 

3 – Shuttle Bus 

Route from Staging 

Area 5 to Staging 

Area 4 

Hill Road – Diana 

Avenue to San Pedro 

Avenue 

56 56 61 No 

Hill Road – East Main 

Ave to Diana Avenue 

55 55 60 No 

East Main Avenue – 

Hill Road to Cochrane 

Road 

45 4948 50 No 

Cochrane Road – East 

Main Avenue to Half 

Road 

45 4948 50 No 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 2 

Notes: 3 
1 Overall with Project is the cumulative level of Project Traffic plus Non-Project Traffic. 4 
2 This road segment is shared with Route 1b. 5 
3 Includes traffic noise from Project shuttle buses. 6 
4 Roadway vehicle noise impacts would be significant where such noise causes an increase of 5 dBA DNL where 7 
ambient noise levels are below 60 dBA DNL or causes an increase of 3 dBA DNL where ambient noise levels are 60 8 
dBA DNL or greater.  9 
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Table 3.16-16. Offsite Seismic Retrofit Construction Road Noise at 50 feet, Year 3 1 

Route Road Segment 

Existing 

Traffic 

Noise Level 

(dBA DNL) 

Overall with 

Project1 

Noise Level 

(dBA DNL) 

Threshold 

of 

Significance 

(dBA DNL)4 

Exceed 

Threshold? 

1a – Trucks and 

Worker Vehicles 

Cochrane Road – US 

101 to Peet2 

58 59 63 No 

Cochrane Road – Peet 

to Curve 

57 58 57 62 No 

Cochrane Road – 

Malaguerra Curve to 

Staging Area 1 

51 55 53 56 No 

1b – Trucks and 

Worker Vehicles 

Peet – Cochrane Road 

to Half Road 

47 55 53 52 Yes 

Half Road – Peet to 

Cochrane Road 

36 52 48 41 Yes 

Cochrane Road – Half 

Road to Staging Area 4 

45 55 543 50 Yes 

2 – Worker Vehicles 

to Staging Area 5 

East Dunne Avenue – 

US 101 to Hill Road 

61 62 64 No 

Hill Road – East Dunne 

Avenue to San Pedro 

Ave 

56 58 61 No 

3 – Shuttle Bus 

Route from Staging 

Area 5 to Staging 

Area 4 

Hill Road – Diana 

Avenue to San Pedro 

Avenue 

56 57 61 No 

Hill Road – East Main 

Avenue to Diana Ave 

55 56 60 No 

East Main Avenue – Hill 

Road to Cochrane Road 

45 5152 50 Yes 

Cochrane Road – East 

Main Avenue to Half 

Road 

45 52 50 Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 2 

Notes: 3 
1 Overall with Project is the cumulative level of Project Traffic plus Non-Project Traffic. 4 
2 This road segment is shared with Route 1b. 5 
3 Includes traffic noise from Project shuttle buses. 6 
4 Roadway vehicle noise impacts would be significant where such noise causes an increase of 5 dBA DNL where 7 
ambient noise levels are below 60 dBA DNL or causes an increase of 3 dBA DNL where ambient noise levels are 60 8 
dBA DNL or greater.  9 
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Table 3.16-17. Offsite Seismic Retrofit Construction Road Noise at 50 feet, Year 6 1 

Route Road Segment 

Existing 

Traffic 

Noise Level 

(dBA DNL) 

Overall with 

Project1 

Noise Level 

(dBA DNL) 

Threshold 

of 

Significance 

(dBA DNL)4 

Exceed 

Threshold? 

1a – Trucks and 

Worker Vehicles 

Cochrane Road – US 

101 to Peet2 

58 60 59 63 No 

Cochrane Road – Peet 

to Curve 

57 59 58 62 No 

Cochrane Road – 

Malaguerra Curve to 

Staging Area 1 

51 56 53 56 No 

1b – Trucks and 

Worker Vehicles 

Peet – Cochrane Road 

to Half Road 

47 56 54 52 Yes 

Half Road – Peet to 

Cochrane Road 

36 55 49 41 Yes 

Cochrane Road – Half 

Road to Staging Area 4 

45 57543 50 Yes 

2 – Worker Vehicles 

to Staging Area 5 

East Dunne Avenue – 

US 101 to Hill Road 

61 62 64 No 

Hill Road – East Dunne 

Avenue to San Pedro 

Ave 

56 57 61 No 

3 – Shuttle Bus 

Route from Staging 

Area 5 to Staging 

Area 4 

Hill Road – Diana 

Avenue to San Pedro 

Ave 

56 57 61 No 

Hill Road – East Main 

Avenue to Diana Ave 

55 56 60 No 

East Main Avenue – Hill 

Road to Cochrane Rd 

45 51 50 Yes 

Cochrane Road – East 

Main Avenue to Half 

Road 

45 51 50 Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 2 

Notes: 3 
1 Overall with Project is the cumulative level of Project Traffic plus Non-Project Traffic. 4 
2 This road segment is shared with Route 1b. 5 
3 Includes traffic noise from Project shuttle buses. 6 
4 Roadway vehicle noise impacts would be significant where such noise causes an increase of 5 dBA DNL where 7 
ambient noise levels are below 60 dBA DNL or causes an increase of 3 dBA DNL where ambient noise levels are 60 8 
dBA DNL or greater.  9 
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Significance Conclusion Summary (Draft EIR p. 3.16-58 to 3.16-59) 1 

Construction of the Seismic Retrofit Component, Ogier Ponds CM, and the Sediment 2 
Augmentation Program would exceed applicable construction noise thresholds of significance, 3 
while Project operational noise impacts would be less than significant. Specifically, onsite 4 
Seismic Retrofit construction noise levels would exceed the 10 dBA increase above ambient 5 
threshold at Receptors R-2, R-4, and R-5, and R-31 during Year 1,; at Receptors R-2, R-4 through 6 
and R-8, R-31, and R-32 during Year 2,; at Receptors R-2 and R-4 through R-8 R-9, R-31, and R-32 7 
during Year 3,; at Receptors R-2 through R-8, and Receptors R-10 through R-12, R-31, and R-32 8 
during Year 6,; and Receptors R-2, R-4, and R-8, R-31, and R-32 during Year 7. On-site 9 
construction noise levels would exceed the applicable Santa Clara County daytime construction 10 
noise threshold at Receptors R-8, and R-9, R-31, and R-32 in Year 1, at Receptors R-8, R-31, and 11 
R-32 in Year 2, at Receptors R-8, and R-9, R-31, and R-32 in Year 3, at Receptors R-8, R-31, and R-12 
32 in Year 6, and at Receptors R-8, R-31, and R-32 in Year 7. Seismic Retrofit nighttime 13 
construction noise levels during Year 6 would exceed the nighttime construction noise threshold 14 
of 50 dBA Leq at Receptors R-1 through R-9, R-31, and R-32 in Years 2, 3 and 7; and at each 15 
residential receptor in Year 6. Sunday work would exceed the Santa Clara County Sunday 16 
threshold of 50 dBA at Receptors R-8, R-9, R-31, and R-32 during Years 2, 3, 6, and 7. Offsite 17 
Seismic Retrofit construction noise levels would exceed the 5 dBA increase above ambient 18 
threshold along Route 1b and Route 3.  19 

Onsite Ogier Ponds CM construction noise levels would exceed the 10 dBA increase above 20 
ambient threshold at Receptors R-18 through R-20 during the spillway construction phase. 21 
Onsite Ogier Ponds CM construction noise levels would exceed the applicable Santa Clara 22 
County construction noise threshold at Receptor R-9 during the pond 1 fill import from Basalt 23 
Hill excavation construction phase and at Receptor R-20 during the construction of haul roads 24 
and preparation of stockpile areas, dewatering of pond 1, pond 1 fill import from Basalt Hill 25 
excavation, and spillway construction phases. Offsite Ogier Ponds CM construction noise would 26 
exceed the 5 dBA increase above ambient threshold along Cochrane Road between Staging Area 27 
1 to Peet Road during Year 6, Pond 1 Fill. Onsite Sediment Augmentation Program construction 28 
noise would exceed the 10 dBA increase above ambient threshold at Receptor R-2 during haul 29 
roads and preparation of stockpile areas construction phase. Onsite North Channel Extension 30 
and Phase 2 Coyote Percolation Dam construction noise would not exceed applicable 31 
construction noise thresholds. Offsite construction noise associated with the North Channel 32 
Extension and Phase 2 Coyote Percolation Dam would also not exceed applicable noise 33 
thresholds. Implementation of Mitigation Measure NOI-1, described below, will require Valley 34 
Water to implement a Construction Management Plan, which would require prior notice of 35 
construction activities to nearby sensitive receptors, proper maintenance of all construction 36 
equipment, equipping all construction equipment with mufflers and air intake silencers, locating 37 
staging and delivery areas as far from sensitive receptors as is feasible, enclosing stationary 38 
noise sources in temporary sheds, restricting the use of bells, whistles, alarms, and horns, and 39 
posting signs at construction area entrances to reinforce the prohibition of unnecessary idling.  40 

Implementation of Mitigation Measure NOI-2, described below, is specific to Seismic Retrofit 41 
construction and will require the installation of a temporary noise barrier, limiting of 42 
construction activity at Staging Area 1 and Stockpile Area E within 300 feet of Receptor R-2 and 43 
residences across Cochrane Road, reducing the noise levels generated by track drill rigs to 86 44 
dBA at 50 feet, posting a sign 10 days prior to the start of nighttime construction that provides a 45 
noise complaint phone number, and construction noise monitoring during nighttime periods of 46 
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construction. Mitigation Measure NOI-2 will also reduce offsite construction noise levels by 1 
reducing speeds along haul routes and routing truck traffic and worker vehicles along Route 1a 2 
instead of Route 1b. Mitigated Seismic Retrofit nighttime construction noise levels would still 3 
exceed the nighttime construction noise threshold of 50 dBA Leq.  4 

Implementation of Mitigation Measure NOI-3, described below, is specific to Ogier Ponds CM 5 
construction and will require the installation of a temporary noise barrier and the reduction of 6 
truck and vehicle speeds along Cochrane Road. Mitigated Ogier Ponds CM offsite construction 7 
noise would still exceed the 5 dBA increase above ambient threshold. Mitigated Sediment 8 
Augmentation Program onsite construction noise would also still exceed applicable thresholds 9 
of significance. Therefore, Project construction would result in generation of a substantial 10 
temporary increase in ambient noise levels in the Project vicinity in excess of locally-adopted 11 
standards and the standards of other agencies, or would result in generation of substantial 12 
incremental increases in noise levels. Impacts would be significant and unavoidable. 13 

Impact NOI-2: Generate excessive groundborne vibration or groundborne noise levels 14 

(Less than Significant with Mitigation) (Draft EIR p. 3.16-61 to 3.16-64) 15 

Construction 16 

Seismic Retrofit Construction  17 

Vibration from Seismic Retrofit construction is considered for sensitive receptors within 500 feet 18 
of construction activity areas. The following activity areas are more than 500 feet from any 19 
sensitive receptors, and therefore are not considered: 20 

▪ BHBA 21 

▪ Coffer dam 22 

▪ Dredging 23 

▪ Packwood Gravel Borrow Area 24 

▪ Reservoir Disposal Area 25 

▪ Spillway 26 

▪ Boat ramp parking area 27 

▪ Dam toe parking area 28 

▪ Staging Area 3 29 

▪ Stockpile Area B 30 

▪ Stockpile Area C 31 

▪ Stockpile Area D 32 

▪ Stockpile Area H 33 

▪ Stockpile Area L 34 

Seismic Retrofit construction vibration levels at sensitive receptors within 500 feet of the 35 
construction activity areas are summarized in Table 3.16-31 and sensitive receptors are included 36 
in Figure 3.16-7. Seismic Retrofit construction vibration levels would be significant if they exceed 37 
the 0.20 in/sec PPV threshold for structural damage and the indoor impact threshold of 72 VdB 38 
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at sensitive receptors. As shown in Table 3.16-31, Seismic Retrofit construction vibration would 1 
not exceed the 0.20 in/sec PPV threshold for structural damage at any of the nearby sensitive 2 
receptors. Seismic Retrofit construction vibration would exceed the 72 VdB indoor impact 3 
threshold at Receptors R-2 and R-32. Therefore, Seismic Retrofit construction vibration would be 4 
significant. 5 

Implementation of Mitigation Measure NOI-4, described below, will require the use of 6 
oscillatory or static rollers in lieu of a vibratory roller within 150 feet of residential structures 7 
Receptor R-2. Implementation of Mitigation Measure NOI-4 will reduce vibration levels below 8 
the 72 VdB indoor impact threshold. Therefore, Seismic Retrofit construction vibration impacts 9 
would be less than significant with mitigation incorporated. 10 
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Table 3.16-31.  Seismic Retrofit Construction Vibration  1 

Receptor Activity Area Distance 

Maximum Vibration Significance Thresholds Exceed 

Structural 

Damage 

Threshold? 

Exceed 

Indoor 

Impact 

Threshold? 

Amplitude 

(PPV, in/sec) 

Level 

(VdB) Source 

Structural 

Damage 

(PPV, in/sec) 

Indoor 

Impact 

(VdB) 

R-6 Excavation 480 0.002 56 Padfoot roller 0.20 72 No No 

Staging Area 4 340 0.004 60 Road-header 0.20 72 No No 

R-1 Staging Area 4 270 0.006 63 Padfoot roller 0.20 72 No No 

R-4 Staging Area 1 180 0.011 69 Padfoot roller 0.20 72 No No 

Stockpile Area 

E 

290 0.005 62 Padfoot roller 0.20 72 No No 

R-2 Staging Area 1 120 0.020 74 Padfoot roller 0.20 72 No Yes 

Stockpile Area 

E 

250 0.007 64 Padfoot roller 0.20 72 No No 

MH Vallee Vineyards  Staging Area 2 180 0.005 61 Loader 0.20 72 No No 

R-11 Stockpile Area 

K - North 

320 0.005 61 Padfoot roller 0.20 72 No No 

R-12 Stockpile Area 

K - South 

310 0.005 62 Padfoot roller 0.20 72 No No 

R-32 Staging Area 4 110 0.023 75 Padfoot roller 0.2 72 No Yes 

Source: Ramboll. 2023 2024. Anderson Dam Seismic Retrofit Project Noise & Vibration Impact Assessment 2 
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Figure 3.16-2. Conservation Measure Construction Equipment Noise Receptor Locations – Anderson Dam Area 1 

  2 
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Significance Conclusion Summary (Draft EIR p. 3.16-69) 1 

Construction of the Seismic Retrofit components and the Sediment Augmentation Program 2 
would exceed construction vibration thresholds of significance. Specifically, Seismic Retrofit 3 
construction vibration would exceed the 72 VdB indoor impact threshold at Receptors R-2 and 4 
R-32. Blasting activities during Seismic Retrofit construction that occur at a distance greater than 5 
240 feet from the nearest sensitive receptors could exceed applicable blasting thresholds. 6 
Sediment Augmentation Program construction vibration would exceed the 72 VdB indoor 7 
impact threshold at Receptor R-2.  8 

Implementation of Mitigation Measure NOI-4, described below, will require the use of 9 
oscillatory or static rollers in lieu of a vibratory roller within 150 feet of residential structures 10 
Receptor R-2. Implementation of Mitigation Measure NOI-5, described below, will require 11 
vibration and air overpressure monitoring be conducted while initial blasting activities occur. 12 
Monitoring results would be used to adjust blast loading limits to properly reflect site-specific 13 
conditions to prevent vibration impacts from blasting from exceeding the building damage 14 
thresholds or air overpressure threshold of 133 dBL. Mitigated Seismic Retrofit and Sediment 15 
Augmentation Program construction vibration levels would not exceed the 0.20 in/sec PPV 16 
threshold for structural damage and the indoor impact threshold of 72 VdB. Therefore, Project 17 
construction would not generate excessive groundborne vibration or groundborne noise levels 18 
and impacts would be less than significant with mitigation incorporated.  19 

Mitigation Measures (Draft EIR p. 3.16-69) 20 

NOI-4 Seismic Retrofit and Sediment Augmentation Program Construction Vibration 21 
Reduction 22 

Valley Water and/or its contractor will implement the following vibration mitigation measures 23 
for the Seismic Retrofit and Sediment Augmentation Program construction: 24 

1. Use of oscillatory or static rollers (which maintains constant contact with the ground) in 25 
lieu of vibratory rollers (which lifts off and pounds the ground) for compaction near 26 
residential structures Receptor R-2 (within 150 feet) 27 

3.16.5 Cumulative Impacts  28 

Cumulative Impact NOI-2: Generate excessive groundborne vibration or groundborne 29 

noise levels (Not Cumulatively Considerable) 30 

Significance Conclusion Summary (Draft EIR p. 3.16-73) 31 

Valley Water would reduce the Project’s contribution to cumulative construction vibration 32 
impacts through implementation of Mitigation Measures NOI-4 and NOI-5. Implementation of 33 
Mitigation Measure NOI-4 will require the use of oscillatory or static rollers in lieu of a vibratory 34 
roller within 150 feet of residential structures Receptor R-2 during Seismic Retrofit and 35 
Sediment Augmentation Program construction. Implementation of Mitigation Measure NOI-5 36 
will require vibration and air overpressure monitoring be conducted while initial blasting 37 
activities occur. Monitoring results would be used to adjust blast loading limits to properly 38 
reflect site-specific conditions to prevent vibration impacts from blasting from exceeding the 39 
building damage threshold of 0.1884 in/sec PPV if blasting frequency is below 1 Hz, 0.5 in/sec 40 
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PPV if blasting frequency is 3 Hz to 40 Hz, 2.0 in/sec PPV ay 40 Hz and above, or the air 1 
overpressure threshold of 133 dBL. Tentatively, the maximum loading will not exceed 7.5 lb. 2 
TNTe per delay (~3.4 kg). Implementation of Mitigation Measure NOI-5 will also include a 3 
Blasting Plan, which restricts blasting between the hours of 8:00 a.m. and 5:00 p.m. and includes 4 
details for nearby sensitive receptors to file complaints. With implementation of Mitigation 5 
Measures NOI-4 and NOI-5, Project construction vibration levels will not exceed the 0.20 in/sec 6 
PPV threshold for structural damage and the indoor impact threshold of 72 VdB, or the blasting 7 
vibration and air overpressure significance thresholds, and as a result, impacts related to 8 
excessive groundborne vibration would be not cumulatively considerable. 9 
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1. INTRODUCTION 

Ramboll Americas Engineering Solutions, Inc. (Ramboll) conducted an air quality and greenhouse gas (GHG) 

assessment for the construction and operation of the proposed seismic retrofit of Anderson Dam in Santa Clara 

County, California (referred to hereafter as the “Proposed Project” or “Project”).  The scope and methods used in 

this assessment are consistent with recommended analyses for projects requiring review under California 

Environmental Quality Act (CEQA).  This document describes the scope and methodology for evaluation of air 

quality, GHG, and health impacts from Project construction emissions, and cumulative impacts at off-site sensitive 

receptors.  This document also describes the thresholds of significance that were used, which are consistent with 

the 2022 Bay Area Air Quality Management District (BAAQMD) CEQA Air Quality Guidelines where appropriate.  

This assessment was originally prepared in September 2023 and revised in July 2024 to evaluate certain 

construction changes such as extending work hours, adding some weekend days, beginning work on certain Project 

components sooner, revising estimated average and maximum daily workers, and a implementing a minor variance 

to Best Management Practice (BMP) AQ-1 (Use Dust Control Measures) that increases the haul truck speeds on 

unpaved roads to 25 miles per hour (mph) from 15 mph, except in areas with naturally occurring asbestos.   

 Project Description 

1.1.1 Existing Conditions 

The Project area is located east of U.S. Highway 1 on Cochrane Road.  For the purpose of this assessment, the 

Project area refers to the area within which all construction-related activities or ground disturbances would occur 

and the areas and facilities that would be operated through the implementation of the Project.  The Project area 

includes Anderson Reservoir, Anderson Dam, Ogier Ponds (approximately 4 miles downstream of Anderson Dam), 

the Coyote Percolation Dam (approximately 10 miles downstream of Anderson Dam), and lands in the immediate 

vicinity of Anderson Reservoir and Coyote Creek that are owned by Valley Water and the County of Santa Clara, as 

well as portions of the Cochrane Road and Coyote Road rights-of-way.  The Project area also includes the Coyote 

Creek channel from Anderson Dam to the Coyote Percolation Dam.   

Existing land uses within and adjacent to the Project area include Coyote Creek, parkland and hiking trails, the 

Anderson Reservoir boat ramp, the Anderson Lake Visitor’s Center, the Santa Clara County Justice Training Center, 

the William F. James Boys Ranch, an orchard, and private residences.   

Anderson Dam was completed in 1950, and when operated at the maximum reservoir operating elevation, the dam 

impounded up to 90,000 acre-feet of water.  Anderson Reservoir is part of Valley Water’s raw water distribution 

system, and various infrastructure allows for operational flexibility of the reservoir and the system. 

Between 2008 and 2012, several dam safety deficiencies associated with the seismic shaking, faucet offset, flood 

capacity, and emergency drawdown capabilities were identified.  In 2020, the Santa Clara Valley Water District 

(Valley Water) was mandated by Federal Energy Regulatory Commission (FERC) to implement interim risk reduction 

measures associated with the Project (i.e., also known as the FERC Order Compliance Project [FOCP]), including 

restriction of the reservoir.  For the purposes of this assessment, existing baseline operations for the Project reflect 

a seismically restricted capacity (e.g., maintenance of the reservoir at deadpool), and flow releases and 

maintenance activities projected to occur following completion of the FOCP, presently under construction.  

Similarly, the construction baseline assumes completion of facility upgrades and physical changes associated with 

the FOCP.  In other words, “existing conditions”, including the existing Anderson Dam and Reservoir facilities and 

environmental settings of resources in the vicinity of the Proposed Project are described as they will be following 

the FOCP, rather than actual existing conditions at the time that this assessment was written. 
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1.1.2 Proposed Project 

The purpose of the Project is to seismically retrofit, maintain, and operate Anderson Dam and Reservoir to meet 

FERC, California Department of Water Resources, Division of Safety of Dams (DSOD), and Valley Water safety 

requirements, thereby allowing Valley Water to maximize water supply and groundwater recharge capacity and 

benefits.  

The Project consists of numerous project components that fall into five over-arching categories: 

1. Seismic Retrofit Construction.  Project components related to the Anderson Dam facility upgrades and 

improvements to stabilize and mitigate potential seismic risks and comply with current public safety 

requirements. 

2. Conservation Measures Construction.  Project components designed to avoid and minimize adverse 

environmental impacts, and in some cases provide environmental benefits.  These project components would 

be implemented throughout Project construction and/or operation phases.  These measures would reduce 

construction-related impacts and allow for managed aquifer recharge to support water supply requirements, 

while maintaining wetted habitat for fish, wildlife and other groundwater dependent habitats.  Many of these 

Project components align with the Fish and Aquatic Habitat Collaborative Effort (FAHCE) Phase 1 non-flow 

measures, as described in the Fish Habitat Restoration Plan (FHRP), and would provide improved fish passage, 

steelhead spawning and rearing habitat, and restored hydrologic functions. 

3. Construction Monitoring.  Project components include habitat and species monitoring during construction to 

document project effects on the environment. 

4. Post-Construction Operations and Maintenance.  Project components that involve how proposed, permanent 

Project facilities would be operated, including Anderson Dam facilities and the implementation of conservation 

measures, following construction.  

5. Post-Construction FAHCE Adaptive Management.  The FAHCE Adaptive Management Program would guide 

post-construction adaptive management of Project flow operations and Conservation Measures that have met 

their specified success criteria, as defined through the regulatory permitting process.  The Adaptive 

Management Program includes four key elements: measurable objectives, monitoring, adaptive actions, and 

reporting. 

The components of the Project analysed in this analysis include the Seismic Retrofit Construction as well as 

construction of four conservation measures: Ogier Ponds Conservation Measure, and Phase 2 Coyote Percolation 

Dam Conservation Measure, and Sediment Augmentation Program.  Figure 1 shows the location of each of these 

Project components.  Table 1 shows proposed construction schedule for the Project, which has a duration of 15 

years.  

Due to evaluation under prior CEQA documents or the lack of high-emissions activities, the North Channel Extension 

and Maintenance of the Live Oak Restoration Reach Conservation Measures, Construction Monitoring, Post-

Construction Operations and Maintenance, and Post-Construction FAHCE Adaptive Management were not 

evaluated in this assessment.   

1.1.2.1 Seismic Retrofit Construction 

Primary construction activities for the seismic retrofit include the following: site mobilization and preparation, 

including clearing and preparing staging and stockpile areas; reservoir dewatering and cofferdam construction; 

constructing the temporary water diversion system; dam excavation and fill (including excavation of embankment 

materials from borrow areas and disposal of excess materials at spoils disposal areas); constructing the new outlet 

works and spillway; construction other ancillary facilities; construction of the permanent bladder dam; 

decommissioning the hydroelectric facility; related fisheries improvements; and site restoration. 
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Seismic retrofit construction is planned over a seven-year duration.  The following describes the generalized 

construction activities by year: 

• Year 1: Site mobilization; full dewatering of the reservoir; preparation of staging areas, access and haul 

roads, in-reservoir stockpile areas, and borrow sites; and begin tunnelling for the low-level outlet works. 

• Year 2: Full dewatering of the reservoir; cofferdam and extension pipe construction; conversion of existing 

Stage 1 Diversion System into Stage 2 Diversion System; dam excavation to interim dam with crest of 

elevation 565 feet (Stage 1a Dam Excavation), and tunnelling for high-level outlet works. 

• Year 3: Dam excavation to interim dam with crest of elevation 556 feet (Stage 1b Dam Excavation); 

construction of high-level outlet works; and demolition of the existing spillway. 

• Year 4: Dam excavation to a remnant core (Stage 2a Dam Excavation) and dam fill to interim dam with 

crest elevation 556 feet (Stage 2b Fill); and construction of the spillway. 

• Year 5: Dam fill to interim dam with crest elevation 565 feet (Stage 3a Dam Fill); construction of the 

spillway; and construction of the low-level outlet works.  Drilling and blasting would occur in Year 5 and 

Year 6 to enable efficient excavation.  

• Year 6: Dam fill to new dam crest elevation 657 feet (Stage 3b Dam Fill); completion of low-level outlet 

works, including sloping intake structure and outlet structure; and completion of the spillway including 

the unlined chute, and refilling of the reservoir.  

• Year 7: Permanent roadways and site restoration; and repaving of Cochrane Road. 

Table 1 shows a summary of the expected construction schedule.  Figure 1 shows the general area in which seismic 

retrofit construction will be occurring.  Table 2 shows the phasing schedule for seismic retrofit construction.1 

Following seismic retrofit construction, Anderson Reservoir capacity would be restored to its unrestricted capacity 

and allowed to withstand a normal operational range of water levels in the reservoir.  Operations of the Project 

include flow regulation, and management and maintenance activities, which were not quantified. 

1.1.2.2 Conservation Measures Construction 

The Project includes conservation measures, which are components designed to avoid and minimize adverse 

environmental impacts, and in some cases provide environmental benefits.  These project components would be 

implemented throughout Project construction and/or operation phases.  

As part of the Project, Ramboll analyzed four conservation measures with the potential to have air quality and GHG 

impacts: Ogier Ponds Conservation Measure, Phase 2 Coyote Percolation Dam Conservation Measure, and 

Sediment Augmentation Program. 

Ogier Ponds Conservation Measure 

The Ogier Ponds area consists of six historic gravel mining ponds, both perennial to semi-perennial in nature, 

located within former quarry borrow pits.  Ogier Ponds were created by quarry reclamation work between 1994-

1997.  Coyote Creek flows into Pond 1 and continues via surface hydraulic connections through Ponds 2, 3, 4, and 5 

before returning to Coyote Creek downstream of the Ogier Ponds area.  As a result of creek flows and groundwater 

seepage, Ponds 1, 2, 3, 4, and 5 are permanently wetted and Pond 6 is seasonally wetted.  

The Ogier Ponds Conservation Measure would consist of reconstructing the pre-1997 creek channel to create a 

geomorphically stable creek reach with a connected floodplain, and adding habitat and biological features to the 

 
1  The first year of construction was modeled to occur in 2024, whereas construction will actually start in a later year. However, this is a 

conservative assumption for purposes of estimating emissions because emissions from construction equipment fleets will get cleaner over 
time due to regulatory requirements. 
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creek and floodplain.  The Ogier Ponds Conservation Measure would entail filling Pond 1 and constructing a new 

section of creek channel at the area currently occupied by Pond 1.  The new section of creek channel would start at 

Pond 1 and connect to the pre-1997 channel alignment located west of Ponds 2, 3, 4, and 5.  The Ogier Ponds 

Conservation Measure would completely fill and remove Ponds 1 and 5, partially fill Ponds 2, and 4, and construct 

earthen berms to separate the unfilled portions of Ponds 2, 3, and 4 from the restored channel.  No changes are 

proposed at Pond 6.  This new channel alignment would separate Coyote Creek from the Ogier Ponds and 

reconnect the current Coyote Creek channel downstream of the Pond 4.  The complete filling of Ponds 1 and 5, and 

partial filling of Ponds 2 and 4 would allow restoration of flow to the pre-1997 channel with a connected floodplain.  

The Ogier Ponds Conservation Measure would result in ecological enhancements to the channel and floodplain, 

ameliorate the adverse water temperature, fish migration, and fish entrainment effects of the current hydraulic 

connection between the creek and the ponds, and integrate public access and interpretation of natural resources 

and historical features within and along a portion of Coyote Creek on County Parks property. 

Phase 2 Coyote Percolation Dam Conservation Measure 

As part of the FOCP, the Coyote Percolation Dam was replaced with an inflatable bladder dam (known as Phase 1 

Coyote Percolation Dam), to accommodate releases from the Anderson Dam Tunnel Project.  The Phase 2 Coyote 

Percolation Dam Conservation Measure conservation measure would consist of constructing downstream channel 

modifications to facilitate upstream and downstream fish passage over the deflated bladder dam over a range of 

flow conditions.  The Phase 2 Coyote Percolation Dam Conservation Measure conservation measure area is located 

along Coyote Creek, approximately 10.5 miles downstream of Anderson Dam.  

Sediment Augmentation Program 

The Sediment Augmentation Program would consist of removing and stockpiling approximately 55,000 cubic yards 

(cy) of suitable sediment from the exposed reservoir between the Dunne Avenue Bridge and the Holiday Estates 

boat launch in Staging Area 6, throughout the duration of Project construction.  Sediment would be washed and 

sorted prior to placing it in Coyote Creek.  Short-term material stockpiling would occur at the creek injection site 

within Staging Area 1, Staging Area 6, or within an Ogier Ponds staging area. 

 Objective and Methodology 

The purpose of the air quality and GHG analysis is to assess potential criteria air pollutant (CAP) and GHG emissions, 

as well as health risks and hazards that would result from the construction and operation of the Proposed Project 

consistent with guidelines and methodologies from air quality regulatory agencies, specifically, the BAAQMD, the 

California Air Resources Board (CARB), the California Office of Environmental Health Hazard Assessment (OEHHA), 

and the US Environmental Protection Agency (USEPA).  The analysis in this report followed the BAAQMD 2022 CEQA 

Guidelines where appropriate.  In addition to the evaluation of an individual project, the CEQA Guidelines 

recommend an analysis of cumulative impacts when the project’s incremental effect is cumulatively considerable 

(14 Cal. Code Regs., § 15130, subd. (a)).  For an air quality health risk assessment (HRA), the cumulative analysis is 

performed when a project is in an area that includes other air emissions sources within a “zone of influence” of 

1,000 feet surrounding the project.  This report evaluates the risks and hazards associated with Project construction 

activities on off-site receptors and the cumulative impact to off-site sensitive receptors from Project construction 

and surrounding sources.  

1.2.1 Resources 

Ramboll directly or indirectly relied on emissions estimation guidance from government sponsored organizations, 

government-commissioned studies of energy use patterns, Project-specific studies, and emissions estimation 

software as described below.  In cases noted below, third-party studies were also relied upon to support analyses 

and assumptions made outside of the approach described above.  Where Project-specific data estimates were 

available, they were used preferentially instead of model defaults.  The methodology used to calculate this 
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emissions inventory is described in detail in the following sections, including citations to information used in this 

inventory. 

1.2.1.1 CalEEMod 

Ramboll primarily utilized the methodology from the California Emissions Estimator Model (CalEEMod) version 

2022.1to assist in quantifying the criteria pollutant and GHG emissions in the inventories presented in this report 

for the Project.  CalEEMod is a statewide program designed to calculate both criteria and GHG emissions from 

development projects in California.  This model was originally developed under the auspices of the South Coast Air 

Quality Management District (SCAQMD) and received input from other California air districts.  It is currently 

supported by numerous lead agencies for use in quantifying the emissions associated with development projects 

undergoing environmental review.  CalEEMod utilizes widely accepted models for emission estimates combined 

with appropriate default data that can be used if site-specific information is not available.  

CalEEMod provides a platform to calculate annual operational criteria pollutant emissions from a land use 

development project.  Specifically, the model aids the user in estimating operational emissions associated with a 

fully built out land use development.  This includes emissions from on-road mobile vehicle traffic associated with 

the land uses, emissions from landscaping equipment and other off-road mobile sources, emissions from natural 

gas usage in the buildings, emissions associated with electricity usage in the buildings and electricity usage 

associated with water usage.  This also includes emissions associated with solid waste disposal. 

CalEEMod uses sources such as the USEPA AP-42 emission factors (USEPA 2023a), CARB’s approved on-road and 

off-road equipment emission models such as the Emission FACtor model (EMFAC) and In-Use Off-Road Equipment 

model (OFFROAD), and studies commissioned by California agencies such as the California Energy Commission and 

CalRecycle.  OFFROAD is an emission factor model used to calculate emission rates from off-road mobile sources 

(e.g., construction equipment, agricultural equipment) (CARB 2021).  The off-road diesel equipment emission 

factors used by CalEEMod are based on the CARB OFFROAD2017 program.  EMFAC is an emission factor model used 

to calculate emissions rates from on-road vehicles (e.g., passenger vehicles) (CARB 2021).  The emission factors used 

by CalEEMod for on-road vehicles are based on the CARB EMFAC2021 program.  EMFAC2021 incorporates USEPA 

and CARB regulations and standards (e.g., Advanced Clean Trucks and the Heavy Duty Omnibus).  EMFAC2021 was 

incorporated into this analysis.  

In addition, CalEEMod contains default values and existing regulatory methodologies to use in each specific local air 

district or county.  Appropriate state-wide default values can be utilized if regional default values are not defined.  

Ramboll used default factors for Santa Clara County for the emissions inventory, unless otherwise noted in the 

methodology descriptions below. 

 Thresholds for Evaluation 

1.3.1 Criteria Pollutants and Precursors 

Project construction emissions of CAPs and precursors were evaluated and compared with the BAAQMD’s 2022 

CEQA Guidelines thresholds of significance.  Project construction emissions were compared to the average daily 

construction emission thresholds of 54 pounds per day of ROG, NOX, and PM2.5 and 82 pounds per day of PM10.  

BAAQMD thresholds of significance for construction-related PM10 and PM2.5 mass emissions apply to exhaust 

emissions only and do not include fugitive dust emissions, which are addressed through BAAQMD’s BMPs.  

CEQA also requires evaluation of whether the Project would conflict with or obstruct implementation of the 

applicable air quality plan.  Analysis of the Project’s consistency with the applicable air quality plan is shown in Draft 

Environmental Impact Report (EIR) Section 3.3, Air Quality.  

1.3.2 Greenhouse Gases 

BAAQMD’s 2022 CEQA Guidelines recommend GHG thresholds of significance for land use plans and projects, but 

do not recommend GHG thresholds of significance directly relevant to the Project (i.e., for large construction 
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projects or for operation of water projects such as dams and reservoirs).  Even though the 2022 CEQA Guidelines do 

not set a GHG threshold for construction projects, to minimize GHG and air pollutant emissions, the 2022 CEQA 

Guidelines recommend that projects incorporate 18 BMPs for reducing construction emissions. 

Chapter 6 of BAAQMD’s 2022 CEQA Guidelines outlines operational thresholds for land use development projects.  

To demonstrate that a project is doing its “fair share” of implementing the goal of carbon neutrality by 2045, a 

project must reflect one of two approaches: building and transportation design elements (Approach A), or 

consistency with a qualified GHG reduction strategy (Approach B).  However, Approach A is geared toward 

traditional residential or commercial projects and not infrastructure projects, and are therefore not appropriate for 

use here. 

CEQA also requires evaluation of a project’s consistency with an applicable plan, policy or regulation adopted for 

the purpose of reducing environmental impacts, including plans adopted to reduce the emissions of GHGs.  The 

analysis of the Project’s consistency with applicable plans to reduce GHG emissions is shown in Draft EIR Section 

3.9, Greenhouse Gas Emissions.  

1.3.3 Health Risks and Hazards 

The HRA evaluates the estimated cancer risk, non-cancer chronic and acute hazard index (HI), and fine particulate 

matter less than 2.5 micrometers in aerodynamic diameter (PM2.5) concentration associated with construction of 

the Project.  The cumulative analysis estimates the total excess lifetime cancer risks, non-cancer HI, and PM2.5 

concentrations that are attributable to off-site rail, mobile, and stationary sources within the 1,000-foot “zone of 

influence” in addition to effects from the construction of the Project.  

The HRA evaluates potential sensitive receptor locations including “people—children, adults, and seniors—

occupying or residing in:  

• residential dwellings, including apartments, houses, condominiums, single-room occupancy units, and 

residential hotels;  

• places of business;  

• schools, colleges, and universities;  

• daycare centers;  

• hospitals;  

• temporary housing, shelters, or encampments; 

• detention centers or correctional facilities and 

•  senior-care facilities.” (BAAQMD 2022a) 

To meet these objectives, this HRA was conducted consistent with the following guidance: 

• Air Toxics Hot Spots Program Risk Assessment Guidelines (OEHHA 2015a); 

• May 2022 BAAQMD CEQA Guidelines (BAAQMD 2022a);  

• BAAQMD Recommended Methods for Screening and Modeling Local Risks and Hazards (BAAQMD 2012); and 

• BAAQMD Health Risk Assessment Modeling Protocol (BAAQMD 2020). 

The results of the construction health risk analyses are compared with the BAAQMD 2022 CEQA significance 

thresholds for single sources.  The thresholds are: 

Single Source Impacts: 

• An excess lifetime cancer risk level of more than 10 in one million;  



 Air Quality, Greenhouse Gas and Health Risk Assessment Technical Report 

Anderson Dam Seismic Retrofit 

       Santa Clara County, California  

Introduction 7 Ramboll 

Confidential 

 

• Non-cancer chronic and acute HIs greater than 1.0; and 

• An incremental increase in the annual average PM2.5 of greater than 0.3 micrograms per cubic meter (μg/m3). 

Cumulative Impacts: 

• An excess lifetime cancer risk level of more than 100 in one million;  

• A chronic non-cancer HI greater than 10.0; and 

• An incremental increase in the annual average PM2.5 concentration of greater than 0.8 μg/m3. 

As discussed in detail in Sections 5 and 6, health impacts from the Project are based on emissions of toxic air 

contaminants (TACs) from diesel and gasoline combustion, and speciated particulate matter from blasting activities.  

Diesel particulate matter (DPM) does not have an acute non-cancer toxicity value, so an acute HI from diesel 

exhaust is not estimated.  

Despite emissions thresholds for particulate matter not requiring fugitive dust to be included, recent guidance from 

BAAQMD clarified that PM2.5 from fugitive dust from earth movement activity during construction should be 

included in the comparison to the PM2.5 concentration threshold.  To be conservative, fugitive dust is included in 

this analysis.  Additionally, resuspended road dust from Project construction traffic is included in this analysis.  

1.3.4 Carbon Monoxide  

The BAAQMD does not have thresholds of significance for construction-related carbon monoxide (CO) impacts.  For 

project operations, BAAQMD has established localized CO concentration significance thresholds of 9.0 parts per 

million (ppm) based on an 8-hour average and 20.0 ppm based on a 1-hour average.  The Project’s potential impacts 

related to CO concentrations generated during operation would be minimal, as discussed in Section 3.   

1.3.5 Odor  

The BAAQMD does not have thresholds of significance for construction-related odor impacts.  For project 

operations, BAAQMD has established a significance threshold of 5 confirmed odor complaints per year averaged 

over 3 years.  The Project’s potential impacts related to odor generation during operation would be minimal, as 

discussed in Section 4.   

 Document Organization  

This Technical Report is divided into seven sections as follows: 

Section 1.0 – Introduction: describes the purpose and scope of the air quality and GHG analysis, the objectives and 

methodology used, and outlines the document organization. 

Section 2.0 – Criteria Air Pollutant, Toxic Air Contaminant, and Greenhouse Gas Emission Estimates: describes the 

methods used to estimate CAP, TAC, and GHG emissions from the Project, and includes the Project CAP and GHG 

emissions results and comparison to the applicable thresholds of significance.  

Section 3.0 – Carbon Monoxide Analysis: discusses evaluation of potential carbon monoxide impacts. 

Section 4.0 – Odor Analysis: discusses evaluation of potential odor impacts.  

Section 5.0 – Estimated Air Concentrations: discusses the air dispersion modeling, the selection of the dispersion 

models, the data used in the dispersion models (e.g., terrain, meteorology, source characterization), and identifies 

receptor locations evaluated in the HRA. 

Section 6.0 – Health Risk Assessment: provides an overview of the methodology for conducting the HRA, and 

includes the Project HRA results and comparison to the BAAQMD thresholds of significance. 
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Section 7.0 – Cumulative Analysis: summarizes the approach used in the cumulative analysis.  The analysis of 

criteria air pollutants and GHG emissions is inherently cumulative. 

Section 8.0 – References: includes a listing of all references cited in this report. 
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2. CRITERIA AIR POLLUTANT, TOXIC AIR CONTAMINANT, AND 
GREENHOUSE GAS EMISSION ESTIMATES 

Project CAP, TAC, and GHG emissions from Proposed Project construction sources were estimated.  Methodologies 

used to calculate CAP, TAC, and GHG emissions are summarized below. 

 Emission Calculation Methodologies and Results 

2.1.1 Seismic Retrofit Construction  

A detailed seismic retrofit construction equipment list, which includes the type, quantity, construction schedule and 

hours of operation anticipated for each piece of equipment for each construction activity, is summarized in Table 3.  

This data was used to estimate construction emissions using calculation methodologies consistent with CalEEMod 

2022.1.  It was assumed that all construction off-road equipment is diesel powered except for those specified as 

electric or gasoline powered.  In addition to off-road equipment, seismic retrofit construction would also include 

on-road construction trips, on-site gasoline trucks, gasoline-powered dredging boats, fugitive dust, paving, and 

blasting activities involving ammonium nitrate/fuel oil.  All diesel-fueled equipment emissions of PM10 were 

assumed to be DPM, which is a TAC. 

As discussed in Section 1.3.1, BAAQMD thresholds for fugitive dust are compliance with its BMPs.  As such, the 

seismic retrofit construction will include watering of exposed surfaces twice a day and street sweeping of paved 

surfaces once daily. Due to the unique and complex nature of seismic retrofit construction, a minor variance from 

the BAAQMD BMPs is necessary in certain situations and areas to make it feasible for the Project, as discussed in 

Section 2.1.1.4, Fugitive Dust. As discussed in Section 1.3.3, emissions from fugitive dust are included in the 

estimation of PM2.5 concentration.  

Additional mitigation measures were analyzed to determine the respective reduction in seismic retrofit 

construction CAP and TAC emissions.  The following mitigation measures were analyzed under a mitigated seismic 

retrofit construction scenario: 

• Use of USEPA or CARB Tier 4 Final engines for all diesel construction equipment; 

• Use of wind screens to enclose the Project’s blasting area; and 

• Use of boats of model year 2010 or newer.2 

These mitigations are discussed further in Section 2.3. 

2.1.1.1 Construction Schedule and Phasing 

Seismic retrofit construction is assumed to last seven years.  A mix of construction equipment would operate over 

the course of any given day.  Table 2 shows a construction phasing schedule.   

Construction activities would generally be conducted during a 10-hour shift per day, between 6:00 a.m. and 4:00 

p.m., Monday through Saturday, with limited Sunday work.  Sunday work would include up to 12 Sundays in Years 1 

through 3, 40 Sundays in Year 4, and 12 Sundays in Years 5 through 7.  Specific project components that would 

require modified construction hours include: 

 
2 Note: Draft EIR Mitigation Measure AQ-1 stipulates that on-road engines be model year 2010 or newer; however, for the 

purposes of modeling, an aggregate model year (i.e., all model years, including engines older than 2010) was assumed for both 
the unmitigated and mitigated emission factors. This approach results in a conservative assessment of the mitigated criteria 
pollutant emissions. 
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• Construction of the replacement dam and spillway, and conversion of existing Stage 1 Diversion System into 

Stage 2 Diversion System – two 10-hour shifts, with a 0.5 -hour lunch break (one shift between 6:00 a.m. 

and 4:30 p.m., and the second shift from 6:00 p.m. to 4:30 a.m., Monday through Saturday and certain 

Sundays); 

• Blasting at the Basalt Hill Borrow Area (BHBA) – restricted hours of 8:00 a.m. to 5:00 p.m.; 

• Cochrane Road – communication lines and repaving – construction may occur outside the work window of 

6:00 a.m. and 4:00 p.m., including weekends on a limited basis up to 24-hours per day, 6 days per week. 

• Delivery of materials (i.e., equipment, aggregate base, and drainage and filter material) – 7:00 a.m. to 

8:00 p.m., Monday to Friday; 

• Tunneling (e.g., use of a road header) required for the outlet works (e.g., construction of the high-level 

outlet works and low-level outlet works at the dam) – 24 hours per day (two 12-hour shifts), 6 days per 

week; and, 

• Support production (e.g., concrete placement) – 24 hours per day (two 12-hour shifts), 6 days per week. 

However, equipment engines would not be expected to run during this entire period.  The equipment list for the 

seismic retrofit construction is shown in Table 3.  

2.1.1.2 Diesel Construction Off-road Equipment 

Emissions calculations associated with off-road construction equipment were based on the construction schedule 

and the type, size, fuel type, tier level, hours of operation and utilization factor for each piece of equipment.  A 

Project-specific construction equipment list for the seismic retrofit is presented in Table 3.  For diesel-powered off-

road construction equipment, methodologies consistent with CalEEMod were used to estimate emissions.  Where 

Project-specific equipment information was not available, CalEEMod default horsepower was used.  Load factors for 

each piece of equipment were based on default factors from CalEEMod.  

The CalEEMod methodology for off-road construction equipment emissions relied on the CARB In-Use Off-Road 

Equipment model (OFFROAD2017) as well as specific emission factors by engine tier.  

Emissions are calculated outside of CalEEMod using the same methodologies and emission factors as CalEEMod.  

Emissions were calculated using the following formula, which is consistent with CalEEMod:  

𝐸𝐶 =  ∑(𝐸𝐹𝐶 ∗ 𝐻𝑃 ∗ 𝐿𝐹 ∗ 𝐻𝑟 ∗ 𝑅𝑒𝑑 ∗ 𝐶) 

Where: 

 EC: off-road equipment exhaust emissions in pounds (lbs) 

 EFC: emission factor (g/bhp-hr) (CalEEMod defaults)  

HP: equipment horsepower (CalEEMod defaults or Project-specific) 

LF: equipment load factor (CalEEMod defaults) 

Hr: equipment operating hours 

Red: reduction from diesel particulate filter (DPF), as applicable 

C: unit conversion factor 

Unmitigated emissions were based on fleetwide average emission factors from OFFROAD2017.  For mitigated 

emissions, calculations assume emission factors from CalEEMod associated with Tier 4 final engines for all diesel 

construction equipment.  
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2.1.1.3 Electric Equipment 

Electrical equipment for the seismic retrofit consists primarily of ventilation fans and small excavators.  Electric 

equipment does not directly emit CAPs. The equipment is anticipated to make a negligible contribution to overall 

Project GHG emissions, and thus are not quantified in this report.  

2.1.1.4 Fugitive Dust 

Fugitive dust contributes to PM10 and PM2.5 emissions and is generated by the various activities occurring at the 

Project site.  The following subsections describe the methodology used to calculate fugitive dust emissions from 

Project activities.  

Fugitive dust emissions are not included in the comparison to thresholds for criteria air pollutant emissions as these 

thresholds for construction are for exhaust only.  However, to be conservative, fugitive dust emissions are included 

in the estimation of PM2.5 concentration based on recent guidance provide by the BAAQMD. 

Control of fugitive dust emissions through BAAQMD BMPs will be utilized for most Project activities, when feasible.  

The basic BMPs which were considered when developing fugitive dust emission rates include the following: 

1. All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and unpaved access 

roads) shall be watered two times per day. 

2. All visible mud or dirt track-out onto adjacent public roads shall be removed using wet power vacuum 

street sweepers at least once per day.  The use of dry power sweeping is prohibited. 

3. All vehicle speeds on unpaved roads shall be limited to 15 mph.   

The 15 mph speed limit would apply to all vehicles and equipment only in areas containing naturally occurring 

asbestos (NOA).  Outside of these areas, a 25 mph speed limit would be observed for haul trucks on unpaved roads 

(light duty pick-up trucks would observe the 15 mph limit), such as the in-reservoir access roads to Stockpile Areas K 

and L. The fugitive dust emissions from haul trips outside areas of naturally occurring asbestos were estimated 

using vehicle speeds of 25 mph for the longer routes and 15 mph for the other routes.  Ramboll qualitatively 

estimated the emissions impact if all haul truck speeds outside areas of naturally occurring asbestos are increased 

to 25 mph.3  

Paved Road Dust 

Fugitive dust emissions from paved road dust includes dust generated by construction which settles onto 

surrounding roadways and is re-entrained into the air.  The emission factor for grading is calculated on a per-vehicle 

miles travelled (VMT) basis.  Total VMT was determined using estimated worker, vendor, and hauling trip rates and 

default CalEEMod trip lengths.  Emissions assume a 26% reduction due to street sweeping of arterial roads.  The 

emission factor derivation for paved road dust is presented in Table 4a, and emissions from paved road dust are 

presented in Table 5a. 

Unpaved Road Dust 

Fugitive dust emissions from unpaved road dust includes dust which is kicked up by offroad vehicles during trips 

along on-site roadways.  The emission factor for grading is calculated on a per-VMT basis.  Total VMT was 

determined using estimated on-site trip rates as shown for each year in Table 7b.  Emissions assume a 55% 

 
3  Ramboll estimated the amount that fugitive dust emissions are expected to increase if haul truck speeds are increased from 15 mph to 25 

mph.  At the maximally exposed individual receptor location for the Seismic Retrofit, the estimated PM2.5 concentration from unpaved road 
dust emissions contributes to less than 0.01% of the total mitigated PM2.5 concentration.  Therefore, if a speed of 25 mph is used on all 
unpaved vehicle routes that do not have NOA, the increase in fugitive dust emissions and corresponding PM2.5 concentrations is expected to 
be very small (i.e., less than the precision of the analysis) and was therefore not quantified in this report.  
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reduction due to watering two times per day.  The emission factor derivation for unpaved road dust is presented in 

Table 4b, and emissions from unpaved road dust are presented in Table 5b. 

Grading 

Fugitive dust emissions from grading equipment (i.e., graders and scrapers) occur during the grading and utility 

phases.  Grading emissions were estimated using CalEEMod methodology and assumptions.  The emission factor for 

grading is calculated on a per-VMT basis.  Equipment VMT was calculated using the maximum area disturbed per 

day, based on Project-specific data and CalEEMod default assumptions.  Emissions assume a 55% reduction due to 

watering two times per day.  Grading emissions are presented in Table 5c. 

Material Loading 

Fugitive dust from material loading activities includes the unloading of construction materials and loading of soil 

onto the haul trucks during the grading and excavation phases.  Material loading fugitive dust emissions were 

estimated using CalEEMod methodology and assumptions.  The emission factor for material loading is calculated on 

a per-ton basis.  Material loaded in cubic yards is based on Project-specific data.  Emissions assume a 55% reduction 

due to watering two times per day.  Emissions from material loading are presented in Table 5d. 

Bulldozing 

Fugitive dust from bulldozing activities includes the movement and disturbance of soil by bulldozers during 

excavation phases.  Bulldozing fugitive dust emissions were estimated using CalEEMod methodology and 

assumptions.  The emission factor for bulldozing is calculated on a per-hour basis of dozer operation.  Emissions 

assume a 55% reduction due to watering two times per day.  Emissions from bulldozing are presented in Table 5e. 

Demolition 

Fugitive dust from demolition includes the dust generated by the demolition of existing dam structures.  Demolition 

fugitive dust emissions were estimated using CalEEMod methodology and assumptions.  The emission factor for 

demolition is calculated on a per-ton basis of building/demolition waste, which is based on Project-specific data.  

Emissions assume a 55% reduction due to watering two times per day.  Emissions from demolition are presented in 

Table 5h. 

Windblown dust 

Fugitive emissions from windblown dust includes the dust naturally generated by stockpile areas during all phases 

of construction.  Windblown fugitive dust emissions were estimated using CalEEMod methodology and 

assumptions.  The emission factor for windblown dust is calculated on a per-acre basis.  The maximum daily wind-

erodible area was conservatively assumed for each stockpile to be the full extent of the storage or staging area 

where stockpiling would be occurring.  Emissions assume a 90% reduction from a watering rate of storage piles at 

1.4 gallons/hour-yard2.  Emissions from windblown dust are presented in Tables 5f-5g. 

2.1.1.5 Paving 

Reactive organic gas (ROG) emissions from paving includes the off-gassing emissions caused from pouring and 

setting of asphalt.  Paving emissions were estimated using CalEEMod methodology and assumptions.  The emission 

factor for material loading is calculated on a per-acre basis.  The total area paved during construction, including the 

boat ramp parking area, dam toe parking area, Staging Area 3, and access roads.  Emissions from paving are 

presented in Table 6. 

2.1.1.6 On-road Construction Trips 

Construction trip assumptions for workers, vendors, and haul trucks are shown for each year in Table 7a.  Trip 

lengths are shown in Table 7c.   
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Emission factors from EMFAC2021,4 the CARB Emission Factors model for on-road emissions, were used for 

emissions of CAPs and GHGs.  The emission factors used for on-road construction trips cover the anticipated years 

of construction.   EMFAC2021 incorporates the Pavley Clean Car Standards and the Advanced Clean Cars (ACC) 

program.   

Running exhaust, running loss, tire wear, and brake wear emission factors were estimated with a gram/mile factor.  

These emissions were calculated as shown below: 

𝐸𝑀 =  ∑(𝐸𝐹𝑀 ∗ 𝑉𝑀𝑇) 

Where: 

 VMT: Trip Length*Trip Number 

 EFM: emission factor (gram/mile) from EMFAC2021 

Emissions from vehicle idling exhaust, starting exhaust, and evaporative emissions were estimated with a gram/trip 

emission factor.  Idling emission factors were only estimated for heavy duty trucks as idling emissions occur during 

extended idling events while the truck is operating but not traveling any significant distance (e.g., during loading 

and unloading).  In EMFAC2021, an extended idling event is defined as “a continuous segment of vehicle activity 

that meets three criteria: all instantaneous vehicle speeds being lower than 5 mph, the total distance of less than 1 

mile, and the total duration of more than 5 minutes” (CARB 2021).  EMFAC takes account of idling emissions from 

light duty vehicles and other vehicle types in running emissions estimates.  These emissions were estimated as 

shown below:  

𝐸𝑇 =  ∑(𝐸𝐹𝑇 ∗ 𝑇𝑟𝑖𝑝 𝑁𝑢𝑚𝑏𝑒𝑟) 

Where:  

 EFT = emissions factor (g/trip) from EMFAC2021.  

 Trip Number = trips provided by Project  

Idling time is modeled to be consistent with California Airborne Toxics Control Measure (ATCM) to limit diesel-

fueled commercial motor vehicle idling (CARB 2016).  

Road dust emissions are calculated using CARB methodology.  The on-road entrained dust emission factor 

derivation is shown in Table 4a. 

2.1.1.7 On-Site Gasoline Trucks 

Most equipment on site will be powered by diesel, with the exception of boats and on-site gasoline trucks for 

transporting equipment, workers, and materials between staging areas.  It was conservatively assumed that all on-

site gasoline trucks correspond to EMFAC’s LHDT2 category, which includes light-heavy duty trucks with a gross 

vehicle weight rating between 10,001-14,000 pounds.  Trucks were conservatively assumed to travel at an average 

speed of 15 mph, consistent with BAAQMD basic construction mitigation measures (BAAQMD 2022a).  Emissions 

from on-site gasoline truck trips were calculated using the same methodology as on-road construction trips in 

Section 2.1.1.6 and summarized in Tables 8 and 9.  

 
4 CARB has published off-model adjustment factors to account for the “Safer Affordable Fuel-Efficient (SAFE) Vehicles Rule Part One: One 

National Program” (SAFE 1) adopted by the USEPA and the National Highway Traffic Safety Administration (NHTSA).  These adjustment 
factors will not be incorporated into this analysis as this regulation is currently under litigation and the USEPA and NHTSA have proposed 
rulemakings to repeal SAFE 1. 
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2.1.1.8 On-Site Boats 

Emissions were estimated using emission factors and methodology from CARB’s Pleasure Craft (PC) Model 

Database, matched to their respective gasoline-fueled boat classifications (CARB 2014).  Exhaust emissions were 

calculated using the same methodology as the off-road equipment in Section 2.1.1.2.  Evaporative emissions are 

the sum of hot soak, diurnal, resting loss, and running loss emissions, and were estimated using emission factors 

from the CARB PC Model Database and the provided construction schedule.  Mitigated emissions assume model 

year 2010 or newer boats.  Emissions from on-site boat activities are summarized in Tables 10 through 12.  

2.1.1.9 Blasting 

Emissions calculations associated with blasting activities were based on the number of blast holes drilled, type of 

explosives, and amounts of material shifted by blasting, as shown in Tables 13 and 14a-14c.  Three types of 

emissions are associated with blasting activities: blast hole drilling, dust entrainment, and use of explosives.  The 

total emissions associated with blasting are the addition of the emissions from the respective blasting activities 

associated with each phase.  

For emissions from blast hole drilling and dust entrainment, and blasting criteria emissions, emissions were 

estimated using methods A, B, and C from the Mojave Desert AQMD Emissions Inventory Guidance for Mineral 

Handling and Processing Industries (MDAQMD 1999).  All three methods are equivalent to USEPA’s AP-42 

methodology found in Chapters 11.9 and 13.3 (USEPA 2010a, USEPA 2010b).  When estimating hourly emissions 

from blasting, emissions assume one complete blast occurs in one hour of activity. 

Blasting emissions were speciated using specific on-site soil composition profiles (Valley Water 2021).  Yearly 

emissions were estimated using the median detected value of all soil samples, and hourly emissions were estimated 

using the 95% upper confidence level for all soil samples.  Hexavalent chromium was estimated to make up 5% of all 

speciated chromium, consistent with guidance for aggregate piles provided by the San Joaquin Valley Air Pollution 

Control District (SJVAPCD 2017).  Emissions of speciated metals from blasting are summarized in Table 15. 

2.1.1.10 Construction CAP and GHG Emissions Summary for Seismic Retrofit Component 

A summary of maximum annual average daily construction CAP emissions for the seismic retrofit is shown in 

Summary Table A.  A full summary of unmitigated and mitigated construction CAP emissions from the seismic 

retrofit is provided in Tables 16 and 17, respectively.  CAP emissions are reported in units of annual average daily 

emissions for each year of construction.  The annual construction emissions for each year were averaged over the 

number of days construction is expected to occur in the respective year to evaluate average daily emissions in 

pounds per day.  

A summary of the annual unmitigated and mitigated GHG emissions for seismic retrofit construction is shown in 

Summary Table B.  A full summary is provided in Tables 18 and 19, respectively.  GHG emissions are reported in 

total metric tons of carbon dioxide equivalents. 

Summary Table A. Summary of Maximum Average Daily Construction CAP Emissions from the Seismic Retrofit 

 ROG NOX PM10 PM2.5 

 lb/day 

BAAQMD Threshold of Significance 54 54 82 54 

Unmitigated Emissions  398 1,015 41 32 

Exceed Threshold? Yes Yes No No 

Mitigated Emissions 67 262 37 28 
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 ROG NOX PM10 PM2.5 

 lb/day 

Exceed Threshold? Yes Yes No No 

Source: Table 16, Table 17  

 

 

 

Summary Table B. Summary of Annual Construction GHG Emissions from the Seismic Retrofit 

Year Total Unmitigated Project Construction 
GHG Emissions (MT of CO2e) 

Total Mitigated1 Project Construction 
GHG Emissions (MT of CO2e) 

Year 1 5,215 4,254 

Year 2  26,322 26,322 

Year 3  26,660 26,660 

Year 4  34,475 34,475 

Year 5  29,173 29,173 

Year 6  29,710 29,710 

Year 7  4,000 4,000 

Total 155,555 154,594 

Source: Table 18, Table 19 
1 Given the type and duration of electrified equipment use is unknown at this time, to be conservative reductions from 
Mitigation Measure GHG-1 (Construction GHG Reduction Measures) were not quantified in this analysis.  The mitigated GHG 
emissions only reflect the implementation of Mitigation Measure AQ-1's requirement that all boat engines used in construction 
be model year 2010 or newer.  As such, this measure only reduces GHG emissions in Year 1.   

 

2.1.2 Conservation Measures Construction  

The emissions from the construction associated with the conservation measures were analyzed using similar 

methodologies as the seismic retrofit construction.  Details on the differences in methodology are provided below.  

For each conservation measure, detailed schedule assumptions are shown in Table 20 (Ogier Ponds Conservation 

Measure), Table 30 (Phase 2 Coyote Percolation Dam Conservation Measure), and Table 40 (Sediment 

Augmentation Program).  Construction activities associated with the Ogier Ponds Conservation Measure would 

occur from Year 6 through Year 8, Sediment Augmentation Program would occur from Year 2 through Year 15, and 

Phase 2 Coyote Percolation Dam Conservation Measure would occur from Year 4 through Year 5.  For all three of 

these conservation measures, construction activities would generally be conducted during a 12-hour shift per day, 

between 6:00 a.m. and 6:00 p.m., Monday through Friday.  Equipment maintenance would occur on Saturdays, and 

no work would occur on Sundays.  Select construction activities such as the operation of pumps and electric 

generators to control groundwater seepage may operate at any time on any day of the week.  The equipment list 

for the construction of the conservation measures is shown in Table 21 (Ogier Ponds Conservation Measure), Table 

31 (Phase 2 Coyote Percolation Dam Conservation Measure), and Table 41 (Sediment Augmentation Program).  For 

the Sediment Augmentation Program, the augmentation process is anticipated to decrease in intensity over its 

lifetime.  However, equipment was conservatively assumed to be used at the same intensity for all fourteen years 

of construction during this conservation measure. 
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Fugitive dust emissions are presented in Tables 22a-22d (Ogier Ponds Conservation Measure), Table 32a-32d 

(Phase 2 Coyote Percolation Dam Conservation Measure), and Table 42a-42d (Sediment Augmentation Program).       

Worker, vendor, and haul trips for each conservation measure were calculated based on CalEEMod defaults where 

project-specific data were not available.  Although defaults for vendor trips are only available for the building 

construction phase, vendor trips were conservatively estimated to be 20% of worker trips for all phases.  

Construction trips and trip lengths are shown in Tables 23a-23b (Ogier Ponds Conservation Measure), Table 33a-

33b (Phase 2 Coyote Percolation Dam Conservation Measure), and Table 43a-43b (Sediment Augmentation 

Program).     

Emissions from on-site gasoline truck trips associated with construction for each conservation measure are 

summarized in Table 24-25 (Ogier Ponds Conservation Measure), Table 34-35 (Phase 2 Coyote Percolation Dam 

Conservation Measure), and Table 44-45 (Sediment Augmentation Program).    

Summaries of maximum annual average daily construction CAP emissions for Ogier Ponds Conservation Measure, 

Phase 2 Coyote Percolation Dam Conservation Measure, and Sediment Augmentation Program are shown in 

Summary Tables C-E, respectively.  Summaries of the annual unmitigated and mitigated GHG emissions are shown 

in Summary Table F-H.   

A full summary of unmitigated construction CAP emissions from the conservation measures is shown in Tables 26 

(Ogier Ponds Conservation Measure), Table 36 (Phase 2 Coyote Percolation Dam Conservation Measure), and Table 

46 (Sediment Augmentation Program).   A full summary of mitigated construction CAP emissions from the 

conservation measures is shown in Tables 27 (Ogier Ponds Conservation Measure), Table 37 (Phase 2 Coyote 

Percolation Dam Conservation Measure), and Table 47 (Sediment Augmentation Program).      

A full summary of unmitigated construction GHG emissions from the conservation measures is shown in Tables 28 

(Ogier Ponds Conservation Measure), Table 38 (Phase 2 Coyote Percolation Dam Conservation Measure), and Table 

48 (Sediment Augmentation Program).  A full summary of mitigated construction GHG emissions from the 

conservation measures is shown in Tables 29 (Ogier Ponds Conservation Measure), Table 39 (Phase 2 Coyote 

Percolation Dam Conservation Measure), and Table 49 (Sediment Augmentation Program).      

Summary Table C. Summary of Maximum Annual Average Daily Construction CAP Emissions from the Ogier Ponds 

Conservation Measure 

 ROG NOX PM10 PM2.5 

lb/day 

BAAQMD Threshold of Significance 54 54 82 54 

Unmitigated Emissions  40 227 16 16 

Exceed Threshold? No Yes No No 

Mitigated Emissions 11 87 11 6.1 

Exceed Threshold? No Yes No No 

Source: Table 26, Table 27 

 

Summary Table D. Summary of Maximum Annual Average Daily Construction CAP Emissions from the Phase 2 

Coyote Percolation Dam Conservation Measure 
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 ROG NOX PM10 PM2.5 

lb/day 

BAAQMD Threshold of Significance 54 54 82 54 

Unmitigated Emissions  4.5 35 5.9 2.8 

Exceed Threshold? No No No No 

Mitigated Emissions 1.3 12 4.8 1.8 

Exceed Threshold? No No No No 

Source: Table 36, Table 37 

 

Summary Table E. Summary of Maximum Annual Average Daily Construction CAP Emissions from the Sediment 

Augmentation Program 

 ROG NOX PM10 PM2.5 

lb/day 

BAAQMD Threshold of Significance 54 54 82 54 

Unmitigated Emissions  35 291 26 14 

Exceed Threshold? No Yes No No 

Mitigated Emissions 9.4 72 19 7.2 

Exceed Threshold? No Yes No No 

Source: Table 46, Table 47  

 

Summary Table F. Summary of Annual Construction GHG Emissions from the Ogier Ponds Conservation Measure 

Year Total Unmitigated Project Construction 
GHG Emissions (MT of CO2e) 

Total Mitigated Project Construction GHG 
Emissions (MT of CO2e) 

Year 6 14,210 14,210 

Year 7 9,384 9,384 

Year 8 3,863 3,863 

Total 27,457 27,457 

Source: Table 28, Table 29 

 

Summary Table G. Summary of Annual Construction GHG Emissions from the Phase 2 Coyote Percolation Dam 

Conservation Measure 

Year Total Unmitigated Project Construction 
GHG Emissions (MT of CO2e) 

Total Mitigated Project Construction GHG 
Emissions (MT of CO2e) 

Year 4  353 353 

Year 5  934 934 
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Year Total Unmitigated Project Construction 
GHG Emissions (MT of CO2e) 

Total Mitigated Project Construction GHG 
Emissions (MT of CO2e) 

Total 1,287 1,287 

Source: Table 38, Table 39 

 

Summary Table H. Summary of Annual Construction GHG Emissions from the Sediment Augmentation Program 

Year Total Unmitigated Project Construction 
GHG Emissions (MT of CO2e) 

Total Mitigated Project Construction 
GHG Emissions (MT of CO2e) 

Year 2  6,928 6,928 

Year 3  6,434 6,434 

Year 4  6,420 6,420 

Year 5  6,316 6,316 

Year 6  6,272 6,272 

Year 7  6,242 6,242 

Year 8 6,296 6,296 

Year 9 6,373 6,373 

Year 10 6,336 6,336 

Year 11 6,267 6,267 

Year 12 6,227 6,227 

Year 13 6,264 6,264 

Year 14 6,343 6,343 

Year 15 6,373 6,373 

Total 89,091 89,091 

Source: Table 48, Table 49 

 

2.1.3 Overall Project Construction  

The summary of maximum annual average daily construction CAP emissions for the overall Project construction is 

shown in Summary Table I. The summary of annual average GHG emissions for the overall Project construction is 

shown in Summary Table J. 
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Summary Table I. Summary of Maximum Annual Average Daily Construction CAP Emissions from the Overall 

Project Construction 

 ROG NOX PM10 PM2.5 

lb/day 

BAAQMD Threshold of Significance 54 54 82 54 

Unmitigated Emissions  398 1,270 46 41 

Exceed Threshold? Yes Yes No No 

Mitigated Emissions 67 360 37 28 

Exceed Threshold? Yes Yes No No 

Source: Table 50, Table 51 

 

Summary Table J. Summary of Annual Construction GHG Emissions from the Overall Project Construction 

Year Total Unmitigated Project Construction 
GHG Emissions (MT of CO2e) 

Total Mitigated1 Project Construction 
GHG Emissions (MT of CO2e) 

Year 1 5,215 4,254 

Year 2  33,250 33,250 

Year 3  33,093 33,093 

Year 4  41,248 41,248 

Year 5  36,423 36,423 

Year 6  50,192 50,192 

Year 7  19,627 19,627 

Year 8 10,159 10,159 

Year 9 6,373 6,373 

Year 10 6,336 6,336 

Year 11 6,267 6,267 

Year 12 6,227 6,227 

Year 13 6,264 6,264 

Year 14 6,343 6,343 

Year 15 6,373 6,373 

Total 273,390 272,429 

Source: Table 52, Table 53 
1 Given the type and duration of electrified equipment use is unknown at this time, reductions from Mitigation Measure GHG-1 
(Construction GHG Reduction Measures) were not quantified in this analysis.  The mitigated GHG emissions only reflect the 
implementation of Mitigation Measure AQ-1’s requirement that all boat engines used in construction be model year 2010 or 
newer.  As such, this measure only reduces GHG emissions in Year 1.   

 

 Operational Emissions 

Post-construction operations and maintenance of Anderson Dam and the Conservation Measures would involve 

minimal activities generating air pollutant emissions.  Operation of Anderson Dam would remain essentially 
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unchanged from existing conditions.  An emergency backup diesel generator will be installed to replace the existing 

generator at Anderson Dam; however, there is no expected change in the CAP, TAC, or GHG emissions as part of 

this replacement.  Since no other new long-term operational sources would be added by the Project, operational 

emissions were not analyzed.   

 Proposed Mitigation Measures  

Several mitigation measures were incorporated into the analysis as parts of Mitigation Measures AQ-1 

(Construction CAP Reduction Measures) and AQ-2 (Construction Blasting Fugitive Dust Emissions Reduction 

Measure).  The measures are summarized below.5 

(AQ-1) Tier 4 Construction Equipment.  Valley Water shall ensure all off-road construction equipment with greater 

than 25 hp and operating for more than 20 hours total over the entire duration of construction activities have 

engines that meet or exceed either USEPA or CARB Tier 4 Final offroad emission standards.   

(AQ-1) Boat and On-Road Trucks Model Years of 2010 or Newer.  To reduce exhaust emissions from dredging 

occurring at the dam toe, Valley Water shall ensure that all on-road trucks and boats used during construction are 

of model year 2010 or newer. 

(AQ-2) Blasting Wind Screens.  To reduce emissions of particulate matter from blasting activities at the Basalt Hill 

Borrow Area, Valley Water shall install three-sided wind screens.  Wind screens should be made of a solid fabric or 

other material capable of catching at least 75% of particulate matter greater than 2.5 micrometers in diameter.  

Screens should be used in combination with watering of the blasting area. 

 
5  Given the type and duration of electrified equipment use is unknown at this time, to be conservative reductions from Mitigation Measure 

GHG-1 (Construction GHG Reduction Measures) were not quantified in this analysis.  The mitigated GHG emissions only reflect the 
implementation of Mitigation Measure AQ-1's, requirement that all boat engines used in construction be model year 2010 or newer.  As 
such, this measure only reduces GHG emissions in Year 1.   
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3. CARBON MONOXIDE ANALYSIS 

The BAAQMD does not have a significance threshold for construction-related CO impacts.  CO impacts from 

operations are expected to be below significance levels if the following screening criteria is met: 

1. Project is consistent with an applicable congestion management program established by the county congestion 

management agency for designated roads or highways, regional transportation plan, and local congestion 

management agency plans. 

2. The project traffic would not increase traffic volumes at affected intersections to more than 44,000 vehicles 

per hour. 

3. The project traffic would not increase traffic volumes at affected intersections to more than 24,000 vehicles 

per hour where vertical and/or horizontal mixing is substantially limited (e.g., tunnel, parking garage, bridge 

underpass, natural or urban street canyon, below-grade roadway).  (BAAQMD 2022a) 

Operation of Anderson Dam following Project construction would remain essentially unchanged from existing 

conditions.  The Project would not generate additional operational mobile trips compared to the existing conditions 

and is therefore not projected to produce more than 24,000 trips per hour.  In addition, the Project is not expected 

to conflict with any applicable congestion management program because it would generate additional operational 

mobile trips.  Therefore, additional analysis is not needed.  As such, operational traffic is expected to be a minor 

contributor to CO concentrations in the vicinity of the Project site.   
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4. ODOR ANALYSIS 

Although offensive odors rarely cause physical harm, they can be unpleasant, leading to considerable distress 

among the public.  In addition, they often generate citizen complaints to local governments and air districts.  Odor 

impacts on residential areas and other sensitive receptors, such as hospitals, daycare centers, and schools, warrant 

the closest scrutiny, but consideration should also be given to other land uses where people may congregate, such 

as recreational facilities, work sites, and commercial areas. 

 Regulation of Odors 

According to BAAQMD’s 2022 CEQA guidelines, examples of land uses that have the potential to generate 

considerable odors include, but are not limited to, wastewater treatment plants, landfills, confined animal facilities, 

composting stations, food manufacturing plants, refineries, and chemical plants.  The Project is an infrastructure 

retrofit project, which is not a land use identified in BAAQMD’s CEQA guidelines with an odor screening distance 

(BAAQMD 2022a). 

BAAQMD Regulation 7 contains requirements on the discharge of odorous substances after the Air Pollution 

Control Officer (APCO) receives odor complaints from ten or more complainants within a 90-day period, alleging 

that a person has caused odors perceived at or beyond the property line of such person and deemed to be 

objectionable by the complainants in the normal course of their work, travel, or residence [BAAQMD 7-102] 

(BAAQMD 1982).  The operations within the Project will be subject to this regulation and are expected to comply 

with the requirements if the regulation becomes applicable via BAAQMD 7-102, which is not anticipated.  

 Applicable Best Management Practices 

The Santa Clara Valley Water District Best Management Practices Handbook (Valley Water 2014) contains the 

following BMP relevant to odor: 

AQ-2: Avoid Stockpiling Odorous Materials – Would avoid stockpiling odorous materials (for example, 

reservoir sediment containing high levels of hydrogen sulfide) within 1,000 feet of residential areas or other 

odor sensitive land uses, including recreational areas. 

Implementation of BMP AQ-2 (Avoid Stockpiling Odorous Materials) would minimize odors from construction. 

 Project Odors 

During Project construction, odors could be emitted from diesel exhaust generated by construction equipment and 

haul trucks.  However, construction and hauling activities near existing receptors would be temporary, intermittent, 

and only during construction hours.  Additionally, the diesel exhaust emissions and the associated odors would be 

diffusive in nature (i.e., spread out over several large work areas) and would not persist upon completion of 

construction. 

When the reservoir and channels are fully dewatered during construction, odors could be emitted from exposed 

organic matter.  However, the exposed organic matter is not anticipated to be a permanent odor source because 

the sediment would dry out or be removed during clearing and grubbing to allow for a clear construction site.  

Odors could be emitted from the short-term stockpiling of the sediment materials.  However, through the 

implementation of BMP AQ-2 and the Sediment Augmentation Program conservation measure, the Project would 

avoid stockpiling odorous material nearby sensitive receptors and the removed sediment would be washed and 

sorted prior to being placed in Coyote Creek. 

Project operations include managing stream flow and water depth of the reservoir, and managing sedimentation, 

deposition and/or erosion potential in several channels of Coyote Creek.  During Project operation, odors could be 

emitted from exposed organic matter due to seasonal changes in water level, but such odors (if present) are not 

expected to be substantially different from existing conditions. 
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 Evaluation of Odor Impacts 

As discussed above, BAAQMD has not developed an odor screening distance for this Project land use type, which 

suggests that construction and operation of reservoirs/waterbodies are not common sources of odor.  Sensitive 

receptors such as recreationists would be potentially near active construction work areas on a temporary basis and 

are unlikely to experience substantial or long-term odors from the Project.  In addition to comparing to the odor 

screening distances, Ramboll also evaluated the location of nearby sensitive receptors relative to predominant 

winds.  Figure 2 shows a 5-year (2009-2014) wind rose from Reid-Hillview Airport (KRHV), which is located 

approximately 15 miles northwest of the Project site.  As indicated by Figure 2, the predominant winds are from the 

north-northwest.  While there are nearby residences to the south and southeast of the Project site (i.e., less than 1 

mile), those locations would be potentially downwind of active construction work areas on a temporary basis and 

are unlikely to experience substantial or long-term odors from the Project. 

BAAQMD is the agency responsible for investigating and controlling odor complaints in the area.  BAAQMD enforces 

odor control by helping to document if a public nuisance exists.  Upon receipt of a complaint, BAAQMD sends an 

investigator to interview the complainant and to locate the odor source, if possible.  BAAQMD typically brings a 

public nuisance court action when there are a substantial number of confirmed odor events within a 24-hour 

period.  Based on BAAQMD CEQA Guidelines (BAAQMD 2022a), an odor source with five or more confirmed 

complaints per year averaged over three years is considered to have a substantial effect on receptors.  Based on 

data provided by BAAQMD through a public records request in which Ramboll requested all publicly available odor 

complaints in Morgan Hill, California, for the most recent and available three-year period (i.e., February 2020 

through February 2023), BAAQMD has received zero confirmed odor complaints regarding odor associated with 

Anderson Dam (including Anderson Lake and associated recreational activities) (BAAQMD 2023a).  Since the 

conservation measures’ sites are smaller in size and scale than the seismic retrofit site, the number of odor 

complaints received for Anderson Dam is expected to be representative for the conservation measures.  Thus, 

based on the odor complaint history, Anderson Dam is not considered a significant source of odors in the area. 
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5. ESTIMATED AIR CONCENTRATIONS 

To evaluate the health risks and concentration of air toxics upon the surrounding community, BAAQMD 

recommends estimating concentrations using air pollution dispersion modeling.  The methodologies used to 

evaluate emissions for the Proposed Project and cumulative HRA impacts are based on the most recent BAAQMD 

CEQA Guidelines (BAAQMD 2022a) and the most recent Air Toxics Hot Spots Program Risk Assessment Guidelines 

(OEHHA 2015a).  

 Chemical Selection and Sources of Emissions 

The Project would emit TACs from the combustion of gasoline and diesel fuels and blasting of soil at Basalt Hill.  The 

cancer risk and chronic non-cancer analyses in the HRA for the Project were based on DPM concentrations from 

diesel combustion, total organic gases (TOG) concentrations from gasoline combustion, and site-specific soil 

speciation profile data for blasting. 

Diesel exhaust, a complex mixture that includes hundreds of individual constituents, is identified by the State of 

California as a known carcinogen (California Environmental Protection Agency [Cal/EPA], OEHHA 1998).  Under 

California regulatory guidelines, DPM is used as a surrogate measure of exposure for the mixture of chemicals that 

make up diesel exhaust as a whole.  Cal/EPA and other proponents of using the surrogate approach to quantifying 

cancer risks and non-cancer chronic HI associated with the diesel mixture indicate that this method is preferable to 

use of a component-based approach.  A component-based approach involves estimating risks for each of the 

individual components of a mixture.  Critics of the component-based approach believe it will underestimate the 

risks and HI associated with diesel as a whole mixture because the identity of all chemicals in the mixture may not 

be known and/or exposure and health effects information for all chemicals identified within the mixture may not be 

available.  Furthermore, Cal/EPA has concluded that “potential cancer risk from inhalation exposure to whole diesel 

exhaust will outweigh the multi-pathway cancer risk from the speciated components” (OEHHA 2015b).  BAAQMD 

states “diesel exhaust particulate matter should be used as a surrogate for all TAC emissions from diesel-fueled 

compression-ignition internal combustion engines” (BAAQMD 2021).  DPM emissions are assumed to be equal to 

exhaust PM10 from on- and off-road construction equipment. 

The Cal/EPA-approved toxicity values for DPM were used to evaluate health impacts from construction and 

operational diesel fueled sources (Cal/EPA 2022).  

Health effects from exhaust and evaporation from gasoline combustion were based on specific TAC emissions.  

Emissions of TOG from gasoline-fueled vehicles and boats were speciated using organic chemical profiles from 

BAAQMD (BAAQMD 2012).6  The organic profile used for gasoline trucks can be found in Table 9, and was utilized 

for the seismic retrofit and conservation measures.  The profile used for boat emissions is shown in Table 12.  The 

Cal/EPA-approved toxicity values for each TAC were used to evaluate health impacts from operational gasoline 

fueled sources (Cal/EPA 2022).   

Cancer risk and chronic and acute hazards from blasting activity are based on soil compositions provided in the 

Anderson Dam Seismic Retrofit Project Naturally Occurring Asbestos and Metals Evaluation Report (Valley Water 

2021).  Soil composition values utilized in emissions calculations and respective TAC emissions are shown in Table 

15. 

5.1.1 Assessment of Multi-Pathway Non-Inhalation Pathways 

OEHHA Hot Spots Guidance (OEHHA 2015a) requires the evaluation of non-inhalation exposure pathways, referred 

to as a multi-pathway analysis, in risk assessments prepared to meet the BAAQMD CEQA Guidelines.  Selection of 

 
6 Speciation profile is from BAAQMD’s Recommended Methods for Screening and Modeling Local Risks and Hazards (BAAQMD 2012), Table 

14, Toxic Speciation of TOG due to Tailpipe Emissions, and Table 15, Toxic Speciation of TOG due to Evaporative Losses. 



  Air Quality, Greenhouse Gas and Health Risk Assessment Technical Report 

Anderson Dam Seismic Retrofit 

       Santa Clara County, California  

 

Estimated Air Concentrations 25 Ramboll 

Confidential 

 

the additional pathways for a multi-pathway analysis is specific to the chemical and land use designations in the 

area impacted by the project.  As shown in Table 15, the chemicals that are emitted from Project blasting and must 

be evaluated in a multi-pathway analysis are: arsenic, beryllium, cadmium, chromium (VI), lead, and nickel.  

Emissions were estimated as described in Section 2.1.1.9, and CARB’s HARP Air Dispersion Modeling and Risk Tool 

dated 22118 (CARB 2022) was used to estimate health risks, as described further in Section 6. 

 AERMOD Modeling 

The American Meteorological Society/Environmental Protection Agency regulatory air dispersion model (AERMOD 

Version 22112) was used to evaluate ambient air concentrations at off-site receptors (USEPA 2022).7  For each 

receptor location, the model generates air concentrations that result from emissions from multiple sources.  In this 

case, air dispersion factors as unit emissions were modeled and air concentrations were calculated in a subsequent 

post-processing step.  

Air dispersion models such as AERMOD require a variety of inputs such as source parameters, meteorological data, 

topographical data, and receptor parameters.  When site-specific information is unknown, default parameter sets 

that are designed to produce conservative (i.e., overestimates of) air concentrations were used (USEPA 2022). 

A copy of the AERMOD modeling files is included in Appendix A. 

5.2.1 Meteorological Data 

Air dispersion modeling applications require the use of meteorological data that ideally are spatially and temporally 

representative of conditions in the immediate vicinity of the site under consideration.  For this analysis, 

meteorological data collected from the Reid-Hillview Airport (KRHV), located in Santa Clara County, for the years 

2009-2014, were used.  This data was downloaded from NOAA's National Climatic Data Center (NCDC) and was 

processed by BAAQMD with AERMET Version 14134 (BAAQMD 2023b).  

5.2.2 Terrain and Land Use Considerations 

Elevation and land use data were imported from the National Elevation Dataset (NED) maintained by the United 

States Geological Survey ([USGS] 2013) in NED 1/3 arc seconds.  

An important consideration in an air dispersion modeling analysis is whether or not to model an area as urban.  As 

the Project is surrounded by recreational and forested land, the default rural option was used in the modeling.  The 

rural option tends to produce more conservative concentrations than the urban option due to the enhanced 

turbulence associated with urban environments due to the additional mixing associated with the heat island effect.  

5.2.3 Emission Rates 

Emissions were modeled using the χ/Q (“chi over q”) method, such that each source has a unit emission rate 

(i.e., 1 gram per second [g/s]), and the model estimates dispersion factors (with units of micrograms per cubic 

meter (([µg/m3])/[g/s]).  Actual emission rates were multiplied by the dispersion factors to obtain concentrations. 

5.2.3.1 Construction Emission Rates 

For the construction phase, emitting activities were modeled to reflect the actual hours of the day that construction 

activity would occur.  Two modeled scenarios were performed to account for varying construction hours by activity.  

In the first scenario, emissions were modeled as occurring between 7 AM and 5 PM, consistent with the expected 

construction hours for the Project (assuming the first hour of construction 6-7am would be used for site 

mobilization and safety meetings without heavy construction equipment in line with the City of Morgan Hill noise 

ordinance).  The AERMOD EMISFACT option was used to limit emissions to this period.  Emissions were also 

 
7  On October 12, 2023, USEPA released AERMOD Version 23132.  However, AERMOD Version 22112 was the most recent version at the time 

of Draft EIR preparations, and the updates to the modeling software are minor and would not substantially affect results (USEPA 2023b).   
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modeled as occurring over 24 hours a day, given that several construction activities could occur over 20 and 24 

hours per day.  

In accordance with OEHHA guidance (OEHHA 2009), annual average concentrations were estimated and used to 

evaluate cancer risk, chronic non-cancer, and PM2.5 impacts.  Acute non-cancer impacts were estimated using the 

maximum 1-hour concentration. 

For annual average ambient air concentrations over the construction phase, the estimated annual average 

dispersion factors were multiplied by the annual average emission rates.  The emission rates would vary day to day, 

with some days having no emissions.  To estimate an annual average, the model assumes a constant emission rate 

during the entire year.  Thus, the average emission rates were calculated by taking the total mass of emissions and 

dividing by the hours considered in the model; equipment operating 10 hours per day was modeled at 10 hours, 

while equipment operating 20 or 24 hours per day was modeled at 24 hours.   

For acute non-cancer hazard analyses, the estimated 1-hour maximum dispersion factors for each source group 

were used.  These dispersion factors were multiplied by the maximum 1-hour emission rate to determine the 

maximum 1-hour concentration for a given source group.  Note that because the maximum emissions for each 

group are not expected to occur during the same hour of the year, summing the maximum 1-hour concentrations 

across all source groups yields conservative (i.e., overestimates of) total air concentrations. 

5.2.4 Source Parameters 

5.2.4.1 Construction Sources 

Source location and parameters are necessary to model the dispersion of air emissions.  For construction, area 

sources were used to represent the on-site activity in AERMOD.  The on-site construction exhaust sources were 

modeled as area sources with a release height of 5 meters (SCAQMD 2008) and an initial vertical dimension of 

1.4 meters (SFDPH 2020).  Fugitive dust sources from grading, demolition, and truck hauling during construction 

were modeled with a release height of 0 meters and an initial vertical dimension of 1 meter (SCAQMD 2008).  

Construction area source group locations are presented in Figure 3 (Seismic Retrofit), Figure 5 (Ogier Ponds 

Conservation Measure), Figure 6 (Phase 2 Coyote Percolation Dam Conservation Measure), and Figure 7 (Sediment 

Augmentation Program).  

Exhaust and fugitive dust emissions from heavy-duty haul and vendor trucks on roadways were modeled using 

volume sources.  The modeled release height was 2.55 meters, the initial lateral dimension was the roadway width 

plus six meters divided by 2.15, and the initial vertical dimension was 2.37 meters, consistent with the USEPA haul 

road guidance (USEPA 2012).  On-road construction worker trips would have negligible impact and therefore were 

not included in the HRA analysis for excess lifetime cancer risk and chronic HI.  PM2.5 emissions associated with on-

road construction worker trips were included in the construction HRA analysis for PM2.5 concentration modeling.  

Construction on-road source group locations are presented Figure 3 (Seismic Retrofit), Figure 5 (Ogier Ponds 

Conservation Measure), Figure 6 (Phase 2 Coyote Percolation Dam Conservation Measure), and Figure 7 (Sediment 

Augmentation Program).  Routes to the Sediment Augmentation Program for augmentation sites overlapping with 

Ogier Ponds Conservation Measure and the seismic retrofit were assumed to be the same routes used for each 

project component, respectively.  

The Project generator used during seismic retrofit construction was modeled following the recommended default 

parameters specified in the BAAQMD CEQA Guidelines: as point sources with a release height of 3.7 meters above 

ground level, an exit temperature of 872 degrees Fahrenheit, an exit velocity of 45 meters per second, and an exit 

diameter of 0.18 meters (BAAQMD 2022a).  Analysis assumes the generator would be located directly southeast of 

the dam.   
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5.2.5 Receptors 

TAC concentrations were estimated at off-site sensitive receptor populations.  As discussed in Section 1.3.3, 

sensitive receptors include areas with residents, schools, daycare centers, parks, hospitals and senior care facilities.  

Residential areas were modeled as a grid with 20 meter (65.6 feet) spacing within 1,000 feet of the Project site and 

50 meter spacing within 1,000 meters of the project site.  Recreational areas and areas over water were modeled as 

a grid with 50 meter spacing. 

Other sensitive receptor locations were identified using a report from Environmental Data Resources (EDR 2020).  

The EDR report identified schools, daycare centers, nursing homes and hospitals near the Project site.  These 

locations were modeled as discrete locations.  

Off-site receptors were modeled at the breathing height of 1.5 meters, consistent with BAAQMD Health Risk 

Assessment Protocol (BAAQMD 2020) and the BAAQMD CEQA Guidelines (BAAQMD 2022a).   

Maximum average annual and 1-hour dispersion factors were estimated for each receptor location. 

Receptor locations that were used in the HRA are depicted in Figure 4 (Seismic Retrofit), Figure 5 (Ogier Ponds 

Conservation Measure), Figure 6 (Phase 2 Coyote Percolation Dam Conservation Measure), and Figure 7 (Sediment 

Augmentation Program).  

5.2.6 Modeling for Conservation Measures 

Concentrations of TACs associated with construction of the conservation measures were estimated using similar 

methodologies as the seismic retrofit construction.  Details on the differences in methodology are provided below.  

For the construction phase, emitting activities were modeled to reflect the actual hours of the day that construction 

activity would occur.  Emissions from construction work areas were modeled as occurring between 6 AM and 6 PM, 

consistent with the expected construction hours for the conservation measures.  The AERMOD EMISFACT option 

was used to limit emissions to this time period.  The average emission rates were calculated by taking the total mass 

of emissions and dividing by the hours considered in the model (12 hours per day, 365 days per year). 

TAC concentrations were estimated at off-site sensitive receptor populations.  Residential areas were modeled as a 

grid with 20 meter (65.6 feet) spacing within 1,000 feet of the conservation measure sites.  Routes were modeled 

within 1,000 feet of the conservation measure sites.  Figures 5, 6, and 7 include a map of receptor locations that 

were used in the HRA, for each conservation measure respectively.
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6. HEALTH RISK ASSESSMENT 

In February 2015, OEHHA released the updated Air Toxics Hot Spots Program Guidance Manual for Preparation of 

Health Risk Assessments (OEHHA 2015a), which combines information from previously released and adopted 

technical support documents to delineate OEHHA’s revised risk assessment methodologies based on current 

science.  The BAAQMD issued guidelines on adopting the OEHHA 2015 Guidance Manual (BAAQMD 2020) and has 

also incorporated the OEHHA Guidance into their CEQA Guidelines (BAAQMD 2022a).  This evaluation utilizes the 

OEHHA 2015 methodology; details of which are discussed below. 

 Project Construction Sources Evaluated 

Excess lifetime cancer risk, non-cancer chronic HI, and PM2.5 concentration were evaluated for off-site sensitive 

receptor exposure to emissions from Proposed Project construction.  Acute HI was evaluated for any off-site 

receptor which is accessible to the public.  Construction source group locations are presented Figure 3 (Seismic 

Retrofit), Figure 5 (Ogier Ponds Conservation Measure), Figure 6 (Phase 2 Coyote Percolation Dam Conservation 

Measure), and Figure 7 (Sediment Augmentation Program).  

 Exposure Assessment 

Potentially Exposed Populations: This analysis evaluated off-site receptors potentially exposed to Project emissions 

from construction activities.   

For cancer risk, chronic HI, and PM2.5 concentration, impacts were evaluated at off-site sensitive receptors.  All 

exposed populations were conservatively evaluated with residential exposure assumptions.  In Ramboll’s 

experience, residential receptors are conservative when analysing impacts at other non-residential locations, such 

as workplaces, due to the extended duration for which residents are exposed to air toxics. 

Acute HI is evaluated based on the maximum hourly concentrations of acute toxicants estimated at off-site 

receptors.  Because acute hazard requires only one hour of exposure, acute impacts were evaluated at any location 

which is anticipated to be accessible to the public. 

Exposure Assumptions: The exposure parameters used to estimate excess lifetime cancer risks for all potentially 

exposed populations for the construction evaluation for this analysis were obtained using risk assessment 

guidelines from OEHHA (OEHHA 2015a) and BAAQMD (BAAQMD 2020).  Table 54 shows the proposed exposure 

parameters that were used for the HRA. 

Calculation of Intake: The dose estimated for each exposure pathway is a function of the concentration of a 

chemical and the intake of that chemical.  The intake factor for inhalation, IFinh, can be calculated as follows: 

IFinh = DBR * FAH * EF * ED * CF 

AT 

Where: 

IFinh = Intake Factor for Inhalation (m3/kg-day) 

DBR = Daily Breathing Rate (L/kg-day) 

FAH  = Frequency of Time at Home (unitless) 

EF = Exposure Frequency (days/year) 

ED = Exposure Duration (years) 

AT = Averaging Time (days) 

CF = Conversion Factor, 0.001 (m3/L) 
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The chemical intake or dose was estimated by multiplying the inhalation intake factor, IFinh, by the chemical 

concentration in air, Ci.  When coupled with the chemical concentration, this calculation is mathematically 

equivalent to the dose algorithm given in the current OEHHA Hot Spots guidance (OEHHA 2015a).   

6.2.1 Toxicity Assessment 

The toxicity assessment characterizes the relationship between the magnitude of exposure and the nature and 

magnitude of adverse health effects that may result from such exposure.  For purposes of calculating exposure 

criteria to be used in risk assessments, adverse health effects are classified into two broad categories – cancer and 

non-cancer endpoints.  Toxicity values that are used to estimate the likelihood of adverse effects occurring in 

humans at different exposure levels are identified as part of the toxicity assessment component of a risk 

assessment. 

Toxicity values for all TACs are consistent with OEHHA-approved values found in the HARP Air Dispersion Modeling 

and Risk Tool (CARB 2022).   

6.2.2 Age Sensitivity Factors 

The estimated excess lifetime cancer risks for a resident were adjusted using age sensitivity factors (ASFs) that 

account for an “anticipated special sensitivity to carcinogens” of infants and children as recommended in the 

OEHHA Technical Support Document (OEHHA 2009) and OEHHA 2015 Guidance (2015a).  Cancer risk estimates 

were weighted by a factor of 10 for exposures that occur from the third trimester of pregnancy to two years of age 

and by a factor of three for exposures that occur from two years through 15 years of age.  No weighting factor (i.e., 

an ASF of one, which is equivalent to no adjustment) was applied to ages 16 and older.  Table 55 presents the age 

sensitivity weighted intake factors by year and age bin by exposure scenario. 

 Risk Characterization 

6.3.1 Estimation of Cancer Risks 

Excess lifetime cancer risks are estimated as the upper-bound incremental probability that an individual will 

develop cancer over a lifetime as a direct result of exposure to potential carcinogens.  The estimated risk is 

expressed as a unitless probability.  The cancer risk attributed to a chemical is calculated by multiplying the 

chemical intake or dose at the human exchange boundaries (e.g., lungs) by the chemical-specific cancer potency 

factor (CPF). 

The equation that was used to calculate the potential excess lifetime cancer risk for the inhalation pathway is as 

follows: 

Riskinh =Ci x CF x IFinh x CPF x ASF 

Where: 

Riskinh     =     Cancer risk; the incremental probability of an individual developing cancer as a result of inhalation 

exposure to a particular potential carcinogen (unitless) 

Ci               =     Annual average air concentration for chemicali (µg/m3) 

CF         =     Conversion factor (mg/µg) 

IFinh       =     Intake factor for inhalation (m3/kg-day) 

CPFi          =     Cancer potency factor for chemicali (mg chemical/kg body weight-day)-1 

6.3.2 Estimation of Chronic Noncancer Hazard Indices 

The potential for exposure to result in adverse chronic noncancer effects was evaluated by comparing the 

estimated annual average air concentration (which is equivalent to the average daily air concentration) to the 
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noncancer chronic reference exposure level (cREL) for each chemical.  When calculated for a single chemical, the 

comparison yields a ratio termed a hazard quotient (HQ).  To evaluate the chronic health effects from annual 

exposure to multiple chemicals, the chronic HQs for all chemicals are summed, yielding a chronic HI. 

HQi =Ci / cREL 

Where: 

HQi = Chronic hazard quotient for chemical i 

Ci =  Annual average concentration of chemical i (µg/m3) 

cRELi = Chronic noncancer reference exposure level for chemical i (µg/m³) 

6.3.3 Estimation of Acute Noncancer Hazard Indices 

The potential for exposure to result in adverse acute effects is evaluated by comparing the estimated one-hour 

maximum air concentration of chemical to the acute reference exposure level (aREL) for each chemical evaluated in 

this analysis.  When calculated for a single chemical, the comparison yields an HQ.  To evaluate the potential for 

adverse acute health effects from simultaneous exposure to multiple chemicals, the acute HQs for all chemicals are 

summed, yielding an acute HI. 

HQi =Ci / aREL 

Where: 

HQi = Acute hazard quotient for chemical i 

Ci =  One-hour maximum concentration of chemical i (µg/m3) 

aRELi = Acute reference exposure level for chemical i (µg/m³) 

 Comparison to CEQA Thresholds 

Health impacts from the construction of each Project component (i.e., Seismic Retrofit, Ogier Ponds Conservation 

Measure, Sediment Augmentation Program, and Phase 2 Coyote Percolation Dam Conservation Measure) were 

compared to the BAAQMD CEQA thresholds discussed in Section 1.3.3.  In addition, the combined health impacts 

from all Project components were also compared to the BAAQMD CEQA thresholds.  

 Health Risk Assessment Results 

6.5.1 Impacts from the Project 

HRA results are summarized in Summary Tables K-O.  A breakdown of excess lifetime cancer risk, chronic HI, acute 

HI, and PM2.5 concentration from Project construction is shown in Table 56 (Seismic Retrofit), Table 57 (Ogier Ponds 

Conservation Measure), Table 58 (Phase 2 Coyote Percolation Dam Conservation Measure), and Table 59 (Sediment 

Augmentation Program).  These tables also show the year for which the maximum impact occurs for non-cancer 

chronic HI, acute HI, and PM2.5 concentrations.  Project maximally exposed individuals (MEI) are shown in Figure 8.  
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Summary Table K. Summary of Health Risk Assessment Results from the Seismic Retrofit 

 

Excess Lifetime 

Cancer Risk 
Chronic HI Acute HI PM2.5 Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

BAAQMD Threshold of 

Significance 
10 1 1 0.3 

Unmitigated Risks 81 0.081 15 1.78 

Exceed Threshold? Yes No Yes Yes 

Mitigated Risks 17 0.017 3.7 0.58 

Exceed Threshold? Yes No Yes Yes 

Source: Table 56 

 

Summary Table L. Summary of Health Risk Assessment Results from the Ogier Ponds Conservation Measure 

 

Excess Lifetime 

Cancer Risk 
Chronic HI Acute HI PM2.5 Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

BAAQMD Threshold of 

Significance 
10 1 1 0.3 

Unmitigated Risks 2.8 0.012 0.0039 0.19 

Exceed Threshold? No No No No 

Mitigated Risks 0.8 0.0037 0.0039 0.065 

Exceed Threshold? No No No No 

Source: Table 57 

 

Summary Table M. Summary of Health Risk Assessment Results from the Phase 2 Coyote Percolation Dam 

Conservation Measure 

 

Excess Lifetime 

Cancer Risk 
Chronic HI Acute HI PM2.5 Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

BAAQMD Threshold of 

Significance 
10 1 1 0.3 

Unmitigated Risks 0.26 0.0013 0.017 0.039 

Exceed Threshold? No No No No 

Mitigated Risks 0.064 0.00032 0.017 0.016 

Exceed Threshold? No No No No 

Source: Table 58 

 

 

 

 
8  The unmitigated PM2.5 concentration for the seismic retrofit construction was overestimated in the Draft EIR as 16 µg/m3, as it was 

erroneously calculated using the maximum hourly emission rates.  Had there not been this error, the concentration presented in the Draft 
EIR would have been 1.7 µg/m3.  Since PM2.5 concentration is an annual standard, it has been corrected in this analysis to be calculated using 
average annual emission rates. 
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Summary Table N. Summary of Health Risk Assessment Results from the Sediment Augmentation Program 

 

Excess Lifetime 

Cancer Risk 
Chronic HI Acute HI PM2.5 Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

BAAQMD Threshold of 

Significance 
10 1 1 0.3 

Unmitigated Risks 38 0.015 0.0064 0.304 

Exceed Threshold? Yes No No Yes 

Mitigated Risks 12 0.0039 0.0064 0.12 

Exceed Threshold? Yes No No No 

Source: Table 59 

 

Summary Table O. Summary of Health Risk Assessment Results from Overall Project Construction 

 

Excess Lifetime 

Cancer Risk 
Chronic HI Acute HI PM2.5 Concentration 

(in a million) (unitless) (unitless) (µg/m3) 

BAAQMD Threshold of 

Significance 
10 1 1 0.3 

Unmitigated Risks 82 0.094 15 1.79 

Exceed Threshold? Yes No Yes Yes 

Mitigated Risks 21 0.021 3.7 0.64 

Exceed Threshold? Yes No Yes Yes 

Source: Table 60 

 

BAAQMD CEQA Guidelines establish a project-level incremental PM2.5 concentration CEQA significance level of 0.3 

micrograms per cubic meter (µg/m3), based on an annual average.  National Ambient Air Quality Standards (NAAQS) 

and California Ambient Air Quality Standards (CAAQS) for also exist for PM2.5.  The PM2.5 NAAQS include an annual 

average concentration of 12 µg/m3 (based on the annual mean) and a 24-hour average concentration of 35 µg/m3 

(based on the 8th highest concentration for that averaging time).10  The PM2.5 CAAQS include an annual average 

concentration of 12 µg/m3, but the State has not established a 24-hour average PM2.5 CAAQS.  Cumulative PM2.5 

concentrations due to seismic retrofit construction activities at the Project MEI are shown in Summary Table P; the 

concentrations associated with mitigated emissions from the seismic retrofit represent a small fraction of 

background and a small fraction of the NAAQS and CAAQS, which provides additional context of the fine particulate 

matter impacts.  

 
9  The unmitigated PM2.5 concentration for the overall Project construction was overestimated in the Draft EIR as 16 µg/m3, as it was 

erroneously calculated using the maximum hourly emission rates.  Had there not been this error, the concentration presented in the Draft 
EIR would have been 1.7 µg/m3.  Since PM2.5 concentration is an annual standard, it has been corrected in this analysis to be calculated using 
average annual emission rates. 

10  On February 7, 2024, USEPA lowered the NAAQS for fine particle pollution (PM2.5) by revising the level of the primary (health-based) annual 
PM2.5 standard to 9.0 µg/m3.  The effective date of the new standard was May 6, 2024.  However, the 12.0 µg/m3 standard was the standard 
at the time of Draft EIR preparation. 
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Summary Table P. Background Fine Particulate Matter Concentrations in the Project Area 

Pollutant 
Averaging 

Period 
AAQS 

(µg/m3) 
Form of 

Standard 

 Background 
Concentration1 

(µg/m3) 

Unmitigated  
Seismic Retrofit 
Contribution at 

Project PM2.5 MEI2 

(µg/m3)  

Mitigated  
Seismic Retrofit 
Contribution at 

Project PM2.5 MEI2,3 

(µg/m3)  

PM2.5 24-Hour 
35 

(NAAQS) 

8th Highest 
Maximum 

Concentration 
32 10.3 1.32 

PM2.5 Annual 
12.0 

(NAAQS
CAAQS) 

Annual Mean 10.3 1.0 0.48 

1 Background concentrations are USEPA design values from 2019-2021 for the monitor located at San Jose – Knox, the closest 
PM2.5 monitor to the Project area.   
2 Emission rates modeled as emissions in lb/year converted to g/s for 365 days (for comparison to the annual NAAQS) and for a 
typical day in Year 4 (the seismic retrofit construction year of maximum mitigated PM2.5 emissions) and Year 6 (the seismic 
retrofit construction year of maximum unmitigated PM2.5 emissions).  Emission rates conservatively include fugitive PM2.5.  The 
seismic retrofit construction contribution was evaluated at the Project PM2.5 MEI. 
3 Due to the Project changes, the seismic retrofit construction year of maximum mitigated PM2.5 emissions has changed from 
Year 6 in the Draft EIR to Year 4 in this analysis. PM2.5 concentrations are not only dependent on emissions, but also the 
source locations and activities for a given year. Therefore, even though the total emissions increased compared to the Draft 
EIR, the mitigated 24-hour 8th highest maximum PM2.5 concentration decreased due to the other factors (i.e., geographical 
distribution and magnitude of emissions in a given year) associated with the change in the year of maximum emissions. 
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7. CUMULATIVE ANALYSIS 

Consistent with the BAAQMD CEQA guidelines, the combined impacts from off-site sources were evaluated within 

the “zone of influence” of the Project.  Off-site sources include BAAQMD permitted stationary sources, roadways, 

and railways.  

The cumulative impact for the HRA was evaluated at the MEI for Project construction, which includes seismic 

retrofit, Ogier Ponds Conservation Measure, Phase 2 Coyote Percolation Dam Conservation Measure, and Sediment 

Augmentation Program.  The MEI is the receptor with the highest incremental cancer risk, chronic HQ, and PM2.5 

concentration from the Project across all populations and exposure scenarios.  

Health impacts from all identified sources within 1,000 feet of the Project MEI were evaluated at this single location 

and added to the results from the Project’s impacts.  The sources that were considered in this analysis are described 

below.  

Results at the MEI were compared to the significance thresholds for cumulative impacts: 

• An excess lifetime cancer risk level of more than 100 in one million;  

• A chronic non-cancer HI greater than 10; and 

• An incremental increase in the annual average PM2.5 concentration of greater than 0.8 μg/m3. 

 Stationary Sources  

BAAQMD provides a stationary source GIS map tool to use to evaluate the impacts of off-site stationary sources 

(BAAQMD 2023c).  Consistent with BAAQMD guidance, a request was sent to BAAQMD to provide the emissions 

from nearby stationary sources within 1,000 feet of the Project boundary.  No stationary sources were found within 

1,000 feet of any maximally impacted receptors. 

 Roadway Sources 

To evaluate potential health risk impacts from existing traffic on major roadways and highways, BAAQMD provides 

raster files of health impacts (BAAQMD 2022b).  Ramboll pulled the corresponding excess lifetime cancer risk, 

chronic HI, and PM2.5 concentration values for the MEI from the raster file.  The BAAQMD tool represents the 

impact from the background traffic on the roadways.  These tools were used to estimate cancer risk, chronic HI, and 

PM2.5 concentrations from vehicle travel on major roadways and highways surrounding the Project.  The tools 

developed by BAAQMD are based on EMFAC2021, traffic data from 2019, and an operational start year of 2022.  

They represent a conservative estimate of health impacts, largely due to the reduction in emissions of the vehicle 

fleet between 2022 and when project construction will occur.  The primary roadway source near the Project is 

Interstate 101. 

 Railway Sources 

BAAMQD provides raster files with health impacts from railways (BAAQMD 2022b).11  Caltrain is over 1,000 feet 

from the Project.  The health impacts from the raster file were used to estimate the potential impact from railways 

at the MEIs, and it was determined that railway emissions do not contribute to health risks at the MEIs.   

 Cumulative Summary 

As described above, nearby relevant cumulative sources include highways, streets, and railways.  Impacts from 

these cumulative sources are combined with Project construction impacts at the off-site Project MEI.  A summary of 

 
11 These include diesel locomotives used to transport freight along Class I rail lines, to transport people along commuter/passenger rail lines, 
and for goods movements at railyards in West Oakland and Richmond/North Richmond/San Pablo. 
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cumulative impacts at the Project MEI is shown in Summary Table Q below.  Additional details can be found in 

Table 61. 

Summary Table Q. Summary of Cumulative Health Risk Assessment Results 

 

BAAQMD 

Threshold of 

Significance 

Mitigated 

MEI Exceed Threshold? 

Excess Lifetime Cancer Risk  

(in a million) 
100 21 No 

Chronic HI 10 0.022 No 

PM2.5 Concentration (μg/m3) 0.8 0.65 No 

Source: Table 61  
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TABLES 



Calendar Year1 Project Year
2024 Year 1
2025 Year 2
2026 Year 3
2027 Year 4
2028 Year 5
2029 Year 6
2030 Year 7
2031 Year 8
2032 Year 9
2033 Year 10
2034 Year 11
2035 Year 12
2036 Year 13
2037 Year 14
2038 Year 15

Notes:
1.

Table 1
Construction Years

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

The calendar years listed are subject to change and may 
not be representative of the final project. Estimating 
emissions from these calendar years is conservative, as 
fleet emissions will become cleaner in later years.



Year Construction Activity Start Date End Date Calendar Year Number of Days2

Miscellaneous Activities 3/4/2024 12/31/2024 2024 272
Construction of the Haul Roads and Preparation of Stockpile Areas 3/4/2024 7/4/2024 2024 118

Dredging at Dam Toe 3/4/2024 7/31/2024 2024 141
Upstream Shaft excavation 4/1/2024 8/30/2024 2024 143
Excavate upstream portal 6/23/2024 8/30/2024 2024 69

Tunnel excavation 9/2/2024 12/20/2024 2024 107
Tunnel lining 11/4/2024 11/29/2024 2024 26

Miscellaneous Activities 1/1/2025 12/31/2025 2025 325
Construct cofferdam 1/1/2025 2/1/2025 2025 32

Construct bypass pump system and diversion extension pipe 1/1/2025 3/16/2025 2025 75
Conveying bypass flows to the Stage 1 Diversion Systems 1/1/2025 8/1/2025 2025 195

Excavate downstream portal 1/1/2025 5/1/2025 2025 116
Installation and operating the Water Treatment System 1/1/2025 12/31/2025 2025 325

Stage 1a excavation (incl. work at stockpile areas & reservoir disposal) 1/1/2025 7/1/2025 2025 168
Tunnel excavation 1/1/2025 3/1/2025 2025 60

Tunnel lining 1/1/2025 2/16/2025 2025 47
Construction of intake structure following LLOT lining 1/1/2025 3/1/2025 2025 60

Demolish accl bld, inst., dam crest paving, exst intake&outlet struct 1/1/2025 4/16/2025 2025 103
Miscellaneous Activities 1/1/2026 12/31/2026 2026 325

Stage 1b excavation (incl. work at stockpile areas & reservoir disposal) 1/1/2026 8/1/2026 2026 195
Construction of the tie-back wall at Cochrane Road 1/1/2026 3/16/2026 2026 75

Demolish existing spillway 1/1/2026 10/1/2026 2026 247
Excavation and foundation preparation 1/1/2026 4/1/2026 2026 90
HLOW and Access Adit portal excavation 1/1/2026 7/1/2026 2026 168

HLOW Tunnel and Access Adit Tunnel excavation 1/1/2026 7/1/2026 2026 168
HLOW Tunnel and Access Adit lining 1/1/2026 6/1/2026 2026 142

Construction of intake structure, concrete encasement 1/1/2026 5/1/2026 2026 116
Gate Shaft excavation 1/1/2026 3/1/2026 2026 60

Gate Shaft lining 1/1/2026 3/16/2026 2026 75
Installation and operating the Water Treatment System 1/1/2026 12/31/2026 2026 325

Miscellaneous Activities 1/1/2027 12/31/2027 2027 353
Hauling filter and drain material to the site and stockpiling in Staging Area 1E 1/1/2027 11/1/2027 2027 301

Stage 2a excavation (incl. work at stockpile areas & reservoir disposal) 1/1/2027 4/16/2027 2027 106
Stage 2b Fill (incl. work at stockpile areas & reservoir disposal) 1/1/2027 6/16/2027 2027 167

Excavation and foundation preparation 1/1/2027 12/31/2027 2027 353
Construction of spillway structure 1/1/2027 10/1/2027 2027 274

Pipe, mechanical and electrical installation  1/1/2027 5/1/2027 2027 121
Installation and operating the Water Treatment System 1/1/2027 12/31/2027 2027 353

Miscellaneous Activities 1/1/2028 12/31/2028 2028 325
Hauling filter and drain material to the site and stockpiling in Staging Area 1E 1/1/2028 11/1/2028 2028 274

Stage 3a Fill (incl. work at stockpile areas & reservoir disposal) 1/1/2028 7/1/2028 2028 169
Preparation, excavation, blasting, and hauling of material 1/1/2028 12/1/2028 2028 300

Strip sediment, excavate test trenches 1/1/2028 2/16/2028 2028 47
Construction of spillway structure 1/1/2028 10/1/2028 2028 247

Excavate sloping intake structure (upper half) 1/1/2028 2/16/2028 2028 47
Construction of sloping intake structure (upper half) 1/1/2028 6/1/2028 2028 143

Construction of CIP tunnel and outlet structure 1/1/2028 7/1/2028 2028 169
Excavate downstream portal trench and outlet structure foundation 1/1/2028 4/1/2028 2028 91

Pipe, mechanical and electrical installation 1/1/2028 3/16/2028 2028 76
Connection of the Pipeline and Force Main to the LLOW outlet structure 1/1/2028 2/16/2028 2028 47

Installation and operating the Water Treatment System 1/1/2028 12/31/2028 2028 325
Miscellaneous Activities 1/1/2029 12/31/2029 2029 325

Hauling filter and drain material to the site and stockpiling in Staging Area 1E 1/1/2029 11/1/2029 2029 274
Construct bypass pump system 1/1/2029 2/1/2029 2029 32

Conveying bypass flows to the Stage 1 Diversion Systems 1/1/2029 8/1/2029 2029 195
Stage 3b Fill (incl. work at stockpile areas & reservoir disposal) 1/1/2029 7/1/2029 2029 168

Excavation, blasting, and hauling of material 1/1/2029 5/1/2029 2029 116
Excavation, hauling & moisture conditioning 1/1/2029 5/1/2029 2029 116

Excavate sloping intake structure (lower half) 1/1/2029 2/1/2029 2029 32
Construction of sloping intake structure (lower half) 1/1/2029 4/1/2029 2029 90

Pipe, mechanical and electrical installation  1/1/2029 5/1/2029 2029 116
Demolish diversion intake structure 1/1/2029 2/1/2029 2029 32

Construct pipe supports, lining at Diversion Tunnel/LLOT intersection 1/1/2029 3/1/2029 2029 60
Pipe, mechanical and electrical installation  1/1/2029 5/1/2029 2029 116

Excavation and foundation preparation 1/1/2029 4/1/2029 2029 90
Installation and operating the Water Treatment System 1/1/2029 12/31/2029 2029 325

Miscellaneous Activities 1/1/2030 11/25/2030 2030 294
Construction of concrete lined channel 1/1/2030 10/1/2030 2030 247

Restoring parking areas and construction  of permanent access roads 1/1/2030 10/1/2030 2030 247
Allowance - scope to be determined 1/1/2030 10/1/2030 2030 247

Notes:
1.

2.

Year 2 (Stage 1a)

Construction schedule and phasing information were provided by Valley Water.
Project construction will generally occur on Mondays through Saturdays between the hours of 7 AM and 5 PM. Additional construction workdays are included for up to 12 Sundays each year for all years 
except for Year 4. Year 4 construction activity includes up to 40 Sundays.

Table 2
Construction Phasing Schedule 
Anderson Dam Seismic Retrofit 

 Santa Clara County, CA

Year 7

Year 6 (Stage 3b)

Year 5 (Stage 3a)

Year 4

Year 3 (Stage 1b)

Year 1



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Year 1 9 Medium excavator Diesel 0.5 1 172 10
Year 1 9 Loader Diesel 0.5 1 298 10
Year 1 9 Light truck - Forman Gasoline 1 1 290 10
Year 1 9 Light truck - Crew Gasoline 1 1 290 10
Year 1 5 Medium Bulldozer Diesel 0.9 2 354 10
Year 1 5 Medium excavator Diesel 0.9 2 273 10
Year 1 5 Motor grader Diesel 0.9 1 290 10
Year 1 5 Track drill rig Diesel 0.9 2 201 10
Year 1 5 Light truck - Forman Gasoline 0.9 3 290 10
Year 1 5 Light truck - Crew Gasoline 0.9 1 290 10
Year 1 5 Articulated dump truck Diesel 0.9 2 496 10
Year 1 5 Water truck Diesel 0.9 2 330 10
Year 1 5 Pump for water trucks Diesel 1 1 74 10
Year 1 5 Loader Diesel 0.9 1 298 10
Year 1 5 Light truck - Personnel Gasoline 0.9 3 290 10
Year 1 5 Boat - 30' Work Boat Gasoline 0.9 1 400 10
Year 1 5 Boat - 16' Whaler Gasoline 0.9 1 115 10
Year 1 5 Boat - 16' Skiff Gasoline 0.9 1 40 10
Year 1 5 Crane - 275t Diesel 0.9 1 228 10
Year 1 5 Crane - 70t Diesel 0.9 1 160 10
Year 1 5 Modular Barge N/A 0.9 9 0 10
Year 1 5 Modular Barge N/A 0.9 2 0 10
Year 1 5 Dredge Pump Diesel 0.9 1 150 10
Year 1 4 Crane 150t Diesel 0.7 1 300 20
Year 1 4 Small backhoe Diesel 0.7 1 70 20
Year 1 4 Jacklegs Air 0.7 2 - 20
Year 1 4 Track drill rig Diesel 0.7 1 201 10
Year 1 4 Compressor Diesel 0.7 1 173 20
Year 1 4 Shotcrete batch plant Diesel 0.7 1 75 20
Year 1 4 Loader Diesel 0.7 1 298 20
Year 1 4 Telehandler Diesel 0.7 1 110 20
Year 1 4 Pump Diesel 1 1 17 24
Year 1 4 Ventilation fan Electrical 1 1 - 24
Year 1 4 Generator (80 kW) Diesel 1 1 152 24
Year 1 4 Articulated dump truck Diesel 0.7 1 496 20
Year 1 4 Light truck - Forman Gasoline 1 1 290 20
Year 1 4 Light truck - Crew Gasoline 1 1 290 20
Year 1 4 No Equipment  - Crew - 1 - - 20
Year 1 2 Large excavator Diesel 0.9 1 410 10
Year 1 2 Track drill rig Diesel 0.7 1 201 10
Year 1 2 Compressor Diesel 0.7 1 173 10
Year 1 2 Loader Diesel 0.7 1 298 10
Year 1 2 Manlift Diesel 0.7 1 67 10
Year 1 2 Pump Diesel 1 1 17 10
Year 1 2 Generator (80 kW) Diesel 1 1 152 24
Year 1 2 Articulated dump truck Diesel 0.9 2 496 10
Year 1 2 Light truck - Forman Gasoline 1 1 290 10
Year 1 2 Light truck - Crew Gasoline 1 1 290 10
Year 1 2 No Equipment  - Crew - 1 - - 10
Year 1 3 Compressor Diesel 0.7 1 173 20
Year 1 3 Bobcat Diesel 0.7 1 68 20
Year 1 3 Shotcrete batch plant Diesel 0.7 1 50 20
Year 1 3 Loader Diesel 0.7 1 298 20
Year 1 3 Telehandler Diesel 0.7 1 110 20
Year 1 3 Pump Diesel 1 1 17 24
Year 1 3 Ventilation fan Electrical 1 1 - 24
Year 1 3 Road-header Electrical 0.7 1 - 20
Year 1 3 Robotic shotcrete machine Diesel 0.7 1 27 20
Year 1 3 Scooptrams Diesel 0.7 1 250 20
Year 1 3 Generator (80 kW) Diesel 1 1 152 24
Year 1 3 Articulated dump truck Diesel 0.7 1 496 20
Year 1 3 Light truck - Forman Gasoline 1 1 290 20
Year 1 3 Light truck - Crew Gasoline 1 1 290 20
Year 1 3 No Equipment  - Crew - 1 - - 20
Year 1 1 Concrete pump truck Diesel 0.7 1 500 20
Year 1 1 Compressor Diesel 0.7 1 173 20
Year 1 1 Bobcat Diesel 0.7 1 68 20
Year 1 1 Loader Diesel 0.5 1 298 20
Year 1 1 Telehandler Diesel 0.7 1 110 20
Year 1 1 Pump Diesel 1 1 17 24
Year 1 1 Ventilation fan Electrical 1 1 - 20
Year 1 1 Welder Diesel 0.7 1 66 20
Year 1 1 Concrete vibrator Gasoline 0.7 2 6.5 20
Year 1 1 Generator (80 kW) Diesel 1 1 152 24
Year 1 1 Light truck - Forman Gasoline 1 1 290 20
Year 1 1 Light truck - Crew Gasoline 1 2 290 20
Year 1 1 No Equipment  - Crew - 0.7 - - 20

Miscellaneous ActivitiesMiscellaneous Activities

Dredging at Dam ToeDam Foundation Excavation

Construction of the Haul Roads 
and Preparation of Stockpile 

Areas

Haul Roads and Stockpile 
Area preparations 

Tunnel lining

Tunnel excavation

Excavate upstream portal

Upstream Shaft excavation

LLOW

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 2 12 Medium excavator Diesel 0.5 1 172 10
Year 2 12 Loader Diesel 0.5 1 298 10
Year 2 12 Light truck - Forman Gasoline 1 1 290 10
Year 2 12 Light truck - Crew Gasoline 1 1 290 10
Year 2 1 Long-reach excavator Diesel 0.8 1 424 20
Year 2 1 Track drill rig Diesel 0.3 1 201 20
Year 2 1 Crane 150t Diesel 0.3 1 300 20
Year 2 1 Vibratory sheetpile driver Diesel 0.3 1 654 20
Year 2 1 Welder Diesel 0.3 1 66 20
Year 2 1 Concrete vibrator Gasoline 0.3 2 6.5 20
Year 2 1 Generator (80 kW) Diesel 1 1 152 20
Year 2 1 Concrete pump truck Diesel 0.3 1 500 20
Year 2 1 Light truck - Forman Gasoline 1 1 290 20
Year 2 1 Light truck - Crew Gasoline 1 1 290 20
Year 2 2.5 Medium excavator Diesel 1 1 273 10
Year 2 2.5 Loader Diesel 0.3 1 298 10
Year 2 2.5 Vibratory plate Diesel 0.3 1 15.7 10
Year 2 2.5 Tamper Gasoline 0.3 1 3.5 10
Year 2 2.5 Welder Diesel 0.5 1 66 10
Year 2 2.5 Pump Diesel 1 1 17 10
Year 2 2.5 Generator (80 kW) Diesel 1 1 152 10
Year 2 2.5 Articulated dump truck Diesel 0.5 1 496 10
Year 2 2.5 Light truck - Forman Gasoline 1 1 290 10
Year 2 2.5 Light truck - Crew Gasoline 1 1 290 10
Year 2 7 15 cfs capacity pump Diesel 1 2 900 24
Year 2 7 Backup 15 cfs capacity pump Diesel 0 2 900 24
Year 2 7 Site generator (2,000 kW) Diesel 0 1 2700 24
Year 2 4 Large excavator Diesel 0.9 1 410 10
Year 2 4 Track drill rig Diesel 0.7 1 201 10
Year 2 4 Compressor Diesel 0.7 1 173 10
Year 2 4 Loader Diesel 0.7 1 298 10
Year 2 4 Manlift Diesel 0.7 1 67 10
Year 2 4 Pump Diesel 1 1 17 10
Year 2 4 Generator (80 kW) Diesel 1 1 152 10
Year 2 4 Articulated dump truck Diesel 0.9 2 496 10
Year 2 4 Light truck - Forman Gasoline 1 1 290 10
Year 2 4 Light truck - Crew Gasoline 1 1 290 10
Year 2 12 Light truck - Forman Gasoline 1 1 290 10
Year 2 12 Light truck - Crew Gasoline 1 1 290 10
Year 2 6 Large excavator Diesel 1 1 810 20
Year 2 6 Large excavator Diesel 1 1 410 20
Year 2 6 Medium excavator Diesel 1 2 273 20
Year 2 6 Motor grader Diesel 1 1 290 20
Year 2 6 Loader Diesel 1 2 298 20
Year 2 6 Bulldozer Diesel 1 1 722 20
Year 2 6 Bulldozer w/discs Diesel 1 3 354 20
Year 2 6 Bulldozer Diesel 1 4 354 20
Year 2 6 Bulldozer Diesel 1 2 215 20
Year 2 6 Grizzly to screen transition Diesel 1 1 200 20
Year 2 6 Generator (80 kW) Diesel 1 1 152 20
Year 2 6 Large rigid-body dump truck Diesel 1 6 719 20
Year 2 6 Articulated dump truck Diesel 1 9 496 20
Year 2 6 Water truck Diesel 1 5 330 20
Year 2 6 Pump for water trucks Diesel 1 1 74 10
Year 2 6 Light plant for night work Diesel 0.5 14 25 20
Year 2 6 Light truck - Forman Gasoline 1 5 290 20
Year 2 6 Light truck - Crew Gasoline 1 2 290 20
Year 2 2 Compressor Diesel 0.7 1 173 20
Year 2 2 Bobcat Diesel 0.7 1 68 20
Year 2 2 Loader Diesel 0.7 1 298 20
Year 2 2 Telehandler Diesel 0.7 1 110 20
Year 2 2 Pump Diesel 1 1 17 24
Year 2 2 Ventilation fan Electrical 1 1 - 24
Year 2 2 Road-header Electrical 0.7 1 - 20
Year 2 2 Scooptrams Diesel 0.7 1 250 20
Year 2 2 Generator (80 kW) Diesel 1 1 152 24
Year 2 2 Articulated dump truck Diesel 0.7 1 496 20
Year 2 2 Light truck - Forman Gasoline 1 1 290 20
Year 2 2 Light truck - Crew Gasoline 1 1 290 20
Year 2 2 No Equipment  - Crew - 1 - - 20
Year 2 1.5 Concrete pump truck Diesel 0.7 1 500 20
Year 2 1.5 Compressor Diesel 0.7 1 173 20
Year 2 1.5 Bobcat Diesel 0.7 1 68 20
Year 2 1.5 Loader Diesel 0.5 1 298 20
Year 2 1.5 Telehandler Diesel 0.7 1 110 20
Year 2 1.5 Pump Diesel 1 1 17 24
Year 2 1.5 Ventilation fan Electrical 1 1 - 20
Year 2 1.5 Welder Diesel 0.7 1 66 20
Year 2 1.5 Concrete vibrator Gasoline 0.7 2 6.5 20
Year 2 1.5 Generator (80 kW) Diesel 1 1 152 24
Year 2 1.5 Light truck - Forman Gasoline 1 1 290 20
Year 2 1.5 Light truck - Crew Gasoline 1 2 290 20

Construct CofferdamCofferdam

Excavate downstream portalHLOW 

Tunnel lining 

Tunnel excavation

Stage 1a excavation (incl. work 
at stockpile areas & reservoir 

disposal)
Dam

LLOW

Miscellaneous ActivitiesMiscellaneous Activities

Conveying bypass flows to the 
Stage 1 Diversion Systems

Bypass Pump System

Construct bypass pump system 
and diversion extension pipe 

Bypass Pump System and 
Extension Pipe

Installation and operating the 
Water Treatment System

Water Treatment System



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 2 2 Concrete pump truck Diesel 0.7 1 500 10
Year 2 2 Compressor Diesel 0.7 1 173 10
Year 2 2 Bobcat Diesel 0.7 1 68 10
Year 2 2 Loader Diesel 0.7 1 298 10
Year 2 2 Manlift Diesel 0.7 1 67 10
Year 2 2 Crane 150t Diesel 0.7 1 300 10
Year 2 2 Welder Diesel 0.7 1 66 10
Year 2 2 Concrete vibrator Gasoline 0.7 2 6.5 10
Year 2 2 Generator (80 kW) Diesel 1 1 152 10
Year 2 2 Light truck - Forman Gasoline 1 1 290 10
Year 2 2 Light truck - Crew Gasoline 1 1 290 10
Year 2 3.5 Medium excavator Diesel 0.7 2 273 10
Year 2 3.5 Bulldozer Diesel 0.5 1 354 10
Year 2 3.5 Loader Diesel 1 1 298 10
Year 2 3.5 Compressor Diesel 0.7 2 173 10
Year 2 3.5 Jackhammer gasoline 0.7 2 2.4 10
Year 2 3.5 Generator (80 kW) Diesel 1 1 152 10
Year 2 3.5 Water truck Diesel 0.7 1 330 10
Year 2 3.5 Light truck - Forman Gasoline 1 1 290 10
Year 2 3.5 Light truck - Crew Gasoline 1 1 290 10
Year 3 12 Medium excavator Diesel 0.5 1 172 10
Year 3 12 Loader Diesel 0.5 1 298 10
Year 3 12 Light truck - Forman Gasoline 1 1 290 10
Year 3 12 Light truck - Crew Gasoline 1 1 290 10
Year 3 7 Large excavator Diesel 1 1 810 20
Year 3 7 Large excavator Diesel 1 1 410 20
Year 3 7 Medium excavator Diesel 1 2 273 20
Year 3 7 Motor grader Diesel 1 1 290 20
Year 3 7 Loader Diesel 1 2 298 20
Year 3 7 Bulldozer Diesel 1 1 722 20
Year 3 2 Bulldozer w/discs Diesel 1 2 354 20
Year 3 7 Bulldozer Diesel 1 4 354 20
Year 3 7 Bulldozer Diesel 1 2 215 20
Year 3 - Grizzly to screen transition Diesel - 1 200 20
Year 3 7 Generator (80 kW) Diesel 1 1 152 20
Year 3 7 Pump Diesel 0.5 2 17 24
Year 3 7 Large rigid-body dump truck Diesel 1 6 719 20
Year 3 7 Articulated dump truck Diesel 1 6 496 20
Year 3 2 Padfoot roller Diesel 1 2 174 20
Year 3 2 Tamping foot roller Diesel 1 1 405 20
Year 3 7 Water truck Diesel 1 5 330 20
Year 3 7 Pump for water trucks Diesel 1 1 74 10
Year 3 7 Light plant for night work Diesel 0.5 9 25 20
Year 3 7 Light truck - Forman Gasoline 1 4 290 20
Year 3 7 Light truck - Crew Gasoline 1 2 290 20
Year 3 2.5 Medium excavator Diesel 0.5 2 410 10
Year 3 2.5 Track drill rig Diesel 0.5 2 201 10
Year 3 2.5 Compressor Diesel 0.5 1 173 10
Year 3 2.5 Shotcrete batch plant - 0.5 - - 10
Year 3 2.5 Concrete pump truck Diesel 0.5 1 500 10
Year 3 2.5 Manlift Diesel 0.5 1 67 10
Year 3 2.5 Generator (80 kW) Diesel 1 1 152 10
Year 3 2.5 Articulated dump truck - 0.5 - - 10
Year 3 2.5 Light truck - Forman Gasoline 1 1 290 10
Year 3 2.5 Light truck - Crew Gasoline 1 1 290 10
Year 3 9 Excavator-mounted hoe-ram Diesel 0.5 1 273 10
Year 3 9 Medium excavator Diesel 0.9 1 273 10
Year 3 9 Loader Diesel 0.5 1 298 10
Year 3 9 Compressor Diesel 0.9 2 173 10
Year 3 9 Jackhammer gasoline 0.9 2 2.4 10
Year 3 9 Generator (80 kW) Diesel 0.9 1 152 10
Year 3 9 Water truck Diesel 0.9 1 330 10
Year 3 9 Light truck - Forman Gasoline 1 1 290 10
Year 3 9 Light truck - Crew Gasoline 1 1 290 10
Year 3 3 Articulated dump truck Diesel 0.25 1 496 10
Year 3 3 Medium excavator Diesel 0.7 1 273 10
Year 3 3 Mini excavator Diesel 0.7 1 45 10
Year 3 3 Track drill rig Diesel 0.7 2 201 10
Year 3 3 Compressor Diesel 0.7 1 173 10
Year 3 3 Loader Diesel 0.7 1 298 10
Year 3 3 Pump Diesel 1 1 17 10
Year 3 3 Generator (80 kW) Diesel 1 1 152 10
Year 3 3 Water truck Diesel 0.5 1 330 10
Year 3 3 Light truck - Forman Gasoline 1 1 290 10
Year 3 3 Light truck - Crew Gasoline 1 1 290 10

Construction of intake 
structure following LLOT lining

Diversion Intake Structure

Spillway

Excavation and foundation 
preparation 

Demolish existing spillway

Demolish accl bld, inst., dam 
crest paving, exst intake&outlet 

struct
Year 2 Demolition 

Construction of the tie-back 
wall at Cochrane Road

Tie-back Wall at Cochrane 
Road

Stage 1b excavation (incl. work 
at stockpile areas & reservoir 

disposal)
Dam

Miscellaneous ActivitiesMiscellaneous Activities



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 3 6 Large excavator Diesel 0.9 1 410 10
Year 3 6 Track drill rig Diesel 0.7 2 201 10
Year 3 6 Compressor Diesel 0.7 1 173 10
Year 3 6 Loader Diesel 0.7 1 298 10
Year 3 6 Manlift Diesel 0.7 1 67 10
Year 3 6 Pump Diesel 1 1 17 10
Year 3 6 Generator (80 kW) Diesel 1 1 152 10
Year 3 6 Articulated dump truck Diesel 0.9 2 496 10
Year 3 6 Light truck - Forman Gasoline 1 1 290 10
Year 3 6 Light truck - Crew Gasoline 1 1 290 10
Year 3 6 Compressor Diesel 0.7 1 173 20
Year 3 6 Bobcat Diesel 0.7 1 68 20
Year 3 6 Shotcrete batch plant Diesel 0.7 1 50 20
Year 3 6 Loader Diesel 0.7 1 298 20
Year 3 6 Telehandler Diesel 0.7 1 110 20
Year 3 6 Pump Diesel 1 1 17 24
Year 3 6 Ventilation fan Electrical 1 1 - 24
Year 3 6 Road-header Electrical 0.7 1 - 20
Year 3 6 Robotic shotcrete machine Diesel 0.7 1 27 20
Year 3 6 Scooptrams Diesel 0.7 1 250 20
Year 3 6 Generator (80 kW) Diesel 1 1 152 24
Year 3 6 Articulated dump truck Diesel 0.7 1 496 20
Year 3 6 Light truck - Forman Gasoline 1 1 290 20
Year 3 6 Light truck - Crew Gasoline 1 1 290 20
Year 3 5 Concrete pump truck Diesel 0.7 1 500 20
Year 3 5 Compressor Diesel 0.7 1 173 20
Year 3 5 Bobcat Diesel 0.7 1 68 20
Year 3 5 Loader Diesel 0.5 1 298 20
Year 3 5 Telehandler Diesel 0.7 1 110 20
Year 3 5 Pump Diesel 1 1 17 24
Year 3 5 Ventilation fan Electrical 1 1 - 20
Year 3 5 Welder Diesel 0.7 1 66 20
Year 3 5 Concrete vibrator Gasoline 0.7 2 6.5 20
Year 3 5 Generator (80 kW) Diesel 1 1 152 24
Year 3 5 Light truck - Forman Gasoline 1 1 290 20
Year 3 5 Light truck - Crew Gasoline 1 2 290 20
Year 3 4 Concrete pump truck Diesel 0.7 1 500 10
Year 3 4 Compressor Diesel 0.7 1 173 10
Year 3 4 Bobcat Diesel 0.7 1 68 10
Year 3 4 Loader Diesel 0.7 1 298 10
Year 3 4 Manlift Diesel 0.7 1 67 10
Year 3 4 Crane 150t Diesel 0.7 1 300 10
Year 3 4 Welder Diesel 0.7 1 66 10
Year 3 4 Concrete vibrator Gasoline 0.7 2 6.5 10
Year 3 4 Generator (80 kW) Diesel 1 1 152 10
Year 3 4 Light truck - Forman Gasoline 1 1 290 10
Year 3 4 Light truck - Crew Gasoline 1 2 290 10
Year 3 2 Crane 150t Diesel 0.7 1 300 20
Year 3 2 Small backhoe Diesel 0.7 1 70 20
Year 3 2 Jacklegs Air 0.7 2 - 20
Year 3 2 Compressor Diesel 0.7 1 173 20
Year 3 2 Shotcrete batch plant Diesel 0.7 1 75 20
Year 3 2 Loader Diesel 0.7 1 298 20
Year 3 2 Telehandler Diesel 0.7 1 110 20
Year 3 2 Pump Diesel 1 1 17 24
Year 3 2 Ventilation fan Electrical 1 1 - 24
Year 3 2 Generator (80 kW) Diesel 1 1 152 24
Year 3 2 Articulated dump truck Diesel 0.7 1 496 20
Year 3 2 Light truck - Forman Gasoline 1 1 290 20
Year 3 2 Light truck - Crew Gasoline 1 1 290 20
Year 3 2 No Equipment  - Crew - 1 - - 20
Year 3 2.5 Concrete pump truck Diesel 0.7 1 500 10
Year 3 2.5 Crane 150t Diesel 0.7 1 300 10
Year 3 2.5 Compressor Diesel 0.7 1 173 10
Year 3 2.5 Loader Diesel 0.7 1 298 10
Year 3 2.5 Manlift Diesel 0.7 1 67 10
Year 3 2.5 Pump Diesel 0.5 1 17 24
Year 3 2.5 Ventilation fan Electrical 1 1 - 24
Year 3 2.5 Welder Diesel 0.7 1 66 10
Year 3 2.5 Concrete vibrator Gasoline 0.7 2 6.5 10
Year 3 2.5 Generator (80 kW) Diesel 1 1 152 24
Year 3 2.5 Light truck - Forman Gasoline 1 1 290 10
Year 3 2.5 Light truck - Crew Gasoline 1 1 290 10

Gate Shaft lining 

Gate Shaft excavation

Construction of intake 
structure, concrete 

encasement

HLOW Tunnel and Access Adit 
lining

HLOW and Access Adit portal 
excavation

HLOW Tunnel and Access Adit 
Tunnel excavation

HLOW 



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 3 12 3,000 gpm treatment system Diesel 1 1 800 24
Year 3 12 Light truck - Forman Gasoline 1 1 290 10
Year 3 12 Light truck - Crew Gasoline 1 1 290 10
Year 4 12 Medium excavator Diesel 0.5 1 172 10
Year 4 12 Loader Diesel 0.5 1 298 10
Year 4 12 Light truck - Forman Gasoline 1 1 290 10
Year 4 12 Light truck - Crew Gasoline 1 1 290 10
Year 4 10 Bulldozer Diesel 0.5 1 215 10
Year 4 10 Loader Diesel 0.5 1 298 10
Year 4 10 Highway dump truck Diesel 1 11 500 10
Year 4 10 Light truck - Forman Gasoline 1 1 290 10
Year 4 3.5 Large excavator Diesel 1 2 1000 20
Year 4 3.5 Large excavator Diesel 1 1 410 20
Year 4 3.5 Medium excavator Diesel 1 2 273 20
Year 4 3.5 Small backhoe Diesel 1 1 70 20
Year 4 3.5 Motor grader Diesel 1 1 290 20
Year 4 3.5 Loader Diesel - 2 298 20
Year 4 3.5 Bulldozer Diesel 1 1 722 20
Year 4 3.5 Bulldozer w/discs Diesel 1 2 354 20
Year 4 3.5 Bulldozer Diesel 1 1 354 20
Year 4 3.5 Bulldozer Diesel 1 2 215 20
Year 4 3.5 Grizzly to screen transition Diesel - 1 200 20
Year 4 3.5 Generator (80 kW) Diesel 1 1 152 20
Year 4 3.5 Pump Diesel 1 2 17 24
Year 4 3.5 Large rigid-body dump truck Diesel 1 7 719 20
Year 4 3.5 Articulated dump truck Diesel 1 5 496 20
Year 4 3.5 Water truck Diesel 1 4 330 20
Year 4 3.5 Pump for water trucks Diesel 1 1 74 10
Year 4 3.5 Light plant for night work Diesel 0.5 11 25 20
Year 4 3.5 Light truck - Forman Gasoline 1 6 290 20
Year 4 3.5 Light truck - Crew Gasoline 1 3 290 20
Year 4 5.5 Large excavator Diesel 1 2 1000 20
Year 4 5.5 Medium excavator Diesel 1 2 273 20
Year 4 5.5 Small backhoe Diesel 1 1 70 20
Year 4 5.5 Loader Diesel 1 1 298 20
Year 4 5.5 Motor grader Diesel 1 1 290 20
Year 4 5.5 Bulldozer Diesel 1 4 722 20
Year 4 5.5 Bulldozer w/discs Diesel 1 2 354 20
Year 4 5.5 Bulldozer Diesel 1 4 354 20
Year 4 5.5 Bulldozer Diesel 1 1 215 20
Year 4 5.5 Vibratory smooth drum roller Diesel 1 2 174 20
Year 4 5.5 Padfoot roller Diesel 1 2 174 20
Year 4 5.5 Tamping foot roller Diesel 1 3 405 20
Year 4 5.5 Compressor Diesel 1 1 173 20
Year 4 5.5 Pump Diesel 1 2 17 24
Year 4 5.5 Generator (80 kW) Diesel 1 1 152 24
Year 4 5.5 Large rigid-body dump truck Diesel 1 7 719 20
Year 4 5.5 Articulated dump truck Diesel 1 4 496 20
Year 4 5.5 Water truck Diesel 1 5 330 20
Year 4 5.5 Pump for water trucks Diesel 1 1 74 10
Year 4 5.5 Light plant for night work Diesel 0.5 10 25 20
Year 4 5.5 Light truck - Forman Gasoline 1 6 290 20
Year 4 5.5 Light truck - Crew Gasoline 1 4 290 20
Year 4 12 Articulated dump truck Diesel 0.25 1 496 10
Year 4 12 Medium excavator Diesel 0.7 1 273 10
Year 4 12 Mini excavator Diesel 0.7 1 45 10
Year 4 12 Track drill rig Diesel 0.7 2 201 10
Year 4 12 Compressor Diesel 0.7 1 173 10
Year 4 12 Loader Diesel 0.7 1 298 10
Year 4 12 Pump Diesel 1 2 17 24
Year 4 12 Generator (80 kW) Diesel 1 1 152 10
Year 4 12 Water truck Diesel 0.5 1 330 10
Year 4 12 Pump for water trucks Diesel 1 1 74 10
Year 4 12 Light truck - Forman Gasoline 1 1 290 10
Year 4 12 Light truck - Crew Gasoline 1 1 290 10
Year 4 9 Concrete pump truck Diesel 0.7 1 500 10
Year 4 9 Compressor Diesel 0.7 1 173 10
Year 4 9 Bobcat Diesel 0.7 1 68 10
Year 4 9 Loader Diesel 0.7 1 298 10
Year 4 9 Manlift Diesel 0.7 2 67 10
Year 4 9 Crane 150t Diesel 0.7 1 300 10
Year 4 9 Pump Diesel 1 2 17 24
Year 4 9 Welder Diesel 0.7 2 66 10
Year 4 9 Concrete vibrator Gasoline 0.7 4 6.5 10
Year 4 9 Generator (80 kW) Diesel 1 1 152 24
Year 4 9 Light truck - Forman Gasoline 1 2 290 10
Year 4 9 Light truck - Crew Gasoline 1 1 290 10
Year 4 9 Light truck - Carpenters Gasoline 1 2 290 10

Construction of spillway 
structure 

Excavation and foundation 
preparation 

Spillway

Installation and operating the 
Water Treatment System

Stage 2a excavation (incl. work 
at stockpile areas & reservoir 

disposal)

Hauling filter and drain material 
to the site and stockpiling in 

Staging Area 1E 

Import Filter and Drain 
Material

Miscellaneous ActivitiesMiscellaneous Activities

Water Treatment System

Dam

Stage 2b Fill (incl. work at 
stockpile areas & reservoir 

disposal)



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 4 4 Crane 150t Diesel 0.8 1 300 10
Year 4 4 Manlift Diesel 0.8 1 67 10
Year 4 4 Welder Diesel 0.8 1 66 10
Year 4 4 Loader Diesel 0.8 1 298 10
Year 4 4 Generator (80 kW) Diesel 1 1 152 10
Year 4 4 Light truck - Forman Gasoline 1 2 290 10
Year 4 4 Light truck - Crew Gasoline 1 2 290 10
Year 4 12 3,000 gpm treatment system Diesel 1 1 800 24
Year 4 12 Light truck - Forman Gasoline 1 1 290 10
Year 4 12 Light truck - Crew Gasoline 1 1 290 10
Year 5 12 Medium excavator Diesel 0.5 1 172 10
Year 5 12 Loader Diesel 0.5 1 298 10
Year 5 12 Light truck - Forman Gasoline 1 1 290 10
Year 5 12 Light truck - Crew Gasoline 1 1 290 10
Year 5 10 Bulldozer Diesel 0.5 1 215 10
Year 5 10 Loader Diesel 0.5 1 298 10
Year 5 10 Highway dump truck Diesel 1 9 500 10
Year 5 10 Light truck - Forman Gasoline 1 1 290 10
Year 5 6 Large excavator Diesel 1 1 810 20
Year 5 6 Medium excavator Diesel 1 1 410 20
Year 5 6 Medium excavator Diesel 1 2 273 20
Year 5 6 Small backhoe Diesel 1 1 70 20
Year 5 6 Loader Diesel 1 1 298 20
Year 5 6 Motor grader Diesel 1 1 290 20
Year 5 6 Bulldozer Diesel 1 2 722 20
Year 5 6 Bulldozer w/discs Diesel 0.5 2 354 20
Year 5 6 Bulldozer Diesel 1 3 354 20
Year 5 6 Bulldozer Diesel 1 1 215 20
Year 5 6 Vibratory smooth drum roller Diesel 1 2 174 20
Year 5 6 Padfoot roller Diesel 1 4 174 20
Year 5 6 Tamping foot roller Diesel 1 3 405 20
Year 5 6 Compressor Diesel 1 1 173 20
Year 5 6 Pump Diesel 1 1 17 24
Year 5 6 Generator (80 kW) Diesel 1 1 152 24
Year 5 6 Large rigid-body dump truck Diesel 1 6 719 20
Year 5 6 Articulated dump truck Diesel 1 6 496 20
Year 5 6 Water truck Diesel 1 7 330 20
Year 5 6 Pump for water trucks Diesel 1 1 74 10
Year 5 6 Light plant for night work Diesel 0.5 12 25 20
Year 5 6 Light truck - Forman Gasoline 1 8 290 20
Year 5 6 Light truck - Crew Gasoline 1 4 290 20
Year 5 11 Articulated dump truck Diesel 0.5 2 496 10
Year 5 11 Large excavator Diesel 1 1 410 10
Year 5 11 Bulldozers w/riper Diesel 1 1 957 10
Year 5 11 Track drill rig Diesel 0.2 2 201 10
Year 5 11 Explosives truck Diesel 0.2 1 500 10
Year 5 11 Compressor Diesel 0.3 2 173 10
Year 5 11 Loader Diesel 1 1 298 10
Year 5 11 Manlift Diesel 0.3 1 67 10
Year 5 11 Light truck - Forman Gasoline 1 1 290 10
Year 5 11 Light truck - Crew Gasoline 1 1 290 10
Year 5 1.5 Articulated dump truck Diesel 0.5 2 496 10
Year 5 1.5 Large excavator Diesel 1 1 410 10
Year 5 1.5 Bulldozer Diesel 1 1 354 10
Year 5 1.5 Bulldozer w/discs Diesel 1 4 354 10
Year 5 1.5 Light truck - Forman Gasoline 1 1 290 10
Year 5 1.5 Light truck - Crew Gasoline 1 - 290 10
Year 5 5 Concrete pump truck Diesel 0.7 1 500 10
Year 5 5 Compressor Diesel 0.7 1 173 10
Year 5 5 Bobcat Diesel 0.7 1 68 10
Year 5 5 Loader Diesel 0.7 1 298 10
Year 5 5 Manlift Diesel 0.7 2 67 10
Year 5 5 Crane 150t Diesel 0.7 1 300 10
Year 5 5 Pump Diesel 1 1 17 24
Year 5 5 Welder Diesel 0.7 2 66 10
Year 5 5 Concrete vibrator Gasoline 0.7 4 6.5 10
Year 5 5 Generator (80 kW) Diesel 1 1 152 24
Year 5 5 Light truck - Forman Gasoline 1 2 290 10
Year 5 5 Light truck - Crew Gasoline 1 1 290 10
Year 5 5 Light truck - Carpenters Gasoline 1 2 290 10

Spillway

Strip sediment, excavate test 
trenches

Develop PGBP

Miscellaneous ActivitiesMiscellaneous Activities

Installation and operating the 
Water Treatment System

Water Treatment System

Pipe, mechanical and electrical 
installation  

HLOW 

Develop BHBA
Preparation, excavation, 
blasting, and hauling of 

material

Stage 3a Fill (incl. work at 
stockpile areas & reservoir 

disposal)
Dam

Hauling filter and drain material 
to the site and stockpiling in 

Staging Area 1E 

Import Filter and Drain 
Material

Construction of spillway 
structure 



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 5 1.5 Large excavator Diesel 0.9 1 410 10
Year 5 1.5 Track drill rig Diesel 0.7 1 201 10
Year 5 1.5 Compressor Diesel 0.7 1 173 10
Year 5 1.5 Loader Diesel 0.7 1 298 10
Year 5 1.5 Manlift Diesel 0.7 1 67 10
Year 5 1.5 Pump Diesel 1 2 17 10
Year 5 1.5 Generator (80 kW) Diesel 1 1 152 10
Year 5 1.5 Articulated dump truck Diesel 0.9 2 496 10
Year 5 1.5 Light truck - Forman Gasoline 1 1 290 10
Year 5 1.5 Light truck - Crew Gasoline 1 1 290 10
Year 5 5 Concrete pump truck Diesel 0.7 1 500 10
Year 5 5 Compressor Diesel 0.7 1 173 10
Year 5 5 Bobcat Diesel 0.7 1 68 10
Year 5 5 Loader Diesel 0.7 1 298 10
Year 5 5 Manlift Diesel 0.7 1 67 10
Year 5 5 Crane 150t Diesel 0.7 1 300 10
Year 5 5 Welder Diesel 0.7 1 66 10
Year 5 5 Concrete vibrator Gasoline 0.7 2 6.5 10
Year 5 5 Generator (80 kW) Diesel 1 1 152 10
Year 5 5 Light truck - Forman Gasoline 1 1 290 10
Year 5 5 Light truck - Crew Gasoline 1 1 290 10
Year 5 5 Light truck - Carpenters Gasoline 0.8 2 290 10
Year 5 6 Concrete pump truck Diesel 0.7 1 500 10
Year 5 6 Compressor Diesel 0.7 1 173 10
Year 5 6 Bobcat Diesel 0.7 1 68 10
Year 5 6 Loader Diesel 0.7 1 298 10
Year 5 6 Manlift Diesel 0.7 2 67 10
Year 5 6 Crane 150t Diesel 0.7 1 300 10
Year 5 6 Pump Diesel 1 1 17 24
Year 5 6 Welder Diesel 0.7 2 66 10
Year 5 6 Concrete vibrator Gasoline 0.7 4 6.5 10
Year 5 6 Generator (80 kW) Diesel 1 1 152 24
Year 5 6 Light truck - Forman Gasoline 1 2 290 10
Year 5 6 Light truck - Crew Gasoline 1 1 290 10
Year 5 6 Light truck - Carpenters Gasoline 1 2 290 10
Year 5 3 Large excavator Diesel 0.9 1 410 10
Year 5 3 Track drill rig Diesel 0.5 2 201 10
Year 5 3 Compressor Diesel 0.5 1 173 10
Year 5 3 Loader Diesel 0.5 1 298 10
Year 5 3 Manlift Diesel 0.5 1 67 10
Year 5 3 Pump Diesel 1 1 17 24
Year 5 3 Generator (80 kW) Diesel 1 1 152 24
Year 5 3 Articulated dump truck Diesel 0.9 2 496 10
Year 5 3 Light truck - Forman Gasoline 1 1 290 10
Year 5 3 Light truck - Crew Gasoline 1 1 290 10
Year 5 2.5 Crane 150t Diesel 0.8 1 300 10
Year 5 2.5 Telehandler Diesel 0.8 1 110 10
Year 5 2.5 Welder Diesel 0.8 1 66 10
Year 5 2.5 Loader Diesel 0.8 1 298 10
Year 5 2.5 Generator (80 kW) Diesel 1 1 152 10
Year 5 2.5 Light truck - Forman Gasoline 1 2 290 10
Year 5 2.5 Light truck - Crew Gasoline 1 2 290 10
Year 5 1.5 Medium excavator Diesel 0.7 1 273 10
Year 5 1.5 Loader Diesel 1 298 10
Year 5 1.5 Vibratory smooth drum roller Diesel 0.3 1 174 10
Year 5 1.5 Vibratory plate Diesel 0.3 1 15.7 10
Year 5 1.5 Tamper Gasoline 0.3 1 3.5 10
Year 5 1.5 Welder Diesel 0.5 1 66 10
Year 5 1.5 Pump Diesel 1 1 17 10
Year 5 1.5 Generator (80 kW) Diesel 1 1 152 10
Year 5 1.5 Light truck - Forman Gasoline 1 1 290 10
Year 5 1.5 Light truck - Crew Gasoline 1 1 290 10

Excavate downstream portal 
trench and outlet structure 

foundation

LLOW - CIP Tunnel/Outlet 
Structure

Construction of CIP tunnel and 
outlet structure

Connection of the Pipeline and 
Force Main to the LLOW outlet 

structure

Main Avenue Pipeline, 
Anderson Force Main

Pipe, mechanical and electrical 
installation

LLOW - Outlet Structure

LLOW - Sloping Intake

Construction of sloping intake 
structure (upper half)

Excavate sloping intake 
structure (upper half)



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 5 12 3,000 gpm treatment system Diesel 1 1 800 24
Year 5 12 Light truck - Forman Gasoline 1 1 290 10
Year 5 12 Light truck - Crew Gasoline 1 1 290 10
Year 6 12 Medium excavator Diesel 0.5 1 172 10
Year 6 12 Loader Diesel 0.5 1 298 10
Year 6 12 Light truck - Forman Gasoline 1 1 290 10
Year 6 12 Light truck - Crew Gasoline 1 1 290 10
Year 6 10 Bulldozer Diesel 0.5 1 215 10
Year 6 10 Loader Diesel 0.5 1 298 10
Year 6 10 Highway dump truck Diesel 1 12 500 10
Year 6 10 Light truck - Forman Gasoline 1 1 290 10
Year 6 10 No Equipment  - Crew - 1 - - 10
Year 6 1 Medium excavator Diesel 1 1 273 10
Year 6 1 Loader Diesel 0.3 1 298 10
Year 6 1 Vibratory plate Diesel 0.3 1 15.7 10
Year 6 1 Tamper Gasoline 0.3 1 3.5 10
Year 6 1 Welder Diesel 0.5 1 66 10
Year 6 1 Pump Diesel 1 1 17 10
Year 6 1 Generator (80 kW) Diesel 1 1 152 10
Year 6 1 Light truck - Forman Gasoline 1 1 290 10
Year 6 1 Light truck - Crew Gasoline 1 1 290 10
Year 6 7 15 cfs capacity pump Diesel 1 2 900 24
Year 6 7 Backup 15 cfs capacity pump Diesel 0 2 900 24
Year 6 7 Site generator (2,000 kW) Diesel 0 1 2700 24
Year 6 6 Large excavator Diesel 1 1 810 20
Year 6 6 Medium excavator Diesel 1 1 410 20
Year 6 6 Medium excavator Diesel 1 2 273 20
Year 6 6 Small backhoe Diesel 1 2 70 20
Year 6 6 Loader Diesel 1 1 298 20
Year 6 6 Motor grader Diesel 1 1 290 20
Year 6 6 Bulldozer Diesel 1 1 722 20
Year 6 6 Bulldozer w/discs Diesel 1 2 354 20
Year 6 6 Bulldozer Diesel 1 2 354 20
Year 6 6 Bulldozer Diesel 1 1 215 20
Year 6 6 Vibratory smooth drum roller Diesel 1 2 174 20
Year 6 6 Padfoot roller Diesel 1 4 174 20
Year 6 6 Tamping foot roller Diesel 1 4 405 20
Year 6 6 Compressor Diesel 1 2 173 20
Year 6 6 Generator (80 kW) Diesel 1 2 152 20
Year 6 6 Large rigid-body dump truck Diesel 1 3 719 20
Year 6 6 Articulated dump truck Diesel 1 5 496 20
Year 6 6 Water truck Diesel 1 6 330 20
Year 6 6 Pump for water trucks Diesel 1 1 74 10
Year 6 6 Light plant for night work Diesel 0.5 10 25 20
Year 6 6 Light truck - Forman Gasoline 1 6 290 20
Year 6 6 Light truck - Crew Gasoline 1 2 290 20
Year 6 4 Articulated dump truck Diesel 0.9 2 496 10
Year 6 4 Large excavator Diesel 0.9 1 810 10
Year 6 4 Bulldozers w/riper Diesel 0.9 1 957 10
Year 6 4 Loader Diesel 0.7 1 298 10
Year 6 4 Track drill rig Diesel 0.2 2 201 10
Year 6 4 Explosives truck Diesel 0.2 1 500 10
Year 6 4 Compressor Diesel 0.2 2 173 10
Year 6 4 Manlift Diesel 0.2 1 67 10
Year 6 4 Light truck - Forman Gasoline 1 1 290 10
Year 6 4 Light truck - Crew Gasoline 0.2 1 290 10
Year 6 4 Articulated dump truck Diesel 0.7 2 496 10
Year 6 4 Large excavator Diesel 1 1 410 10
Year 6 4 Bulldozer Diesel 1 4 354 10
Year 6 4 Bulldozer w/discs Diesel 1 2 354 10
Year 6 4 Light truck - Forman Gasoline 1 1 290 10
Year 6 4 Light truck - Crew Gasoline 1 - 290 10

Develop PGBP

Excavation, blasting, and 
hauling of material

Import Filter and Drain 
Material

Miscellaneous Activities

Installation and operating the 
Water Treatment System

Water Treatment System

Construct bypass pump system

Conveying bypass flows to the 
Stage 1 Diversion Systems

Bypass Pump System

Hauling filter and drain material 
to the site and stockpiling in 

Staging Area 1E 

Develop BHBA

Stage 3b Fill (incl. work at 
stockpile areas & reservoir 

disposal)
Dam

Excavation, hauling & moisture 
conditioning

Miscellaneous Activities



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 6 1 Large excavator Diesel 0.9 1 410 10
Year 6 1 Track drill rig Diesel 0.7 1 201 10
Year 6 1 Compressor Diesel 0.7 1 173 10
Year 6 1 Loader Diesel 0.7 1 298 10
Year 6 1 Manlift Diesel 0.7 1 67 10
Year 6 1 Pump Diesel 1 1 17 24
Year 6 1 Generator (80 kW) Diesel 1 1 152 24
Year 6 1 Articulated dump truck Diesel 0.9 2 496 10
Year 6 1 Light truck - Forman Gasoline 1 1 290 10
Year 6 1 Light truck - Crew Gasoline 1 1 290 10
Year 6 3 Concrete pump truck Diesel 0.7 1 500 10
Year 6 3 Compressor Diesel 0.7 1 173 10
Year 6 3 Bobcat Diesel 0.7 1 68 10
Year 6 3 Loader Diesel 0.7 1 298 10
Year 6 3 Manlift Diesel 0.7 1 67 10
Year 6 3 Crane 150t Diesel 0.7 1 300 10
Year 6 3 Welder Diesel 0.7 1 66 10
Year 6 3 Concrete vibrator Gasoline 0.7 2 6.5 10
Year 6 3 Pump Diesel 1 1 17 24
Year 6 3 Generator (80 kW) Diesel 1 1 152 24
Year 6 3 Light truck - Forman Gasoline 1 1 290 10
Year 6 3 Light truck - Crew Gasoline 1 1 290 10
Year 6 3 Light truck - Carpenters Gasoline 0.8 2 290 10
Year 6 2 Crane 150t Diesel 0.8 1 300 10
Year 6 2 Manlift Diesel 0.8 1 67 10
Year 6 2 Welder Diesel 0.8 1 66 10
Year 6 2 Loader Diesel 0.8 1 298 10
Year 6 2 Generator (80 kW) Diesel 1 1 152 10
Year 6 2 Light truck - Forman Gasoline 1 2 290 10
Year 6 2 Light truck - Crew Gasoline 1 2 290 10
Year 6 1 Excavator-mounted hoe-ram Diesel 0.5 1 273 10
Year 6 1 Medium excavator Diesel 0.9 1 273 10
Year 6 1 Loader Diesel 0.5 1 298 10
Year 6 1 Compressor Diesel 0.9 2 173 10
Year 6 1 Jackhammer gasoline 0.9 2 2.4 10
Year 6 1 Generator (80 kW) Diesel 0.9 1 152 10
Year 6 1 Water truck Diesel 0.9 1 330 10
Year 6 1 Pump for water trucks Diesel 1 1 74 10
Year 6 1 Light truck - Forman Gasoline 1 1 290 10
Year 6 1 Light truck - Crew Gasoline 1 1 290 10
Year 6 2 Concrete pump truck Diesel 0.7 1 500 10
Year 6 2 Compressor Diesel 0.7 1 173 10
Year 6 2 Bobcat Diesel 0.7 1 68 10
Year 6 2 Loader Diesel 0.5 1 298 10
Year 6 2 Telehandler Diesel 0.7 1 110 10
Year 6 2 Jackhammer Air 0.25 2 - 10
Year 6 2 Pump Diesel 1 1 17 10
Year 6 2 Ventilation fan Electrical 1 1 - 10
Year 6 2 Welder Diesel 0.7 1 66 10
Year 6 2 Concrete vibrator Gasoline 0.7 2 6.5 10
Year 6 2 Generator (80 kW) Diesel 1 1 152 10
Year 6 2 Light truck - Forman Gasoline 1 1 290 10
Year 6 2 Light truck - Crew Gasoline 1 2 290 10
Year 6 4 Crane 150t Diesel 0.8 1 300 10
Year 6 4 Telehandler Diesel 0.8 1 110 10
Year 6 4 Welder Diesel 0.8 1 66 10
Year 6 4 Loader Diesel 0.8 1 298 10
Year 6 4 Ventilation fan Electrical 1 1 - 10
Year 6 4 Generator (80 kW) Diesel 1 1 152 10
Year 6 4 Light truck - Forman Gasoline 1 2 290 10
Year 6 4 Light truck - Crew Gasoline 1 2 290 10
Year 6 3 Large excavator Diesel 0.9 1 410 10
Year 6 3 Track drill rig Diesel 0.7 2 201 10
Year 6 3 Compressor Diesel 0.7 1 173 10
Year 6 3 Loader Diesel 0.7 1 298 10
Year 6 3 Pump Diesel 1 1 17 24
Year 6 3 Generator (80 kW) Diesel 1 1 152 24
Year 6 3 Articulated dump truck Diesel 0.9 3 496 10
Year 6 3 Light truck - Forman Gasoline 1 1 290 10
Year 6 3 Light truck - Crew Gasoline 1 1 290 10
Year 6 12 3,000 gpm treatment system Diesel 1 1 800 24
Year 6 12 Light truck - Forman Gasoline 1 1 290 10
Year 6 12 Light truck - Crew Gasoline 1 1 290 10
Year 7 9 Medium excavator Diesel 0.5 1 172 10
Year 7 9 Loader Diesel 0.5 1 298 10
Year 7 9 Light truck - Forman Gasoline 1 1 290 10
Year 7 9 Light truck - Crew Gasoline 1 1 290 10

Excavation and foundation 
preparation 

Unlined Spillway Channel

Pipe, mechanical and electrical 
installation 

LLOW - LLOT/CIP Tunnel

Miscellaneous ActivitiesMiscellaneous Activities

Installation and operating the 
Water Treatment System

Water Treatment System

Demolish diversion intake 
structure

LLOW-LLOT

Construct pipe supports, lining 
at Diversion Tunnel/LLOT 

intersection
LLOW - LLOT

Pipe, mechanical and electrical 
installation  

Construction of sloping intake 
structure (lower half)

Excavate sloping intake 
structure (lower half)

LLOW - Sloping Intake



Project Component Construction Activity
Construction 

Year

Approximate 
Duration 

(months) 
Equipment Type Fuel Type

Utilization 
Factor

Equipment 
Quantity

Power 
Rating (HP)

Operating 
Hours/Day

Table 3
Construction Equipment List 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Year 7 9 Concrete pump truck Diesel 0.7 1 500 10
Year 7 9 Compressor Diesel 0.7 1 173 10
Year 7 9 Bobcat Diesel 0.7 1 68 10
Year 7 9 Loader Diesel 0.7 1 298 10
Year 7 9 Manlift Diesel 0.7 1 67 10
Year 7 9 Crane 150t Diesel 0.7 1 300 10
Year 7 9 Welder Diesel 0.7 1 66 10
Year 7 9 Concrete vibrator Gasoline 0.7 2 6.5 10
Year 7 9 Pump Diesel 1 1 17 24
Year 7 9 Generator (80 kW) Diesel 1 1 152 24
Year 7 9 Light truck - Forman Gasoline 1 2 290 10
Year 7 9 Light truck - Crew Gasoline 1 1 290 10
Year 7 9 Light truck - Carpenters Gasoline 0.8 2 290 10
Year 7 9 Concrete pump truck Diesel 0.25 1 500 10
Year 7 9 Articulated dump truck Diesel 0.7 2 496 10
Year 7 9 Medium excavator Diesel 0.7 1 273 10
Year 7 9 Bulldozer Diesel 0.7 1 354 10
Year 7 3 Track drill rig Diesel 0.7 1 201 10
Year 7 3 Compressor Diesel 0.7 1 173 10
Year 7 9 Loader Diesel 1 1 298 10
Year 7 3 Manlift Diesel 0.7 1 67 10
Year 7 9 Motor grader Diesel 0.7 1 290 10
Year 7 9 Padfoot roller Diesel 0.3 1 174 10
Year 7 9 Tamping foot roller Diesel 0.3 1 405 10
Year 7 9 Vibratory smooth drum roller Diesel 0.3 1 174 10
Year 7 9 Asphalt paving machine Diesel 0.7 1 225 10
Year 7 9 Asphalt compactor Diesel 0.7 1 100 10
Year 7 9 Water truck Diesel 0.5 1 330 10
Year 7 9 Pump for water trucks Diesel 1 1 74 10
Year 7 9 Concrete vibrator Gasoline 0.5 2 6.5 10
Year 7 9 Generator (80 kW) Diesel 1 1 152 10
Year 7 9 Light truck - Forman Gasoline 1 2 290 10
Year 7 9 Light truck - Crew Gasoline 1 2 290 10
Year 7 9 Articulated dump truck Diesel 0.5 2 496 10
Year 7 9 Medium excavator Diesel 1 1 273 10
Year 7 9 Bulldozer Diesel 0.5 1 354 10
Year 7 9 Loader Diesel 1 1 298 10
Year 7 9 Water truck Diesel 0.5 1 330 10
Year 7 9 Generator (80 kW) Diesel 1 1 152 10
Year 7 9 Light truck - Forman Gasoline 1 1 290 10
Year 7 9 Light truck - Crew Gasoline 1 1 290 10

Stage 1a Year 2 12 Site generator (2,000 kW) Diesel 0.75 1 2700 24
Stage 1b Year 3 12 Site generator (2,000 kW) Diesel 0.75 1 2700 24
Stage 2a Year 4 12 Site generator (2,000 kW) Diesel 0.75 1 2700 24
Stage 2b Year 4 12 Site generator (2,000 kW) Diesel 0.75 1 2700 24
Stage 3a Year 5 12 Site generator (2,000 kW) Diesel 0.75 1 2700 24
Stage 3b Year 6 12 Site generator (2,000 kW) Diesel 0.75 1 2700 24

Notes:
1.

Abbreviations:
cfs - cubic foot per second HP - horsepower
kW - kilowatts

Use of the construction site generator was provided by the Valley Water from years 2 through 6. The generator will be operated 24/7, and will not be operational during winter months.

Dam Fill1

Excavation and Fill1

Dam Excavation1

AllowanceRestoration

Restoring parking areas and 
construction  of permanent 

access roads
Permanent Access Roads

Construction of concrete lined 
channel

Unlined Spillway Channel



Paved Road Dust Equation1

E [lb/VMT] = k*(sL)^0.91 * (W)^1.02 * (1-P/4N)

Parameter Value
k = particle size multiplier for PM10 [lb/VMT] 0.0022

sL = roadway silt loading [grams per square meter - g/m2] 0.032
W = average weight of vehicles traveling the road [tons] 2.4

P  = number of “wet” days in county with at least 0.01 in of precipitation during the 
annual averaging period 64

N = number of days in the averaging period 365
PM10 speciation profile fraction 0.46
PM2.5 speciation profile fraction 0.069

E = Fugitive PM10 Emission Factor [g/VMT] 0.10

E = Fugitive PM2.5 Emission Factor [g/VMT]2 0.015

E = Fugitive PM10 Emission Factor with Street Sweeping Reduction [g/VMT]3 0.075

E = Fugitive PM2.5 Emission Factor with Street Sweeping Reduction [g/VMT]3 0.011

Notes:
1.

2.

3.

Abbreviations:
ARB - Air Resources Board
lb - pounds
g - grams

m2 - square meters
PM - particulate matter
PM2.5 - particulate matter less than 2.5 microns in diameter
PM10 - particulate matter less than 10 microns in diameter
SCAQMD - South Coast Air Quality Management District
USEPA - United States Environmental Protection Agency
VMT - vehicle miles traveled

References:

A 26% reduction in the PM10 emission factor was taken for street sweeping of arterial/collector streets, 
based on SCAQMD's Fugitive Dust Table XI-C. The PM2.5 emissions factor was scaled from the PM10 value 
based on the ARB's guidance. 

USEPA. 2011. AP 42. Compilation of Air Pollutant Emission Factors, Volume 1. Fifth Edition. Chapter 
13.2.1, Paved Roads. Available online at:  https://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0201.pdf

California ARB. 2018. Miscellaneous Processes Methodologies - Paved Entrained Road Dust. 
Available online at: https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full7-9_2018.pdf

SCAQMD. 2007. Table XI-C Mitigation Measure Examples: 
Dust From Paved Roads. Available online at: http://www.aqmd.gov/home/rules-compliance/ceqa/air-
quality-analysis-handbook/mitigation-measures-and-control-efficiencies/fugitive-dust

Table 4-a
Paved Road Fugitive Dust Emission Factors 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Road dust equation is based on the U.S. EPA AP-42 Chapter 13.2.1: Paved Roads. Parameter values were 
obtained from the 2016 California ARB Paved Entrained Road Dust methodology using major roadways 
silt loading, annual Santa Clara county "wet" days, and statewide average vehicle fleet weight.

PM2.5 emission factor was scaled from the PM10 value based on the ARB's guidance.



Unpaved Road Dust Equation1

E [lb/VMT] = (k*(s/12)*(S/30)^0.5/(M/0.5)^0.2 - C) * (1-P/365)

Parameter Value
k = particle size multiplier for PM10 [lb/VMT] 1.8
s = surface material silt content (%) 8.5
S = mean vehicle speed (mph) 15

S2 = secondary mean vehicle speed (mph)3 25
M = surface material moisture content (%) 0.50
C = emission factor for 1980's vehicle fleet exhaust, brake wear & tire wear 4.7E-04

P  = number of “wet” days in county with at least 0.01 in of precipitation during the 
annual averaging period 64

N = number of days in the averaging period 365
PM10 speciation profile fraction 0.46
PM2.5 speciation profile fraction 0.069
Reduction from watering 2x daily 0.55

E = Fugitive PM10 Emission Factor [g/VMT] 0.74

E = Fugitive PM2.5 Emission Factor [g/VMT]2 0.11
E2 = Fugitive PM10 Emission Factor at 25 mph [g/VMT] 1.0

E2 = Fugitive PM2.5 Emission Factor at 25 mph [g/VMT]2 0.14

Notes:
1.

2.

3.

Abbreviations:
ARB - Air Resources Board
lb - pounds
g - grams

m2 - square meters
PM - particulate matter
PM2.5 - particulate matter less than 2.5 microns in diameter
PM10 - particulate matter less than 10 microns in diameter
SCAQMD - South Coast Air Quality Management District
USEPA - United States Environmental Protection Agency
VMT - vehicle miles traveled

References:
USEPA. 2011. AP 42. Compilation of Air Pollutant Emission Factors, Volume 1. Fifth Edition. Chapter 
13.2.2, Unpaved Roads. Available online at:  
https://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0201.pdf

California ARB. 2018. Miscellaneous Processes Methodologies - Paved Entrained Road Dust. 
Available online at: https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full7-9_2018.pdf

SCAQMD. 2007. Table XI-C Mitigation Measure Examples: 
Dust From Paved Roads. Available online at: http://www.aqmd.gov/home/rules-compliance/ceqa/air-
quality-analysis-handbook/mitigation-measures-and-control-efficiencies/fugitive-dust

Table 4-b
Unpaved Road Fugitive Dust Emission Factors 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Road dust equation is based on the U.S. EPA AP-42 Chapter 13.2.2: Unpaved Roads. Parameter values 
were obtained from the 2016 California ARB Paved Entrained Road Dust methodology using major 
roadways silt loading, annual Santa Clara county "wet" days, and statewide average vehicle fleet 
weight.
PM2.5 emission factor was scaled from the PM10 value based on the ARB's guidance.

Valley Water anticipates that a speed of 25 mph will be required to reach stockpiles L, K-North, and K-
South in reasonable time.



Worker Vendor Hauling PM10 PM2.5

Year 1 272 20,400 1,632 4,500 53 8.0
Year 2 325 47,125 1,950 3,500 98 15
Year 3 325 50,375 1,950 7,500 117 18
Year 4 353 47,655 2,118 7,850 114 17
Year 5 325 61,750 1,950 7,850 139 21
Year 6 325 55,250 1,950 13,000 144 22
Year 7 294 48,510 1,764 16,900 145 22

Notes:
1.

2.

3.

Abbreviations:
lb - pounds PM - particulate matter
yr - year

References:
SCAQMD. 2007. Table XI-C Mitigation Measure Examples: 
Dust From Paved Roads. Available online at: http://www.aqmd.gov/home/rules-
compliance/ceqa/air-quality-analysis-handbook/mitigation-measures-and-control-
efficiencies/fugitive-dust

Construction trip rates were provided by Valley Water for each subphase.
Emissions from paved road dust were calculated using the total trips provided by Valley 
Water, calculated unpaved road emission factors, and trip lengths provided in Table 7-c.

A 26% reduction in the PM10 emission factor was taken for street sweeping of 
arterial/collector streets, based on SCAQMD's Fugitive Dust Table XI-C.

# DaysYear
Total Trips1 Emissions (lb/yr)2,3

Table 5-a
Fugitive Dust Emissions from Paved Road Dust 

Anderson Dam Seismic Retrofit 
Santa Clara County, CA

SCAQMD - South Coast Air Quality Management 
District



PM10 PM2.5

Dam to L 3.2 110 1.5 0.23
Dam to Staging Area 1 0.66 110 0.049 0.0073

C to K North 2.9 110 1.1 0.17
Dam to Staging Area 1 3.2 130 20 3.0

Dam to C 0.57 130 4.7 0.70
Dam to Staging Area 1 0.66 130 2.1 0.32

Dam to K South 2.4 130 21 3.1
Dam to RDA 0.68 130 1.9 0.28
C to K North 2.9 130 36 5.4

C to L 2.7 130 8.3 1.2
B to RDA 0.76 130 4.0 0.60
Dam to H 1.6 165 21 3.2
Dam to L 3.2 165 13 1.9
Dam to C 0.57 165 1.5 0.22

Dam to K North 2.4 165 4.3 0.64
Dam to K South 2.4 165 12 1.8

Dam to RDA 0.68 165 6.0 0.91
Dam to C 0.57 25 1.5 0.22
Dam to C 0.57 75 3.9 0.58
Dam to D 1.6 75 17 2.5

Dam to RDA 0.68 75 0.75 0.11
Dam to K North 2.4 75 7.7 1.1
Dam to K South 0.47 15 0.035 0.0052

Dam to C 0.57 90 4.1 0.61
Dam to H 1.6 90 4.5 0.68
Dam to D 0.68 90 6.9 1.0

Dam to K North 2.4 90 7.2 1.1
Dam to Staging Area 1 2.4 90 9.0 1.4

Dam to H 1.6 150 17 2.5
Dam to L 3.2 150 42 6.3

Dam to K North 2.4 150 13 1.9
Dam to B 0.38 150 2.6 0.39

Dam to K South 2.4 150 10 1.6
Dam to K North 2.4 150 10 1.5

Dam to Staging Area 1 0.47 150 0.91 0.14
Basalt Hill to Packwood Gravel 0.57 150 1.6 0.24

Basalt Hill to RDA 0.95 150 8.9 1.3
Dam to Basalt Hill 0.38 140 7.4 1.1
Dam to K South 2.4 140 22 3.3

Dam to E 0.66 140 2.1 0.31
Dam to Packwood Gravel 0.95 140 3.4 0.50

Dam to K North 2.4 140 12 1.9
Dam to Staging Area 1 0.66 140 2.0 0.29

Table 5-b
Fugitive Dust Emissions from Unpaved Road Dust 

Anderson Dam Seismic Retrofit 
Santa Clara County, CA

# Days
Emissions (lb/yr)

Trip Route Route Length 
(mi)

Year 1

Year

Year 6

Year 5

Year 4

Year 3

Year 2



Table 5-b
Fugitive Dust Emissions from Unpaved Road Dust 

Anderson Dam Seismic Retrofit 
Santa Clara County, CA

Notes:
1.

2.

3.

Abbreviations:
mi - miles PM - particulate matter
lb - pounds SCAQMD - South Coast Air Quality Management District
yr - year

References:
SCAQMD. 2007. Table XI-D Mitigation Measure Examples: 
Dust From Paved Roads. Available online at: http://www.aqmd.gov/home/rules-compliance/ceqa/air-quality-analysis-
handbook/mitigation-measures-and-control-efficiencies/fugitive-dust

Route lengths and days of use were provided by Valley Water for each year.
All trips less than 2 miles assume vehicle speeds of 15 mph. Per request by Valley Water, trips farther than 2 miles 
assume vehicle speeds of 25 mph.

A 55% reduction in the PM emission factor was taken for watering of unpaved roads twice per day, based on SCAQMD's 
Fugitive Dust Table XI-D.



Days acre/day mile/day lb/VMT lb/VMT lb/day lb/yr lb/day lb/yr
Year 1 Construction of the Haul Roads and Preparation of Stockpile Areas 118 1.3 0.86 1.5 0.17 0.60 70 0.064 7.6
Year 2 Stage 1a excavation (incl. work at stockpile areas & reservoir disposal) 168 3.1 2.1 1.5 0.17 1.5 251 0.16 27
Year 2 Demolish accl bld, inst., dam crest paving, exst intake&outlet struct 103 0.63 0.43 1.5 0.17 0.30 31 0.032 3.3
Year 3 Stage 1b excavation (incl. work at stockpile areas & reservoir disposal) 195 3.1 2.1 1.5 0.17 1.5 291 0.16 31
Year 4 Hauling filter and drain material to the site and stockpiling in Staging Area 1E 301 0.63 0.43 1.5 0.17 0.30 90 0.032 10
Year 4 Stage 2a excavation (incl. work at stockpile areas & reservoir disposal) 106 3.1 2.1 1.5 0.17 1.5 158 0.16 17
Year 4 Stage 2b Fill (incl. work at stockpile areas & reservoir disposal) 167 3.1 2.1 1.5 0.17 1.5 249 0.16 27
Year 5 Hauling filter and drain material to the site and stockpiling in Staging Area 1E 274 0.63 0.43 1.5 0.17 0.30 82 0.032 8.8
Year 5 Stage 3a Fill (incl. work at stockpile areas & reservoir disposal) 169 3.1 2.1 1.5 0.17 1.5 252 0.16 27
Year 5 Preparation, excavation, blasting, and hauling of material 300 0.63 0.43 1.5 0.17 0.30 89 0.032 10
Year 5 Strip sediment, excavate test trenches 47 0.63 0.43 1.5 0.17 0.30 14 0.032 1.5
Year 6 Hauling filter and drain material to the site and stockpiling in Staging Area 1E 274 0.63 0.43 1.5 0.17 0.30 82 0.032 8.8
Year 6 Stage 3b Fill (incl. work at stockpile areas & reservoir disposal) 168 3.1 2.1 1.5 0.17 1.5 251 0.16 27
Year 6 Excavation, blasting, and hauling of material 116 0.63 0.43 1.5 0.17 0.30 35 0.032 3.7
Year 6 Excavation, hauling & moisture conditioning 116 0.63 0.43 1.5 0.17 0.30 35 0.032 3.7
Year 7 Restoring parking areas and construction  of permanent access roads 247 1.3 0.86 1.5 0.17 0.60 147 0.064 16
Year 7 Allowance - scope to be determined 247 0.63 0.43 1.5 0.17 0.30 74 0.032 8.0

Notes:
1.

2.

AS = AS, acres graded per day (varies by sub-activity)
12 = Wb, blade width of grading equipment (CalEEMod® default)

3.

7.1 = S, mean vehicle speed (mph) (AP-42 default)
0.6 = FPM10, PM10 scaling factor (AP-42 default)

4.

7.1 = S, mean vehicle speed (mph) (AP-42 default)
0.031 = FPM2.5, PM2.5 scaling factor (AP-42 default)

5.

Abbreviations:
CalEEMod® - California Emissions Estimator Model VMT - vehicle miles traveled
EF - emission factor PM - particulate matter
yr - year lb - pounds

References:
CalEEMod® User's Guide: 
Available online at: https://www.caleemod.com/user-guide

PM10Construction Activity

Fugitive PM2.5 emissions from grading will be controlled by watering the construction site two times per day, which is estimated to reduce emissions by 55% per CalEEMod® recommendation.

PM2.5

Emission factor calculated following guidance in the CalEEMod®  User's Guide which is based on AP-42, Section 11.9 for grading equipment. The equation is:       EF PM2.5 = 0.04 x (S)2.5 x FPM2.5, where:

Maximum graded area is based on the number of crawler tractors, graders, rubber tired dozers, and scrapers used for each construction activity, as outlined in CalEEMod® User's Guide.
VMT per day calculated following guidance in the CalEEMod® User's Guide, which is based on AP-42, Section 11.9 for grading equipment. The equation is:       VMT = A S/Wb x (43,560 sqft/acre)/(5,280 ft/mile), where:

Emission factor calculated following guidance in the CalEEMod®  User's Guide, which is based on AP-42, Section 11.9 for grading equipment. The equation is:        EF PM10 = 0.051 x (S)2.0 x FPM10, where:

Table 5-c
Fugitive Dust Emissions from Grading Activity 

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Construction Year
Total Work 

Days
Maximum Area 

Disturbed1 VMT2 Uncontrolled PM10 

Emission Factor3
Uncontrolled PM2.5 

Emission Factor4
Emissions5



PM 10 PM 2.5

# trips ton ton/yr ton/yr

Year 1 4,500 90,000 1.81E-03 2.7E-04
Year 2 (Sta ge 1a ) 3,500 70,000 1.41E-03 2.1E-04
Year 3 (Sta ge 1b ) 7,500 150,000 3.01E-03 4.6E-04
Year 4 (Sta ge 2a ) 7,850 157,000 3.15E-03 4.8E-04
Year 4 (Sta ge 2b ) 7,850 157,000 3.15E-03 4.8E-04
Year 5 (Sta ge 3a ) 13 ,000 260,000 5.22E-03 7.9E-04
Year 6 (Sta ge 3b ) 16 ,900 338,000 6.79E-03 1.0E-03

Year 7 6 ,500 130 ,000 2.61E-03 4.0E-04

Notes:
1.

0.35 = k PM10, PM10  particle size multiplier 

0.053 = k PM2.5 , PM2.5 particle size multiplier 

2.2 = mean wind s peed (U) , meters per second
4.9 = mean wind s peed (U) , miles per hou r
12 = material moisture content (M) , %

2.

Abbreviations:
CalEEMod ®  - California Emissions Estimator Model VMT - vehicle miles traveled

lb - pounds PM - particulate matter
yr - year

References:
CalEEMod® User's Guide: 
Available online at: �K�W�W�S�V�������Z�Z�Z���F�D�O�H�H�P�R�G���F�R�P���X�V�H�U���J�X�L�G�H

Fugitive PM 2.5  emissions from truck loading will be controlled by watering the construction site two times per day, which is estimated to 

reduce emissions by 55% per CalEEMod® recommendation.

Emission factor calculated following guidance in the CalEEMod ®  User's Guide�� which is based on AP-42, Section 13.2.4 for aggregate 
handling. The equation is:

     EF = k x (0.0032) x (U/5) 1.3  / (M/2) 1.4  , where the following default values are used:

lb/ton material

8.93E-05 1.35E-05

Table 5 -d
Fugitive Dust Emissions from Truck Loading Activity  

Anderson Dam Seismic Retrofit 
Santa Clara County, CA

Construction Subphase

Material 
Loaded 

Uncontrolled 

Emission Factor 1 Annual Emissions 2

Haul Trips

PM 2.5PM 10



hr/day lb/hr lb/hr ton/yr ton/yr

Year 1 Construction of the Haul Roads and Preparation of Stockpile Areas 9.0 0.18 0.10

Year 2 (Stage 1a) Stage 1a excavation (incl. work at stockpile areas & reservoir disposal) 80.0 2.3 1.3

Year 2 (Stage 1a) Demolish accl bld, inst., dam crest paving, exst intake&outlet struct 5.0 0.087 0.048

Year 3 (Stage 1b) Stage 1b excavation (incl. work at stockpile areas & reservoir disposal) 80.0 2.6 1.5

Year 4 Hauling filter and drain material to the site and stockpiling in Staging Area 1E 5.0 0.25 0.14

Year 4 Stage 2a excavation (incl. work at stockpile areas & reservoir disposal) 80.0 1.4 0.79

Year 4 Stage 2b Fill (incl. work at stockpile areas & reservoir disposal) 80.0 2.3 1.2

Year 5 (Stage 3a) Hauling filter and drain material to the site and stockpiling in Staging Area 1E 5.0 0.23 0.13

Year 5 (Stage 3a) Stage 3a Fill (incl. work at stockpile areas & reservoir disposal) 70.0 2.0 1.1

Year 5 (Stage 3a) Preparation, excavation, blasting, and hauling of material 2.0 0.10 0.056

Year 5 (Stage 3a) Strip sediment, excavate test trenches 10.0 0.080 0.044

Year 6 (Stage 3b) Hauling filter and drain material to the site and stockpiling in Staging Area 1E 5.0 0.23 0.13

Year 6 (Stage 3b) Stage 3b Fill (incl. work at stockpile areas & reservoir disposal) 80.0 2.3 1.3

Year 6 (Stage 3b) Excavation, blasting, and hauling of material 2.0 0.039 0.022

Year 6 (Stage 3b) Excavation, hauling & moisture conditioning 10.0 0.20 0.11

Year 7 Restoring parking areas and construction  of permanent access roads 7.0 0.29 0.16

Year 7 Allowance - scope to be determined 5.0 0.21 0.11

Notes:
1.

2.

1.0 = C PM15, arbitrary coefficient

6.9 = s, material silt content (%)

7.9 = M, material moisture content (%)

3.

5.7 = C TSP, arbitrary coefficient

6.9 = s, material silt content (%)

7.9 = M, material moisture content (%)

0.105 = F PM2.5 , PM2.5  scaling factor
4.

Abbreviations:

CalEEMod ®  - California Emissions Estimator Model PM10 - particulate matter less than 10 microns in aerodynamic diameter

EF - emission factor PM2.5  - particulate matter less than 2.5 microns in aerodynamic diameter

lbs - pounds VMT - vehicle miles traveled

References:

CalEEMod® User's Guide: 
Available online at: �K�W�W�S�V�������Z�Z�Z���F�D�O�H�H�P�R�G���F�R�P���X�V�H�U���J�X�L�G�H

Construction Year

Construction schedule is based on Project-specific estimate. Includes pl anned hours for all tracked dozers to be used during the gi ven phase.

Emission factors were calculated following guidance in the CalEEMod ®  User's Guide, which is based on AP-42, Section 11.9 for bulldozing equipment. The equation is:

     EF PM10 = C PM15 x s 1.5  / M 1.4  x F PM10, where the following default values are used:

PM 10 PM 2.5

Uncontrolled PM 2.5 

Emission Factor 3

Uncontrolled PM 10 

Emission Factor 2

Equipment 

Work Hours 1 Annual Emissions 4

0.75

Construction Subphase

0.75�� = F PM10, PM10  scaling factor

Emi ssion factor calculated f ollowing guidance in the CalEEMod ®  User's Guide, which is based on AP-42, Section 11.9 for bulldozing equipment. The equation is:

     EF PM2.5  = C TSP x s 1.2  / M 1.3  x F PM2.5 , where the following default values are used:

Fugitive PM 2.5  emissions from bulldozing will be controlled by watering the construction site two times per day, which is estimated to reduce  emissions by 55% per CalEEMod® recommendation.

Table 5-e
Fugi tive Dust Emissio ns from Bulldozing Activity 

Anderson Dam Seismic Retrofit 
Santa Clara County,  CA

0.41



PM 10 PM 2.5

acres lb/day lb/day

Stockpile H 14.37 90% 2.4 0.37
Stock pile I 2.19 90% 0.37 0.056
Stockpile J 6.58 90% 1.1 0.17
Stockpile K (North) 11.68 90% 2.0 0.30
Stockpile K (South) 16.73 90% 2.8 0.43
Stockpile B 8.09 90% 1.4 0.21
Stockpile C 9.29 90% 1.6 0.24
Stockpile D 25.32 90% 4.3 0.65
Stockpile E 4.10 90% 0.70 0.10
Stockpile L 23.06 90% 3.9 0.59

Notes:
1.

2.

3.

Abbreviations:

ARB - Air Resources Board BAAQMD - Bay Area Air Quality Management District

lb - pounds PM - particulate matter

SCAQMD - South Coast Air Quality Management District yr - year

References:

SCAQMD. 2007. Table XI-D Miti gation Measure Examples: 
Dust From Paved Roads. Av ailable online at: http://www.aq md.gov/home/rules-c ompliance/ceqa/air -quality-analysis-
handbook/mitigation-measures-and-co ntrol-efficienci es/fugitive-dust

BAAQMD Permit Handbook:
https://www.baaqmd.gov/permits/per mitting-manuals/permit-handbook

Table 5- f
Fugitive Wind-Blown Dust from Stockpile Areas 

Anderson Dam Seismic Retrofit 
Santa Clara County, CA

A 90% reduction in the PM emission factor was taken for wate ring of storage piles are at a rate of 1.4 gallons/hour-yard 2, based on 
SCAQMD's Fugitive Dust Table XI-D.

An emission factor of 1.7 lb/acre/day for stockpile erosion was taken from the BAAQMD Permit Handbook, per AP-42 Section 8.19. 
The PM 2.5  emissions factor was scaled from the PM 10 value based on the ARB's guidance. 

The maximum daily erodible area for each stockpile was conservatively taken to be the full area of the stockpile.

Source Name

Maximum Daily 
Wind Erodible 

Area 1
Control 

Efficiency 3

Emissions 2



PM 10 PM 2.5

Site Mobilization Year 1 5,209 782

Stage 1 Dam Excavation Year 2 (Stage 1a) 4,030 605

Stage 1 Dam Excavation Year 3 (Stage 1b) 4,151 623

Stage 2 Excavation and Fill Year 4 (Stage 2a) 1,907 286

Stage 2 Excavation and Fill Year 4 (Stage 2b) 2,302 345

Stage 3 Dam Fill Year 5 (Stage 3a) 4,085 613

Stage 3 Dam Fill Year 6 (Stage 3b) 2,243 337

Site Restoration Year 7 0 0

Notes:
1.

2.

3.

Abbreviations:

PM - particulate matter lb - pounds

SCAQMD - South Coast Air Quality Management District yr - year

References:

BAAQMD Permit Handbook:
https://www.baaqmd.gov/p ermits/permitting-manuals/permit-handbook

SCAQMD. 2007. Table XI-D Mitigation Measure Examples: 
Dust From Paved Roads. Available on line at: http://www.aqmd.gov/home/rules-
compliance/ceqa/air-quality-analysis-handbook/mitigation-measures-and-control-
efficiencies/fugitive-dust

The a nnual e missions from wi nd-blown dust we re d etermined b y sum ming o ver 
emissions for all st ockpiles that are active for a given year.

An emission fact or o f 1 .7 l b/acre/day for stockpile e rosion was taken from t he BAAQ MD 
Permit Handbook, per AP-42 Section 8. 19. T he PM 2.5  emissions factor was scaled from 
the PM 10  value based on the ARB's guidance. 

A 90% reduction in the PM emission factor was taken for watering of storage  pi les at a 

rate of 1.4 gallons/hour-yard 2, based on SCAQMD's Fugitive Dust Table XI-D.

ARB - Air Resources Board

BAAQMD - Bay Area Air Quality Management District

Emissions (lb/yr) 1,2,3

SubphasePhase

Table 5 -g

Fugitive Dust Emissions from Wind-Blown Dust 
Anderson Dam Seismic Retrofit 

Santa Clara County, CA



PM 10 PM 2.5 PM 10 PM 2.5

days cy ton ton/yr ton/yr

Year 2 (Stage 1a)
Demolish accl bld, inst., dam crest paving, exst 
intake&outlet struct

103 1,500 1,896 0.0091 0.0014

Year 3 (Stage 1b) Demolish existing spillway 247 12,500 15,802 0.076 0.012

Year 3 (Stage 1b)
Stage 1b excavation (incl. work at stockpile 
areas & reservoir disposal)

195 400 506 0.0024 3.7E-04

Year 6 (Stage 3b)
Construct pipe supports, lining at Diversion 
Tunnel/LLOT intersection

60 400 506 0.0024 3.7E-04

Year 6 (Stage 3b) Demolish diversion intake structure 32 550 695 0.0033 5.1E-04

Year 7
Restoring parking areas and construction  of 
permanent access roads

247 665 841 0.0049 6.1E-04

Notes:
1.

2.

0.053 = k PM2.5  Particle size multiplier (dimensionless)
4.92 = U, mean wind s peed (m ph)

3.

0.35 = k PM10 Particle size multiplier (dimensionless)

0.053 = k PM2.5  Particle size multiplier (dimensionless)

0.058 = EF L-TSP, lb/ton
4.

Abbreviations:
CalEEMod ®  - California Emissions Estimator Model PM - particulate matter
cy - cubic yards yr - years
EF - emission facto r lb - pounds

References:

Conversion of building waste to tons assumes an average soil density of 1.5 grams per cubic centimeter, per the CalEEMod® User' s Guide, Truck Loading.

Emission factor calculated following gu idance in the CalEEMod
®

 User's Guide, Mechanical or Expl osive Dismemberment, which is based o�Q AP 42 Section 13.2.4.3 for batch drop ope rations. The equ ation is:

2��= M, material moisture content (%)

Emission factor calculated following gu idance in the CalEEMod ®  User's Guide�� Debris Loading, which is based o�Q AP 42 Section 13.2. The equ ation is:

Fugitive PM 2.5  emissions from demolition will be controlled by watering the construction site two times per day, which is estimated to reduce  emissions by 55% per CalEEMod® recommendation.

CalEEMod® User's Guide: 
Available online at: �K�W�W�S�V�������Z�Z�Z���F�D�O�H�H�P�R�G���F�R�P���X�V�H�U���J�X�L�G�H

PM 2.5

Emission Factor - Mechanical or 

Explosive Dismemberment 2

Emission Factor - 

Debris Loading 3

PM 10

lb/ton lb/ton

0.0011 1.7E-04 0.020 0.0031

Total

Waste 1

Table 5-h
Fugi tive Dust Emissions from Demolition Waste  

Anderson Dam Seismic Retrofit 
Santa Clara County, CA

Construction Activity 
Phase

Number of 
Days

Annual Emissions 4

Construction Activity



Asphalt-

Paved Area 1

Asphalt Paving 
ROG Off-Gassing 

Emission Factor 2

ROG Off-Gassin g  
Emissions

acre lb/acre lb/subphase

Year 7
Restoring Parking Areas and Construction of 
Permanent Access Roads

Boat Ramp Parking Area - 5.9 2.6 16

Year 7
Restoring Parking Areas and Construction of 
Permanent Access Roads

Dam Toe Parking Area - 0.27 2.6 0.70

Year 7
Restoring Parking Areas and Construction of 
Permanent Access Roads

Staging Area 3 - 0.83 2.6 2.2

Year 7
Restoring Parking Areas and Construction of 
Permanent Access Roads

Year 7 Access Roads 7,970 24 2.6 62

80

Notes:
1.

2.

Abbreviations:

lb - pound

ROG - reactive organic gas

VOC - volatile organic compound

References:

CalEEMod® User's Guide: 
Available online at: �K�W�W�S�V�������Z�Z�Z���F�D�O�H�H�P�R�G���F�R�P���X�V�H�U���J�X�L�G�H

Land Use
Construction 

Year

Total Year 7

Table 6
Construction Asphalt Paving Off-Gassing Emissions  

Anderson Dam Seismic Retrofit 
Santa Clara County, CA

Asphalt-paved parking area w as pr ovided by Valley Water. For pa ved roads, r oadway distance w as pr ovided by Valley Water, a nd pa ved roadway width w as a ssumed to 
be 12 meters.

An VOC off-gassing emission factor of 2.62 lb/acre is taken from CalEEMod® User's Guide. VOC is assumed to be equivalent to ROG.

Construction Subphase
Roadway 

Length (m)



Total Worker 

Trips 2

Total Vendor 

Trips 2 Total Haul Trips �� Total Shuttle 
Trips ��

(trips/day) (trips/day) (trips) (trips)

Year 1 Site Mobilization 2024 272 75 6 4,500 15

Year 2 (Stage 1a) Stage 1a 2025 325 145 6 3,500 25

Year 3 (Stage 1b) Stage 1b 2026 325 155 6 7,500 25

Year 4 (Stage 2a) Stage 2a 2027 178 135 6 7,850 25

Year 4 (Stage 2b) Stage 2b 2027 175 190 6 7,850 25

Year 5 (Stage 3a) Stage 3a 2028 325 170 6 13,000 30

Year 6 (Stage 3b) Stage 3b 2029 325 165 6 16,900 30

Year 7 Site Restoration 2030 294 55 6 6,500 10

Notes:
1.

2.

3.

Abbreviations:

CalEEMod ®  - CALifornia Emissions Estimator MODel MHDT - medium-heavy duty trucks

HHDT - heavy-heavy duty trucks VMT - vehicle miles traveled

LD_Mix - light duty mix

References:
CalEEMod® User's Guide: 
Available online at: �K�W�W�S�V�������Z�Z�Z���F�D�O�H�H�P�R�G���F�R�P���X�V�H�U���J�X�L�G�H

Construction trip rates were provided by Valley Water for each subphase.

Shuttle trips are provided by Valley Water from designated parking areas to the construction site. Total round-trip rates for s huttles were provided by Valley Water for each subphase.

CalEEMod ®  default fleet mixes were used for Worker (LD_Mix ) , Vendor (MHDT/HHDT ) , and Haulin g (HHDT)  tri ps. LD_Mix was assumed to be 100% gasoline vehicles and MHDT/HHDT and HHDT were 
assumed to be 100% diesel vehicles.

Construction Roundtrips 1

Table 7-a

Onroad Construction Trips

Anderson Dam Seismic Retrofit 

 Santa Clara County, CA

Number of Work 
Days

Construction Subphase Construction Subphase Lookup Year



(trips)

Dam to SA-L (Zone 1/4) 500

Dam to SA-1/SA-E (Zone 2/3) 100

SA-C to SA-K(N) (Zone 5a) 400

Dam to SA-L (Zone 1/4) 6,500

Dam to SA-C (Zone 1/4) 11,200

Dam to SA-1/SA-E (Zone 2/3) 4,300

Dam to SA-K(S) (Zone 2/3) 9,200

Dam to RDA (waste) 3,700

SA-C to SA-K(N) (Zone 5a) 12,900

SA-C to SA-L (Zone 5) 3,300

SA-B to RDA (waste) 7,200

Dam to SA-H (Zone 1/4) 17,700

Dam to SA-L (Zone 1/4) 4,100

Dam to SA-C (Zone 1/4) 3,500

Dam to SA-K(N) (LFF) 1,900

Dam to SA-K(S) (Zone 2/3) 5,400

Dam to RDA (waste) 12,000

Year 3 (Stage 1b Fill) From SA-C to u/s dam (shell/soil) 3,500

Dam to SA-C (Zone 1/4) 9,200

Dam to SA-D (Zone 2/3) 14,200

Dam to RDA (waste) 1,500

Dam to SA-K(N) (LFF) 3,400

Dam to SA-K(S) (Zone 2/3) 100

SA-C to Dam (Zone 5) 9,700

SA-H to Dam (Zone 5) 3,800

SA-D to Dam (Zone 7) 13,800

SA-K(N) to Dam (Zone 5a) 3,200

SA-1 to Dam (Zone 8/9) 4,000

Site MobilizationSite Mobilization

Year 2 (Stage 1a)

Year 3 (Stage 1b)

Year 4 (Stage 2a)

Year 4 (Stage 2b)

Dam Excavation

Excavation and Fill

Phase Construction Subphase Road

Table 7-b

Offroad Constr uction Trips

Anderso n Dam Seismic Retrofit 

 Santa Clara County, CA

Total Hauling Trips ��



(trips)

Phase Construction Subphase Road

Table 7-b

Offroad Constr uction Trips

Anderso n Dam Seismic Retrofit 

 Santa Clara County, CA

Total Hauling Trips ��

SA-H to Dam (Zone 5) 14,200

SA-L to Dam (Zone 5) 13,800

SA-K(N) to Dam (Zone 5) 5,700

SA-B to Dam (Zone 5) 9,400

SA-K(S) to Dam (Zone 7) 4,600

SA-K(N) to Dam (Zone 5a) 4,500

SA-1 to Dam (Zone 8/9) 2,600

BHBA to PGBP Access 3,800

BHBA to RDA 12,700

BHBA to Dam (Zone 5) 26,500

SA-K(S) to Dam (Zone 7) 9,700

SA-E to Dam (Zone 7) 4,200

PGBP to Dam (Zone 7) 4,800

SA-K(N) to Dam (Zone 5a) 5,500

SA-1 to Dam (Zone 8/9) 4,000

Notes:
1. Construction trip rates were provided by Valley Water for each subphase.

Dam Fill

Year 5 (Stage 3a)

Year 6 (Stage 3b)



Trip Type One-Way Trip Length (mi)

Worker 1 10.8

Vendor 2 6.6

Haul 3 20.0

Notes:
1.

2.

3.

Abbreviations:

CalEEMod ®  - California Emissions Estimator Model

mi - mile

References:

CalEEMod® User's Guide, Appendix A: 
Available online at: http://www.aqmd.gov/docs/default-source/caleemod/user-guide-
2021/appendix-a2020-4-0.pdf?sfvrsn=6

CalEEMod® User's Guide, Appendix D: 
Available online at: http://www.aqmd.gov/docs/default-source/caleemod/user-guide-
2021/appendix-d2020-4-0-full-merge.pdf?sfvrsn=12

Consistent with CalEEMod® methodology, haul trip length is based on the default 
length of 20 miles as reported in the CalEEMod® user guide, Appendix A.

Table 7 -c

Construction Trip Lengths

Anderson Dam Seismic Retrofit 

 Santa Clara County, CA

Consistent with CalEEMod® methodology, worker trip length is based on the default 
Home-to-Work trip length for Santa Clara County as reported in the CalEEMod® user 
guide, Appendix D.

Consistent with CalEEMod® methodology, vendor trip length is based on the default 
Commercial-to-Nonwork trip length for Santa Clara County as reported in the 
CalEEMod® user guide, Appendix D.



N2O CO 2e

Miscellaneous Activities 2024 2,520 6.0 6.0 19 117 1.0 8.4 3.0 48 4.3E-04 5.4E-04 48

Construction of the Haul Roads and 
Preparation of Stockpile Areas

2024 2,800 8.0 6.6 21 130 1.2 9.4 3.3 53 4.7E-04 6.0E-04 53

Dredging at Dam Toe 2024 2,100 3.0 5.0 16 98 0.86 7.0 2.5 40 3.5E-04 4.5E-04 40

Upstream Shaft excavation 2024 2,240 6.0 5.3 17 104 0.92 7.5 2.6 42 3.8E-04 4.8E-04 42

Excavate upstream portal 2024 560 4.0 1.3 4.2 26 0.23 1.9 0.66 11 9.5E-05 1.2E-04 11

Tunnel excavation 2024 1,680 5.0 4.0 13 78 0.69 5.6 2.0 32 2.8E-04 3.6E-04 32

Tunnel lining 2024 840 9.0 2.0 6.3 39 0.35 2.8 1.0 16 1.4E-04 1.8E-04 16

Miscellaneous Activities 2025 3,360 6.0 7.2 23 150 1.4 11 4.0 63 5.1E-04 6.6E-04 63

Construct cofferdam 2025 560 6.0 1.2 3.8 25 0.23 1.9 0.66 10 8.5E-05 1.1E-04 10

Construct b yp ass pum p system and diversion 
extension pipe 

2025 700 4.0 1.5 4.7 31 0.28 2.3 0.83 13 1.1E-04 1.4E-04 13

Conveying bypass flows to the Stage 1 
Diversion Systems

2025 0 0 0 0 0 0 0 0 0 0 0 0

Excavate downstream portal 2025 1,120 4.0 2.4 7.5 50 0.45 3.7 1.3 21 1.7E-04 2.2E-04 21

Installation and operating the Water 
Treatment System

2025 3,360 2.0 7.2 23 150 1.4 11 4.0 63 5.1E-04 6.6E-04 63

Stage 1a excavation (incl. work at stockpile 
areas & reservoir disposal)

2025 11,760 12 25 79 525 4.8 39 14 219 0.0018 0.0023 220

Tunnel excavation 2025 1,120 5.0 2.4 7.5 50 0.45 3.7 1.3 21 1.7E-04 2.2E-04 21

Tunnel lining 2025 1,260 9.0 2.8 8.5 56 0.51 4.2 1.5 23 1.9E-04 2.5E-04 24

Construction of intake structure following 
LLOT lining

2025 560 6.0 1.2 3.8 25 0.23 1.9 0.66 10 8.5E-05 1.1E-04 10

Demolish accl bld, inst., dam crest paving, 
exst intake&outlet struct

2025 980 6.0 2.1 6.6 44 0.40 3.3 1.2 18 1.5E-04 1.9E-04 18

Miscellaneous Activities 2026 3,360 6.0 6.4 20 141 1.3 11 4.0 62 4.4E-04 6.0E-04 62

Stage 1b excavation (incl. work at stockpile 
areas & reservoir disposal)

2026 11,760 11 22 71 494 4.7 39 14 216 0.0015 0.0021 217

Construction of the tie-back wall at Cochrane 
Road

2026 700 5.0 1.3 4.2 29 0.28 2.3 0.82 13 9.2E-05 1.2E-04 13

Demolish existing spillway 2026 2,520 6.0 4.8 15 106 1.0 8.4 3.0 46 3.3E-04 4.5E-04 46

Excavation and foundation preparation 2026 840 6.0 1.6 5.0 35 0.34 2.8 1.0 15 1.1E-04 1.5E-04 15

HLOW and Access Adit portal excavation 2026 1,680 4.0 3.2 10 71 0.67 5.6 2.0 31 2.2E-04 3.0E-04 31

HLOW Tunnel and Access Adit Tunnel 
excavation

2026 3,360 6.0 6.4 20 141 1.3 11 4.0 62 4.4E-04 6.0E-04 62

HLOW Tunnel and Access Adit lining 2026 4,200 9.0 8.0 25 176 1.7 14 4.9 77 5.5E-04 7.5E-04 77

Construction of intake structure, concrete 
encasement

2026 1,680 9.0 3.2 10 71 0.67 5.6 2.0 31 2.2E-04 3.0E-04 31

Gate Shaft excavation 2026 1,120 6.0 2.1 6.7 47 0.45 3.7 1.3 21 1.5E-04 2.0E-04 21

Gate Shaft lining 2026 700 6.0 1.4 4.2 29 0.28 2.3 0.82 13 9.2E-05 1.2E-04 13

Installation and operating the Water 
Treatment System

2026 3,360 1.0 6.3 20 141 1.3 11 4.0 62 4.4E-04 6.0E-04 62

Miscellaneous Activities 2027 3,360 6.0 5.8 18 136 1.3 11 3.9 61 3.9E-04 5.5E-04 61

Hauling filter and drain material to the site 
and stockpiling in Staging Area 1E 

2027 1,400 1.0 2.4 7.5 57 0.55 4.7 1.6 25 1.6E-04 2.3E-04 25

Stage 2a excavation (incl. work at stockpile 
areas & reservoir disposal)

2027 8,820 16 15 47 358 3.5 29 10 160 0.0010 0.0014 160

Stage 2b Fill (incl. work at stockpile areas & 
reservoir disposal)

2027 15,400 22 26 83 625 6.1 51 18 279 0.0018 0.0025 280

Excavation and foundation preparation 2027 3,360 6.0 5.8 18 136 1.3 11 3.9 61 3.9E-04 5.5E-04 61

Construction of spillway structure 2027 6,300 14 11 34 256 2.5 21 7.4 114 7.4E-04 0.0010 115

Pipe, mechanical and electrical installation  2027 2,240 8.0 3.9 12 91 0.88 7.5 2.6 41 2.6E-04 3.7E-04 41

Installation and operating the Water 
Treatment System

2027 3,360 1.0 5.7 18 136 1.3 11 3.9 61 3.9E-04 5.5E-04 61

Miscellaneous Activities 2028 3,360 6.0 5.3 16 132 1.3 11 3.9 60 3.5E-04 5.0E-04 60

Hauling filter and drain material to the site 
and stockpiling in Staging Area 1E 

2028 1,400 1.0 2.2 6.8 55 0.55 4.7 1.6 25 1.5E-04 2.1E-04 25

Stage 3a Fill (incl. work at stockpile areas & 
reservoir disposal)

2028 20,160 24 31 97 791 7.9 67 24 362 0.0021 0.0030 363

Preparation, excavation, blastin g, and haulin g 
of material

2028 3,080 6.0 4.8 15 121 1.2 10 3.6 55 3.2E-04 4.6E-04 55

Strip sediment, excavate test trenches 2028 210 1.0 0.33 1.0 8.2 0.082 0.70 0.25 3.8 2.2E-05 3.1E-05 3.8

Construction of spillway structure 2028 3,500 14 5.5 17 137 1.4 12 4.1 63 3.7E-04 5.2E-04 63

Excavate sloping intake structure (upper half) 2028 420 4.0 0.68 2.5 17 0.16 1.4 0.49 7.5 4.4E-05 6.3E-05 7.6

Construction of sloping intake structure 
(upper half)

2028 2,800 9.0 4.4 16 110 1.1 9.3 3.3 50 2.9E-04 4.2E-04 50

Construction of CIP tunnel and outlet 
structure

2028 4,200 14 6.6 24 165 1.6 14 4.9 75 4.4E-04 6.3E-04 76

Excavate downstream portal trench and 
outlet structure foundation

2028 840 4.0 1.3 4.9 33 0.33 2.8 1.0 15 8.9E-05 1.3E-04 15

Pipe, mechanical and electrical installation 2028 1,400 10 2.2 8.3 55 0.55 4.7 1.6 25 1.5E-04 2.1E-04 25

Connection of the Pipeline and Force Main to 
the LLOW outlet structure

2028 420 5.0 0.68 2.5 17 0.16 1.4 0.49 7.5 4.5E-05 6.3E-05 7.6

Installation and operating the Water 
Treatment System

2028 3,360 1.0 5.2 19 132 1.3 11 3.9 60 3.5E-04 5.0E-04 60

Miscellaneous Activities 2029 3,360 6.0 4.8 18 128 1.3 11 3.9 60 3.2E-04 4.6E-04 60

PM 10SOxCOROG NOx
Onsite Truck Emissions 2,3

(MT)

Year PM 2.5 CO2 CH4

(lbs)

Table 8
Construction  Gasoline Truck Emissions  

Anderson Dam Seismic Retrofit 
 Santa Clara Count y,  CA

Construction 
Phase

Construction Subphase
(vehicles/year)

Onsite Truck Use 1

(hours/year)
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Year 3

Year 4

Year 5

Year 1



N2O CO 2ePM 10SOxCOROG NOx
Onsite Truck Emissions 2,3

(MT)

Year PM 2.5 CO2 CH4

(lbs)

Table 8
Construction  Gasoline Truck Emissions  

Anderson Dam Seismic Retrofit 
 Santa Clara Count y,  CA

Construction 
Phase

Construction Subphase
(vehicles/year)

Onsite Truck Use 1

(hours/year)

Hauling filter and drain material to the site 
and stockpiling in Staging Area 1E 

2029 1,400 1.0 2.0 7.3 53 0.54 4.7 1.6 25 1.3E-04 1.9E-04 25

Construct bypass pump system 2029 280 4.0 0.42 1.6 11 0.11 0.93 0.33 5.0 2.7E-05 3.9E-05 5.0

Stage 3b Fill (incl. work at stockpile areas & 
reservoir disposal)

2029 13,440 14 19 71 512 5.2 45 16 239 0.0013 0.0019 240

Excavation, blasting, and hauling of material 2029 1,120 6.0 1.6 6.0 43 0.43 3.7 1.3 20 1.1E-04 1.5E-04 20

Excavation, hauling & moisture conditioning 2029 560 1.0 0.79 3.0 21 0.22 1.9 0.66 10 5.3E-05 7.7E-05 10

Excavate sloping intake structure (lower half) 2029 280 4.0 0.42 1.6 11 0.11 0.93 0.33 5.0 2.7E-05 3.9E-05 5.0

Construction of sloping intake structure 
(lower half)

2029 1,680 9.0 2.4 9.0 64 0.65 5.6 2.0 30 1.6E-04 2.3E-04 30

Pipe, mechanical and electrical installation  2029 1,120 8.0 1.6 6.1 43 0.43 3.7 1.3 20 1.1E-04 1.5E-04 20

Demolish diversion intake structure 2029 280 6.0 0.43 1.6 11 0.11 0.93 0.33 5.0 2.7E-05 3.9E-05 5.0

Construct pipe supports, lining at Diversion 
Tunnel/LLOT intersection

2029 840 9.0 1.2 4.6 32 0.33 2.8 1.0 15 8.0E-05 1.2E-04 15

Pipe, mechanical and electrical installation 2029 2,240 10 3.2 12 85 0.87 7.5 2.6 40 2.1E-04 3.1E-04 40

Excavation and foundation preparation 2029 840 5.0 1.2 4.5 32 0.33 2.8 1.0 15 8.0E-05 1.2E-04 15

Installation and operating the Water 
Treatment System

2029 3,360 1.0 4.7 18 128 1.3 11 3.9 60 3.2E-04 4.6E-04 60

Miscellaneous Activities 2030 2,520 6.0 3.3 12 94 1.0 8.4 3.0 44 2.2E-04 3.2E-04 45

Construction of concrete lined channel 2030 6,300 10 8.3 31 236 2.4 21 7.4 111 5.5E-04 8.1E-04 111

Restoring parking areas and construction  of 
permanent access roads

2030 5,040 10 6.6 25 189 1.9 17 5.9 89 4.4E-04 6.5E-04 89

Allowance - scope to be determined 2030 2,520 5.0 3.3 12 94 1.0 8.4 3.0 44 2.2E-04 3.2E-04 45

Notes:
1.

2.

3.

Abbreviations:

CH4 - methane N2O - nitrous oxide

CO2 -  carbon dioxide NOx - nitrogen oxides
CO2e - carbon dioxide equivalents PM10 - particulate matter less than 10 microns

lb - pound PM2.5  - particulate matter less than 2.5 microns
MT - metric tonne ROG - reactive or ganic gases

References:

California Air Resources Board. EMFAC2021. Available online at: htt ps://arb.ca. gov/emfac/emissions-inventor y

Global warmin g potentials used in the calculation of CO 2e are 1, 25, and 298 for CO 2, CH4, and N 2O, res pectivel y.

The number of gasoline vehicles and schedule were provided by Valley Water.

Work trucks are assumed to be similar to light-heavy duty trucks (LHDT2) as defined in EMFAC2021. Emission factors are from EMF AC2021 ("Emission Rates" mode) for LHDT2 gasoline vehicles (aggregated model year) in 
Santa Clara County. RUNEX emission factors are specific to vehicle speed of 15 mph. All other emission factor types are for agg regated speed. Emission factors were multiplied by the appropriate usage parameter based on 
the units. Emission factors in units of g/trip, g/mi, and g/vehicle/day, were multiplied by trips, miles, and total vehicles, r espectively, in order to obtain mass emissions.

Year 6

Year 7



1,3-
Butadiene

Acetaldehyde Acrolein Benzene Ethylbenzene Formaldehyde n-hexane Methanol
Methyl Ethyl 

Ketone
Naphthalene Propene Styrene Toluene Xylenes DPM PM 2.5

Year 1 Miscellaneous Activities 3.3E-02 1.7E-02 7.8E-03 1.5E-01 6.5E-02 9.5E-02 1.2E-01 7.2E-03 1.2E-03 3.0E-03 1.8E-01 7.2E-03 3.7E-01 3.0E-0 1 8.4E+00 3.0E+00

Year 1
Construction of the Haul Roads and Preparation of Stockpile 
Areas

3.7E-02 1.9E-02 8.7E-03 1.7E-01 7.3E-02 1.1E-01 1.3E-01 8.0E-03 1.3E-03 3.4E-03 2.1E-01 8.0E-03 4.2E-01 3.3E-01 9.4E+00 3.3E+00

Year 1 Dredging at Dam Toe 2.8E-02 1.4E-02 6.5E-03 1.3E-01 5.4E-02 7.9E-02 1.0E-01 6.0E-03 1.0E-03 2.5E-03 1.5E-01 6.0E-03 3.1E-01 2.5E-01 7.0E +00 2.5E+00

Year 1 Upstream Shaft excavation 3.0E-02 1.5E-02 7.0E-03 1.4E-01 5.8E-02 8.5E-02 1.1E-01 6.4E-03 1.1E-03 2.7E-03 1.6E-01 6.4E-03 3.3E-01 2.7E- 01 7.5E+00 2.6E+00

Year 1 Excavate upstream portal 7.4E-03 3.8E-03 1.7E-03 3.5E-02 1.5E-02 2.1E-02 2.7E-02 1.6E-03 2.7E-04 6.7E-04 4.1E-02 1.6E-03 8.4E-02 6.7E-0 2 1.9E+00 6.6E-01

Year 1 Tunnel excavation 2.2E-02 1.1E-02 5.2E-03 1.0E-01 4.4E-02 6.4E-02 8.1E-02 4.8E-03 8.1E-04 2.0E-03 1.2E-01 4.8E-03 2.5E-01 2.0E-01 5.6E+0 0 2.0E+00

Year 1 Tunnel lining 1.1E-02 5.7E-03 2.6E-03 5.2E-02 2.2E-02 3.2E-02 4.1E-02 2.4E-03 4.0E-04 1.0E-03 6.2E-02 2.4E-03 1.3E-01 1.0E-01 2.8E+00 9.9 E-01

Year 2 Miscellaneous Activities 3.9E-02 2.0E-02 9.3E-03 1.8E-01 7.8E-02 1.1E-01 1.5E-01 8.6E-03 1.4E-03 3.6E-03 2.2E-01 8.6E-03 4.5E-01 3.6E-0 1 1.1E+01 4.0E+00

Year 2 Construct cofferdam 6.6E-03 3.4E-03 1.6E-03 3.1E-02 1.3E-02 1.9E-02 2.5E-02 1.4E-03 2.4E-04 6.0E-04 3.7E-02 1.4E-03 7.5E-02 6.0E-02 1.9E +00 6.6E-01

Year 2 Construct bypass pump system and diversion extension pipe 8.2E-03 4.2E-03 1.9E-03 3.9E-02 1.6E-02 2.4E-02 3.1E-02 1.8E-03 3.0E-04 7.5E-04 4.6E-02 1.8E-03 9.4E-02 7.4E-02 2.3E+00 8.3E-01

Year 2 Excavate downstream portal 1.3E-02 6.7E-03 3.1E-03 6.2E-02 2.6E-02 3.8E-02 4.9E-02 2.9E-03 4.8E-04 1.2E-03 7.3E-02 2.9E-03 1.5E-01 1.2E -01 3.7E+00 1.3E+00

Year 2 Installation and operating the Water Treatment System 3.9E-02 2.0E-02 9.3E-03 1.8E-01 7.8E-02 1.1E-01 1.5E-01 8.6E-03 1.4E-03 3.6E- 03 2.2E-01 8.6E-03 4.5E-01 3.6E-01 1.1E+01 4.0E+00

Year 2
Stage 1a excavation (incl. work at stockpile areas & reservoir 
disposal)

1.4E-01 7.0E-02 3.3E-02 6.4E-01 2.7E-01 4.0E-01 5.1E-01 3.0E-02 5.0E-03 1.3E-02 7.7E-01 3.0E-02 1.6E+00 1.2E+00 3.9E+01 1.4E+01

Year 2 Tunnel excavation 1.3E-02 6.7E-03 3.1E-03 6.2E-02 2.6E-02 3.8E-02 4.9E-02 2.9E-03 4.8E-04 1.2E-03 7.3E-02 2.9E-03 1.5E-01 1.2E-01 3.7E+0 0 1.3E+00

Year 2 Tunnel lining 1.5E-02 7.5E-03 3.5E-03 6.9E-02 2.9E-02 4.3E-02 5.5E-02 3.2E-03 5.4E-04 1.3E-03 8.2E-02 3.2E-03 1.7E-01 1.3E-01 4.2E+00 1. 5E+00

Year 2 Construction of intake structure following LLOT lining 6.6E-03 3.4E-03 1.6E-03 3.1E-02 1.3E-02 1.9E-02 2.5E-02 1.4E-03 2.4E-04 6.0E -04 3.7E-02 1.4E-03 7.5E-02 6.0E-02 1.9E+00 6.6E-01

Year 2
Demolish accl bld, inst., dam crest paving, exst intake&outlet 
struct

1.2E-02 5.9E-03 2.7E-03 5.4E-02 2.3E-02 3.3E-02 4.3E-02 2.5E-03 4.2E-04 1.0E-03 6.4E-02 2.5E-03 1.3E-01 1.0E-01 3.3E+00 1.2E+00

Year 3 Miscellaneous Activities 3.3E-02 1.7E-02 7.8E-03 1.6E-01 6.6E-02 9.5E-02 1.3E-01 7.2E-03 1.2E-03 3.0E-03 1.8E-01 7.2E-03 3.8E-01 3.0E-0 1 1.1E+01 4.0E+00

Year 3
Stage 1b excavation (incl. work at stockpile areas & reservoir 
disposal)

1.2E-01 5.9E-02 2.7E-02 5.5E-01 2.3E-01 3.3E-01 4.4E-01 2.5E-02 4.2E-03 1.1E-02 6.5E-01 2.5E-02 1.3E+00 1.1E+00 3.9E+01 1.4E+01

Year 3 Construction of the tie-back wall at Cochrane Road 6.9E-03 3.5E-03 1.6E-03 3.3E-02 1.4E-02 2.0E-02 2.7E-02 1.5E-03 2.5E-04 6.3E-04 3 .9E-02 1.5E-03 8.0E-02 6.3E-02 2.3E+00 8.2E-01

Year 3 Demolish existing spillway 2.5E-02 1.3E-02 5.9E-03 1.2E-01 4.9E-02 7.1E-02 9.5E-02 5.4E-03 9.0E-04 2.3E-03 1.4E-01 5.4E-03 2.9E-01 2.3E-01 8.4E+00 3.0E+00

Year 3 Excavation and foundation preparation 8.3E-03 4.2E-03 2.0E-03 3.9E-02 1.7E-02 2.4E-02 3.2E-02 1.8E-03 3.0E-04 7.6E-04 4.6E-02 1.8E-0 3 9.6E-02 7.6E-02 2.8E+00 9.9E-01

Year 3 HLOW and Access Adit portal excavation 1.7E-02 8.4E-03 3.9E-03 7.8E-02 3.3E-02 4.8E-02 6.3E-02 3.6E-03 6.0E-04 1.5E-03 9.2E-02 3.6E-0 3 1.9E-01 1.5E-01 5.6E+00 2.0E+00

Year 3 HLOW Tunnel and Access Adit Tunnel excavation 3.3E-02 1.7E-02 7.8E-03 1.6E-01 6.6E-02 9.5E-02 1.3E-01 7.2E-03 1.2E-03 3.0E-03 1.8E-0 1 7.2E-03 3.8E-01 3.0E-01 1.1E+01 4.0E+00

Year 3 HLOW Tunnel and Access Adit lining 4.1E-02 2.1E-02 9.8E-03 2.0E-01 8.2E-02 1.2E-01 1.6E-01 9.0E-03 1.5E-03 3.8E-03 2.3E-01 9.0E-03 4.8 E-01 3.8E-01 1.4E+01 4.9E+00

Year 3 Construction of intake structure, concrete encasement 1.7E-02 8.5E-03 3.9E-03 7.8E-02 3.3E-02 4.8E-02 6.4E-02 3.6E-03 6.0E-04 1.5E- 03 9.2E-02 3.6E-03 1.9E-01 1.5E-01 5.6E+00 2.0E+00

Year 3 Gate Shaft excavation 1.1E-02 5.6E-03 2.6E-03 5.2E-02 2.2E-02 3.2E-02 4.3E-02 2.4E-03 4.0E-04 1.0E-03 6.2E-02 2.4E-03 1.3E-01 1.0E-01 3. 7E+00 1.3E+00

Year 3 Gate Shaft lining 6.9E-03 3.5E-03 1.6E-03 3.3E-02 1.4E-02 2.0E-02 2.7E-02 1.5E-03 2.5E-04 6.3E-04 3.9E-02 1.5E-03 8.0E-02 6.3E-02 2.3E+ 00 8.2E-01

Year 3 Installation and operating the Water Treatment System 3.3E-02 1.7E-02 7.8E-03 1.6E-01 6.6E-02 9.5E-02 1.3E-01 7.2E-03 1.2E-03 3.0E- 03 1.8E-01 7.2E-03 3.8E-01 3.0E-01 1.1E+01 4.0E+00

Year 4 Miscellaneous Activities 2.9E-02 1.5E-02 6.9E-03 1.4E-01 5.8E-02 8.4E-02 1.1E-01 6.4E-03 1.1E-03 2.7E-03 1.6E-01 6.4E-03 3.4E-01 2.7E-0 1 1.1E+01 3.9E+00

Year 4
Hauling filter and drain material to the site and stockpiling in 
Staging Area 1E 

1.2E-02 6.2E-03 2.9E-03 5.7E-02 2.4E-02 3.5E-02 4.7E-02 2.6E-03 4.4E-04 1.1E-03 6.8E-02 2.6E-03 1.4E-01 1.1E-01 4.7E+00 1.6E+00

Year 4
Stage 2a excavation (incl. work at stockpile areas & reservoir 
disposal)

7.7E-02 3.9E-02 1.8E-02 3.6E-01 1.5E-01 2.2E-01 3.0E-01 1.7E-02 2.8E-03 7.0E-03 4.3E-01 1.7E-02 8.9E-01 7.0E-01 2.9E+01 1.0E+01

Year 4 Stage 2b Fill (incl. work at stockpile areas & reservoir disposal) 1.3E-01 6.8E-02 3.2E-02 6.3E-01 2.7E-01 3.8E-01 5.2E-01 2.9E-0 2 4.9E-03 1.2E-02 7.4E-01 2.9E-02 1.5E+00 1.2E+00 5.1E+01 1.8E+01

Year 4 Excavation and foundation preparation 2.9E-02 1.5E-02 6.9E-03 1.4E-01 5.8E-02 8.4E-02 1.1E-01 6.4E-03 1.1E-03 2.7E-03 1.6E-01 6.4E-0 3 3.4E-01 2.7E-01 1.1E+01 3.9E+00

Year 4 Construction of spillway structure 5.5E-02 2.8E-02 1.3E-02 2.6E-01 1.1E-01 1.6E-01 2.1E-01 1.2E-02 2.0E-03 5.0E-03 3.0E-01 1.2E-02 6. 3E-01 5.0E-01 2.1E+01 7.4E+00

Year 4 Pipe, mechanical and electrical installation  1.9E-02 9.9E-03 4.6E-03 9.2E-02 3.9E-02 5.6E-02 7.6E-02 4.2E-03 7.1E-04 1.8E-03 1.1E- 01 4.2E-03 2.3E-01 1.8E-01 7.5E+00 2.6E+00

Year 4 Installation and operating the Water Treatment System 2.9E-02 1.5E-02 6.9E-03 1.4E-01 5.8E-02 8.4E-02 1.1E-01 6.4E-03 1.1E-03 2.6E- 03 1.6E-01 6.4E-03 3.4E-01 2.7E-01 1.1E+01 3.9E+00

Year 5 Miscellaneous Activities 2.6E-02 1.3E-02 6.0E-03 1.2E-01 5.1E-02 7.3E-02 1.0E-01 5.6E-03 9.3E-04 2.3E-03 1.4E-01 5.6E-03 3.0E-01 2.3E-0 1 1.1E+01 3.9E+00

Year 5
Hauling filter and drain material to the site and stockpiling in 
Staging Area 1E 

1.1E-02 5.4E-03 2.5E-03 5.0E-02 2.1E-02 3.1E-02 4.3E-02 2.3E-03 3.9E-04 9.7E-04 5.9E-02 2.3E-03 1.2E-01 9.7E-02 4.7E+00 1.6E+00

Year 5 Stage 3a Fill (incl. work at stockpile areas & reservoir disposal) 1.5E-01 7.8E-02 3.6E-02 7.3E-01 3.1E-01 4.4E-01 6.1E-01 3.3E-0 2 5.6E-03 1.4E-02 8.5E-01 3.3E-02 1.8E+00 1.4E+00 6.7E+01 2.4E+01

Year 5 Preparation, excavation, blasting, and hauling of material 2.3E-02 1.2E-02 5.5E-03 1.1E-01 4.7E-02 6.7E-02 9.4E-02 5.1E-03 8.5E-04 2.1E-03 1.3E-01 5.1E-03 2.7E-01 2.1E-01 1.0E+01 3.6E+00

Year 5 Strip sediment, excavate test trenches 1.6E-03 8.1E-04 3.8E-04 7.6E-03 3.2E-03 4.6E-03 6.5E-03 3.5E-04 5.8E-05 1.5E-04 8.9E-03 3.5E-0 4 1.9E-02 1.5E-02 7.0E-01 2.5E-01

Year 5 Construction of spillway structure 2.7E-02 1.4E-02 6.3E-03 1.3E-01 5.3E-02 7.7E-02 1.1E-01 5.8E-03 9.7E-04 2.4E-03 1.5E-01 5.8E-03 3. 1E-01 2.4E-01 1.2E+01 4.1E+00

Year 5 Excavate sloping intake structure (upper half) 3.2E-03 1.6E-03 7.6E-04 1.5E-02 6.4E-03 9.2E-03 1.3E-02 7.0E-04 1.2E-04 2.9E-04 1.8E-02 7.0E-04 3.8E-02 2.9E-02 1.4E+00 4.9E-01

Year 5 Construction of sloping intake structure (upper half) 2.1E-02 1.1E-02 5.0E-03 1.0E-01 4.3E-02 6.1E-02 8.6E-02 4.6E-03 7.7E-04 1.9E- 03 1.2E-01 4.6E-03 2.5E-01 1.9E-01 9.3E+00 3.3E+00

Year 5 Construction of CIP tunnel and outlet structure 3.2E-02 1.6E-02 7.6E-03 1.5E-01 6.4E-02 9.2E-02 1.3E-01 7.0E-03 1.2E-03 2.9E-03 1.8E -01 7.0E-03 3.7E-01 2.9E-01 1.4E+01 4.9E+00

Year 5
Excavate downstream portal trench and outlet structure 
foundation

6.4E-03 3.3E-03 1.5E-03 3.0E-02 1.3E-02 1.8E-02 2.6E-02 1.4E-03 2.3E-04 5.8E-04 3.6E-02 1.4E-03 7.5E-02 5.9E-02 2.8E+00 9.9E-01

Year 5 Pipe, mechanical and electrical installation 1.1E-02 5.4E-03 2.5E-03 5.1E-02 2.1E-02 3.1E-02 4.3E-02 2.3E-03 3.9E-04 9.7E-04 5.9E-02 2.3E-03 1.3E-01 9.8E-02 4.7E+00 1.6E+00

Year 5
Connection of the Pipeline and Force Main to the LLOW outlet 
structure

3.2E-03 1.6E-03 7.6E-04 1.5E-02 6.4E-03 9.2E-03 1.3E-02 7.0E-04 1.2E-04 2.9E-04 1.8E-02 7.0E-04 3.8E-02 3.0E-02 1.4E+00 4.9E-01

Year 5 Installation and operating the Water Treatment System 2.6E-02 1.3E-02 6.0E-03 1.2E-01 5.1E-02 7.3E-02 1.0E-01 5.6E-03 9.3E-04 2.3E- 03 1.4E-01 5.6E-03 3.0E-01 2.3E-01 1.1E+01 3.9E+00

Table 9
Construction Gasoline Truck TOG-Spe ciated Emissions  

Anderson Dam Seismic Retrofit 
Santa Clara County,  CA

Construction Activity
Emission (ton/yr) 1

Construction Year



1,3-
Butadiene

Acetaldehyde Acrolein Benzene Ethylbenzene Formaldehyde n-hexane Methanol
Methyl Ethyl 

Ketone
Naphthalene Propene Styrene Toluene Xylenes DPM PM 2.5

Table 9
Construction Gasoline Truck TOG-Spe ciated Emissions  

Anderson Dam Seismic Retrofit 
Santa Clara County,  CA

Construction Activity
Emission (ton/yr) 1

Construction Year

Year 6 Miscellaneous Activities 2.3E-02 1.1E-02 5.3E-03 1.1E-01 4.5E-02 6.5E-02 9.2E-02 4.9E-03 8.2E-04 2.0E-03 1.3E-01 4.9E-03 2.7E-01 2.1E-0 1 1.1E+01 3.9E+00

Year 6
Hauling filter and drain material to the site and stockpiling in 
Staging Area 1E 

9.4E-03 4.8E-03 2.2E-03 4.5E-02 1.9E-02 2.7E-02 3.8E-02 2.0E-03 3.4E-04 8.5E-04 5.2E-02 2.0E-03 1.1E-01 8.6E-02 4.7E+00 1.6E+00

Year 6 Construct bypass pump system 1.9E-03 9.7E-04 4.5E-04 9.1E-03 3.8E-03 5.5E-03 8.0E-03 4.1E-04 6.9E-05 1.7E-04 1.1E-02 4.1E-04 2.3E-02 1. 7E-02 9.3E-01 3.3E-01

Year 6 Stage 3b Fill (incl. work at stockpile areas & reservoir disposal) 9.0E-02 4.6E-02 2.1E-02 4.3E-01 1.8E-01 2.6E-01 3.7E-01 2.0E-0 2 3.3E-03 8.2E-03 5.0E-01 2.0E-02 1.1E+00 8.3E-01 4.5E+01 1.6E+01

Year 6 Excavation, blasting, and hauling of material 7.5E-03 3.8E-03 1.8E-03 3.6E-02 1.5E-02 2.2E-02 3.1E-02 1.6E-03 2.7E-04 6.8E-04 4.2E-0 2 1.6E-03 8.9E-02 6.9E-02 3.7E+00 1.3E+00

Year 6 Excavation, hauling & moisture conditioning 3.8E-03 1.9E-03 8.9E-04 1.8E-02 7.5E-03 1.1E-02 1.5E-02 8.2E-04 1.4E-04 3.4E-04 2.1E-02 8 .2E-04 4.4E-02 3.4E-02 1.9E+00 6.6E-01

Year 6 Excavate sloping intake structure (lower half) 1.9E-03 9.7E-04 4.5E-04 9.1E-03 3.8E-03 5.5E-03 8.0E-03 4.1E-04 6.9E-05 1.7E-04 1.1E-02 4.1E-04 2.3E-02 1.7E-02 9.3E-01 3.3E-01

Year 6 Construction of sloping intake structure (lower half) 1.1E-02 5.8E-03 2.7E-03 5.4E-02 2.3E-02 3.2E-02 4.7E-02 2.5E-03 4.1E-04 1.0E- 03 6.3E-02 2.5E-03 1.3E-01 1.0E-01 5.6E+00 2.0E+00

Year 6 Pipe, mechanical and electrical installation  7.5E-03 3.8E-03 1.8E-03 3.6E-02 1.5E-02 2.2E-02 3.1E-02 1.6E-03 2.7E-04 6.9E-04 4.2E- 02 1.6E-03 8.9E-02 6.9E-02 3.7E+00 1.3E+00

Year 6 Demolish diversion intake structure 1.9E-03 9.7E-04 4.5E-04 9.2E-03 3.9E-03 5.5E-03 8.2E-03 4.2E-04 6.9E-05 1.7E-04 1.1E-02 4.2E-04 2. 3E-02 1.8E-02 9.3E-01 3.3E-01

Year 6
Construct pipe supports, lining at Diversion Tunnel/LLOT 
intersection

5.7E-03 2.9E-03 1.3E-03 2.7E-02 1.1E-02 1.6E-02 2.4E-02 1.2E-03 2.1E-04 5.2E-04 3.2E-02 1.2E-03 6.7E-02 5.2E-02 2.8E+00 9.8E-01

Year 6 Pipe, mechanical and electrical installation 1.5E-02 7.7E-03 3.6E-03 7.2E-02 3.0E-02 4.3E-02 6.2E-02 3.3E-03 5.5E-04 1.4E-03 8.4E-0 2 3.3E-03 1.8E-01 1.4E-01 7.5E+00 2.6E+00

Year 6 Excavation and foundation preparation 5.7E-03 2.9E-03 1.3E-03 2.7E-02 1.1E-02 1.6E-02 2.3E-02 1.2E-03 2.1E-04 5.1E-04 3.1E-02 1.2E-0 3 6.7E-02 5.2E-02 2.8E+00 9.8E-01

Year 6 Installation and operating the Water Treatment System 2.2E-02 1.1E-02 5.3E-03 1.1E-01 4.5E-02 6.5E-02 9.2E-02 4.9E-03 8.2E-04 2.0E- 03 1.3E-01 4.9E-03 2.6E-01 2.1E-01 1.1E+01 3.9E+00

Year 7 Miscellaneous Activities 1.5E-02 7.8E-03 3.6E-03 7.3E-02 3.1E-02 4.4E-02 6.4E-02 3.3E-03 5.6E-04 1.4E-03 8.5E-02 3.3E-03 1.8E-01 1.4E-0 1 8.4E+00 3.0E+00

Year 7 Construction of concrete lined channel 3.8E-02 1.9E-02 9.0E-03 1.8E-01 7.7E-02 1.1E-01 1.6E-01 8.3E-03 1.4E-03 3.5E-03 2.1E-01 8.3E-0 3 4.5E-01 3.5E-01 2.1E+01 7.4E+00

Year 7
Restoring parking areas and construction  of permanent access 
roads

3.1E-02 1.6E-02 7.2E-03 1.5E-01 6.1E-02 8.8E-02 1.3E-01 6.7E-03 1.1E-03 2.8E-03 1.7E-01 6.7E-03 3.6E-01 2.8E-01 1.7E+01 5.9E+00

Year 7 Allowance - scope to be determined 1.5E-02 7.8E-03 3.6E-03 7.3E-02 3.1E-02 4.4E-02 6.4E-02 3.3E-03 5.6E-04 1.4E-03 8.5E-02 3.3E-03 1.8 E-01 1.4E-01 8.4E+00 3.0E+00

Notes:
1.

2.

Abbreviations:

DPM - diesel particulate matter PM - particulate matter

TOG - total organic gases yr - year

References:
BAAQMD Recommended Methods For Screening and Modeling Local Risks and Hazards:
Available Online at: https://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/BAAQMD%20Modeling%20Approach.ashx

TOG was speciated according to the profile provided by BAAQMD Recommended Methods For Screening and Modeling Local Risks and Ha zards.

All PM 10  is taken to be DPM for the purpose of health risk assessment.



Input Parameters 1

Equipment Type Fuel Type
Power Rating 

( HP )
Classification Engine Type 2 Model Year 2 HP Bin

Boat - 30' Work Boat Gasoline 400
Pleasure Craft - 

Vessels W/ Outboard 
Engines

G2-CARB 2010 500

Boat - 16' Whaler Gasoline 115
Pleasure Craft - 

Vessels W/ Outboard 
Engines

G2-CARB 2010 120

Boat - 16' Skiff Gasoline 40
Pleasure Craft - 

Vessels W/ Outboard 
Engines

G2-CARB 2010 50

Exhaust Emission Factors 3

NO x ROG PM CO2 CH4 N 2O4

Boat - 30' Work Boat 0.23 12 7.1 636 12 0.023
Boat - 16' Whaler 2.8 10 7.1 636 10 0.023

Boat - 16' Skif f 2.6 11 7.1 636 11 0.023

ROG Evaporative Emission Factors 3

Hotsoak Diurnal Resting Loss Running Loss

g/event g/day g/day g/hr
Boat - 30' Work Boat 16 24 15 2.1

Boat - 16' Whaler 16 24 15 2.1
Boat - 16' Skif f 16 24 15 2.1

Abbreviations:
CARB - California Air Resources Board NOx - nitrogen oxides
G2-CARB - 2-stroke fuel injectio n engine PM - particulate matter
HC - total hydrocarbons ROG - reactive organic gases
HP - horsepower USEPA - United States Environmental Protection Agency

Notes:
1.

2.

3.

4.

References:

U.S. Environmental Protection Agency (USEPA). Emission Fa ctors for Greenhouse Gas Emission  Inventories. Available at: 
https://www.epa.gov/sites/default/files/ 2021-04/documents/emission-factors_apr2021.pdf. Accessed January 2022.

Equipment Type

Input parameters were provided by Valley Water and matched to th eir respective gasoline-fueled boat classifications in CARB's 
Since no boat engine type was provided, the most conservative engine type (2-stroke fuel-injected) was selected. Valley Water h as 
indicated that they will use boats newer than 2010.
Zero-hour emission factors for NOx, ROG, PM, CO, CO 2, and CH 4 were derived from the PC Model Database. ROG emission factors 
were converted from total hydrocarbon emission factors based on values from the PC model. 

N2O emission factors sourced from the USEPA Emission Factors fo r Greenhouse Gas Emission Inventories, Table 5 for 2-stroke 
gasoline fueled shi ps and boats.

CARB. Pleasure Craft (PC) Model Database. 2014. Available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-

Sea Grant Alaska. 2011. Saving Fuel on Your Recreational or Charter Boat. Available at: https://nsgl.gso.uri.edu/aku/akug11009. pdf. 
Accessed January 2022. 

Table 10
Construction Boats Emission Factor Derivation  

Anderson  Dam Seismic Retrofit 
 Santa Clara County, CA

Equipment Type
g/hp-hr



In put Parameters 1

Equipment Type Fuel Type
Power Rating 

(HP)
Classification Engine Type 2 Model Year 2 HP Bin

Boat - 30' Work Boat Gasoline 400
Pleasure Craft - 

Vessels W/ Outboard 
Engines

G2-CARB 2010 500

Boat - 16' Whaler Gasoline 115
Pleasure Craft - 

Vessels W/ Outboard 
Engines

G2-CARB 2010 120

Boat - 16' Skiff Gasoline 40
Pleasure Craft - 

Vessels W/ Outboard 
Engines

G2-CARB 2010 50

Exhaust Emissions 3

NO x ROG PM CO2 CH 4 N 2O

Boat - 30' Work Boat 0.13 6.5 4.0 356 6.4 0.013
Boat - 16' Whale r 0.44 1.6 1.1 102 1.5 0.0037

Boat - 16' Skiff 0.15 0.60 0.40 36 0.59 0.0013

ROG Eva porative Emissions 3

Hotsoak 4 Diurnal Resting Loss Running Loss

Boat - 30' Work Boat 11,752 1,035 1,322 3,385
Boat - 16' Whale r 11 ,752 1,035 1,322 3,385

Boat - 16' Skiff 11,752 1,035 1,322 3,385

Boat Emissions

NO x ROG PM 10
4 PM 2.5

4 CO2 CH 4 N 2O

Boat - 30' Work Boat 0.13 6.5 3.6 2.7 356 6.4 0.013
Boat - 16' Whale r 0.44 1.6 1.0 0.78 102 1.5 0.0037

Boat - 16' Skiff 0.15 0.62 0.36 0.27 36 0.59 0.0013
Total 0.72 8.7 5.0 3.7 494 8.6 0.018

Abbreviations:

G2-FI - 2-stroke fuel injection engine CO - carbon monoxide N2O - nitrous oxide

NOx - nitrogen oxides SO2 - sulfur dioxide hp-hr - horsepower-hour
PM - particulate matte r SOx - sulfur oxides CARB - California Air Resources Board
HC - total hydrocarbons CO2 - carbon dioxide USEPA - United States Environmental Protection Agency

ROG - reactive organic gases CH4 - methane HP - horsepower

Notes:
1.

2.

3.

4.

References:

Valley Water has committed to using boats of model year 2010 or newer.

ROG emissions were calculated following the methodology used by CARB's Pleasure Craft Model Database, which matches the OFFROAD  equipment 
methodology . The number of engine starts was conservatively assumed to be four times per day to account for transport to and f rom the work area, 
including a lunch break, based on the workdays given by the provided construction duration and utilization. 

Input parameters were provided by Valley Water and matched to their respective gasoline-fueled boat classifications in CARB's P leasure Craft (PC) 
Model Database.

Table 11
Project Construction Boat Emissions  

Anderson Dam Seismic Retrofit 
 Santa Clara County, CA

Equipment Type

Equipment Type

PM10 and PM 2.5  emissions were calculated as a fraction of total PM emission s using speciation fractions of 0.9 and 0.68, respectively; these fractions 
were sourced from the PC Model database. 

CARB. Pleasure Craft (PC)  Model Database. 2014. Available at: htt ps://ww2.arb.ca. gov/our-work/ pro grams/mobile-source-emissions-inventor y/road-
documentation/msei-documentation-road-0. Accessed January 2022. 

ton/yr

g/yr

ton/yr
Equipment Type



Boat - 30' Work 
Boat

Boat - 16' Whaler Boat - 16' Skiff

1,3-Butadiene 0.043 0.010 0.0040

Acetaldehyde 0.022 0.0053 0.0020

Acrolein 0.010 0.0024 9.4E-04

Benzene 0.19 0.047 0.018

Ethylbenzene 0.083 0.020 0.0076

Formaldehyde 0.12 0.030 0.011

n-hexane 0.13 0.030 0.012

Methanol 0.0094 0.0023 8.7E-04

Methyl Ethyl Ketone 0.0016 3.8E-04 1.5E-04

Naphthalene 0.0039 9.4E-04 3.6E-04

Propene 0.24 0.058 0.022

Styrene 0.0094 0.0023 8.7E-04

Toluene 0.45 0.11 0.042

Xylenes 0.38 0.091 0.035

DPM 3.6 1.0 0.36

PM2.5 2.7 0.78 0.27

Notes:
1.

2.

Abbreviations:

DPM - diesel particulate matte r TOG - total organic gases

PM - particulate matter yr - year

References:

Table 1 2

Boat TOG-Speciated Emissions  
Anderson Dam Seismic Retrofit 

 Santa Clara County, CA

BAAQMD Recommended Methods For Screenin g and Modeling Local Risks and Hazards. 
Available Online 
at:https://www.baaqmd.gov/~ /media/Files/Planning%20a nd%20Research/CEQA/BAAQ
MD%20Modeling%20Approach.ashx

All PM 10  is taken to be DPM for the purpose of emissions.

TOG was speciated according to the profile provided by BAAQMD's Recommended 
Methods For Screening and Modeling Local Risks and Hazards.

Emission (ton/yr)

Chemical 1
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