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SUMMARY 
 

This chapter contains the following sections: 

S.1 Introduction 
S.2 Project Background and Objectives 
S.3 Project Description 
S.4 Summary of Impacts 
S.5 Analysis of Alternatives 
S.6 Issues to be Resolved 
S.7 Organization of This EIR 

S.1 Introduction 
This Draft Environmental Impact Report (EIR) assesses the potential impacts of the Water 
Treatment and Transmission Improvements Program (WTTIP) proposed by the East Bay 
Municipal Utility District (EBMUD).  

This document has been prepared in accordance with the California Environmental Quality Act 
(CEQA) statutes and guidelines. EBMUD is the lead agency for this CEQA process. Inquiries 
about the project should be directed to: 

Judy Zavadil, Senior Project Manager 
Water Distribution Planning Division 

 East Bay Municipal Utility District 
 375 Eleventh Street (Mail Slot #701) 
 Oakland, CA 94607-4240 

WTTIP@EBMUD.com 
 

S.2 Project Background and Objectives 
EBMUD provides water service to 20 incorporated cities and 15 unincorporated areas in Alameda 
and Contra Costa Counties. EBMUD’s water system serves approximately 1.3 million people in a 
325-square-mile area. The Oakland-Berkeley Hills divide EBMUD’s service area into the West 
of Hills and East of Hills service areas. Figure S-1 shows the District’s water service area, the 
water treatment plants, major raw water transmission facilities, and raw water reservoirs in the 
service area.  



EBMUD Water Treatment and Transmission Improvements Program . 204369

Figure S-1
EBMUD Service Area

SOURCE: EBMUD
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WTTIP improvements are driven by a variety of overlapping needs: meeting existing and future 
water demands in Lafayette, Orinda, Moraga (Lamorinda) and Walnut Creek; meeting future 
regulatory standards related to water quality; complying with environmental permit conditions; 
and replacing and upgrading aging infrastructure, as described in Section 2.2, of Chapter 2, 
Project Description. The objectives that were considered during development of WTTIP projects 
are detailed in Table S-1 below: 

TABLE S-1 
PROJECT OBJECTIVES 

Category Project Objectives 

Reliability  Provide reliable water treatment, transmission, and distribution infrastructure that 
meets long-term operational needs under average and maximum-day demand 
conditions 

 Meet EBMUD standards for planned, unplanned, and emergency outages 
 Meet security initiatives 

Regulatory & Water Quality  Continue to meet drinking water and environmental regulations with a margin of 
safety and achieve EBMUD internal long-term water quality goals  

Operations  Ensure project will meet short-term peak demand periods in excess of projected 
demands  

 Minimize the risk of service disruption and meet demands during construction 

Implementation  Minimize implementation issues by considering the complexity of public and local 
agency issues 

Environmental  Minimize environmental impacts during construction 
 Minimize environmental impacts after construction and during operations 

Economics  Minimize life-cycle costs (capital, operating, and maintenance) to EBMUD customers 

 

S.3 Project Description 
The WTTIP project consists of improvements at 5 water treatment plants (including, for one of 
the alternatives, construction of a new Orinda-Lafayette Aqueduct) and 19 other projects. See 
Table S-2 and Figure S-2 for a list of the projects and their locations. The projects are discussed 
at length in Sections 2.4, 2.5 and 2.6. Table S-2 provides page references to each project’s 
description (e.g., need, design, and construction characteristics) and its map code. Project 
maps follow Chapter 2 and are organized by map type (A – street base, B –topographic base, C – 
aerial-photograph base, and D – design drawings). Some of these projects are evaluated in detail 
in the EIR while others are evaluated more generally, as explained in Section S.3.1. In addition, 
the EIR evaluates two alternatives: 

 Alternative 1 – Supply from Orinda and Lafayette WTPs 
 Alternative 2 – Supply from Orinda WTP 

 
Section S.3.2 describes these alternatives. 



Summary 
 

EBMUD WTTIP S-4 ESA / 204369 
Environmental Impact Report June 2006 

TABLE S-2 
WTTIP PROPOSED FACILITY LOCATIONS 

Facility Project Location Address or Nearest Intersection Pa
ge

 

M
ap

 
C

od
e 

Lafayette Water Treatment 
Plant (WTP)a 

Lafayette 3848 Mt. Diablo Boulevard 

2-29 LWTP 

Orinda WTPa Orinda 190 Camino Pablo 2-42 OWTP 

Walnut Creek WTPa Walnut Creek 2201 Larkey Lane 2-47 WCWTP 

Sobrante WTPa Contra Costa County 5500 Amend Road 2-50 SOBWTP 

Upper San Leandro WTPa Oakland 7700 Greenly Drive 2-54 USLWTP 

Orinda-Lafayette Aqueduct Orinda/Lafayette Tunnel from Orinda Sports Field near 
Orinda WTP to intersection of East Altarinda 
Drive and St. Stephens Drive; Pipeline: 
along El Nido Ranch Road from St. 
Stephens Drive to Mt. Diablo Boulevard, 
along Mt. Diablo Boulevard from El Nido 
Ranch Road to 3848 Mt. Diablo Boulevard 

2-61 OLA 

Project-Level Transmission and Distribution System Improvements Common to Both Alternatives 

Ardith Reservoir and Donald 
Pumping Planta 

Orinda At existing Donald Pumping Plant near 
Ardith Drive and Westover Court 2-67 ARRES 

Fay Hill Pumping Plant and 
Pipeline Improvementsa 

Moraga Pumping Plant: southwest corner of 
intersection of Rheem Boulevard and 
Moraga Road; Pipeline: Rheem Boulevard 
west of Chalda Way 

2-71 FHPP 

Fay Hill Reservoira Moraga At existing Fay Hill Reservoir site off of Fay 
Hill Road near Rheem Boulevard 2-72 FHRES 

Glen Pipeline Improvements 
and Glen Reservoir 
Decommissiona 

Lafayette Nordstrom Lane from Hilltop Drive to Glen 
Road, Glen Road from Nordstrom Lane to 
just west of Monticello Road; Monticello 
Road north of Presher Way 

2-73 GLENPL 

Happy Valley Pumping 
Plant and Pipeline 

Orinda Pumping Plant: on Lombardy Lane near 
Van Ripper Lane; Pipeline: from pumping 
plant southwest on Lombardy Lane to Miner 
Road, then southwest on Miner Road to 
Oak Arbor Road 

2-74 HVPP 

Highland Reservoir and 
Pipelines 

Lafayette Lafayette Reservoir Recreation Area; 
Pipeline: from reservoir to Mt. Diablo 
Boulevard 

2-75 HIGHRES 

Lafayette Reclaimed Water 
Pipeline 

Lafayette Lafayette WTP; Pipeline: from Lafayette 
WTP to Highland Reservoir overflow/drain 
pipeline 

2-40 -- b 

Leland Pressure Zone 
Isolation Bypass Valvesa 

Walnut Creek Danville Boulevard near Rudgear Road 2-77 LELPL 

Leland Isolation Pipeline Walnut Creek Lacassie Drive from North California Street 
to North Main Street 2-77 LELPL 

Moraga Reservoira Moraga At existing Moraga Reservoir near Draeger 
Drive and Claudia Court 2-78 MORRES 

 

a Existing EBMUD facility. 
b The Lafayette Reclaimed Water Pipeline would be co-located with other pipelines (refer to HIGHRES maps). 
c No conceptual design has been completed for program-level facilities. Refer to topographic maps (Maps C) for facility locations. 
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TABLE S-2 (Continued) 
WTTIP PROPOSED FACILITY LOCATIONS 

Facility Project Location  Address or Nearest Intersection Pa
ge

 

M
ap

 
C

od
e 

Moraga Road Pipeline Lafayette/Moraga Northern edge of Lafayette Reservoir 
Recreation Area, Moraga Road from Nemea 
Court/Madrone Drive to Draeger Drive 

2-79 MORPL 

Sunnyside Pumping Plant 
and Pipeline 

Orinda/Lafayette Pumping Plant: Happy Valley Road near 
Sundown Terrace; Pipeline: pumping plant 
to Happy Valley Road 

2-81 SUNPP 

Tice Pumping Plant and 
Pipeline 

Contra Costa 
County 

Pumping Plant: near Tice Valley Boulevard 
and Olympic Boulevard; Pipeline: from 
pumping plant across Olympic Boulevard, 
north on Boulevard Way to Warren Road 

2-82 TICEPP 

Withers Pumping Plant Contra Costa 
County 

At Grayson Reservoir near Reliez Valley 
Road and Silver Hill Way 2-83 WITHPP 

Program-Level Transmission and Distribution System Improvements Common to Both Alternatives 

Leland Reservoir 
Replacementa 

Lafayette Opposite 1050 Leland Drive 2-85 -- c 

New Leland Pressure Zone 
Reservoir and Pipeline 

Walnut Creek / 
Contra Costa 
County 

Reservoir: Caltrans property adjacent to 
I-680; Pipeline: from reservoir northwest to 
Danville Boulevard near Rudgear Road 

2-85 NLELRESc 

St. Mary’s Road/Rohrer 
Drive Pipeline 

Moraga / Lafayette / 
Walnut Creek 

Tentative location: Moraga Road south from 
Draeger Drive to St. Mary’s Road, northeast 
on St. Mary’s Road to Rohrer Drive 

2-86 -- c 

San Pablo Pipeline Orinda / 
Contra Costa 
County / Richmond 

Tentative location: Orinda WTP east to Old 
San Pablo Dam Road to San Pablo Tunnel; 
through tunnel to San Pablo WTP 

2-86 -- c 

 
 
a Existing EBMUD facility. 
b The Lafayette Reclaimed Water Pipeline would be co-located with other pipelines (refer to HIGHRES maps). 
c No conceptual design has been completed for program-level facilities. Refer to topographic maps (Maps C) for facility locations. 
 

 

S.3.1 Project and Program Evaluations 
This EIR serves as a project EIR and a program EIR. Table S-2 indicates the proposed actions 
evaluated at a project level of detail (which will therefore, subject to approval by the EBMUD 
Board of Directors, be ready for implementation following necessary regulatory approvals) and the 
proposed actions evaluated at a program level of detail. Generally, program-level improvements are 
projects that EBMUD might implement sometime in the future, depending on (for example) 
changing water quality regulations, changing source water quality, and/or increases in demand for 
treated water; these projects have not been developed enough to permit a detailed evaluation. 
Consequently, the program-level elements are evaluated in a more general manner. In Chapter 3, 
impacts associated with these projects are discussed at the end of each technical section (e.g., 
Section 3.3, Visual Quality). The District will undertake further environmental review pursuant to 
CEQA following completion of conceptual design and prior to implementation as more details 
about the specific locations and construction characteristics of those projects are developed.  
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When the District undertakes subsequent environmental review for facilities evaluated at a 
program level of detail, the information contained in this EIR will be revisited to determine the 
accuracy and the adequacy of these evaluations. In accordance with criteria set forth in CEQA, 
this EIR can:  

 Provide the basis in an Initial Study for determining whether a specific WTTIP project may 
have significant effects; 

 Be incorporated by reference to deal with regional influences, secondary effects, cumulative 
impacts, alternatives, and other factors that apply to the WTTIP as a whole; and/or 

 Focus subsequent environmental review to permit discussion solely of new effects or more 
adverse effects than those considered in this EIR.  

S.3.2 Alternatives 1 and 2 
This EIR evaluates two WTTIP alternatives at an equal level of detail. The fundamental 
difference between these alternatives is whether the Lafayette Water Treatment Plant (WTP) is 
retained and upgraded (Alternative 1) or decommissioned (Alternative 2). Table S-3 identifies the 
actions at each water treatment plant that are included in the alternatives. 

Alternative 1 – Supply from Orinda and Lafayette WTPs 
This alternative involves retaining and upgrading the Lafayette WTP, as well as upgrading the 
Orinda, Sobrante, Walnut Creek, and Upper San Leandro WTPs. The proposed changes at these 
WTPs generally involve improvements to the raw water treatment processes, the backwash water 
treatment processes, treated water storage, and/or transmission. The components of Alternative 1 
(EBMUD’s preferred alternative) are presented in detail in Section 2.4. 

Alternative 2 – Supply from Orinda WTP 
This alternative involves decommissioning the Lafayette WTP. Customers currently served by the 
Lafayette WTP1 would instead receive water from the Orinda WTP year-round. To accomplish 
this, EBMUD would modify Orinda WTP operations and construct a new treated water storage 
facility (clearwell), pumping plant, and combination tunnel/pipeline (referred to as the Orinda-
Lafayette Aqueduct) to convey treated water to Lafayette for distribution. Proposed changes to 
the Sobrante, Walnut Creek, and Upper San Leandro WTPs would basically be the same as 
Alternative 1, although the proposed sizes of some facilities at the Sobrante and Upper 
San Leandro WTPs would be somewhat bigger. 

                                                      
1 The areas served by the Lafayette WTP (during warm-weather demand conditions) include portions of Lafayette, 

Moraga, Orinda, and Walnut Creek.  
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Preliminary − Subject to Revision 

TABLE S-3 
SUMMARY OF WTTIP ALTERNATIVES 1 AND 2 
WATER TREATMENT PLANT IMPROVEMENTS 

Alternative 1 (Preferred) Alternative 2 
Facility and Project Project Level Program Level Project Level Program Level 

Lafayette WTP     

Capacitya Increase from  
25 to 34 mgd  Decrease from  

25 to zero mgd  

Clearwells     
Chlorine Contact Basin     
Backwash Water Recycle Systemb     
Sodium Hypochlorite Storage and Feed     
Raw Water Bypass Pipe     
Leland and Bryant Pumping Plants     
Electrical Substation     
Emergency Generator     
Lafayette Reclaimed Water Pipeline     
High-Rate Sedimentation Units     
Ultraviolet Light Disinfection     
Walter Costa Trail Relocation     

Orinda WTP     

Capacitya 175 mgd 
(no change)  

No change, but plant 
would need to operate at 

180 mgd during peak 
demand periods 

 

Backwash Water Recycle Systemb     
Clearwelld     
Los Altos Pumping Plant No. 2     
San Pablo pumping plant and pipelines     
Low Lift Pumping Plant     
Orinda-Lafayette Aqueduct     
Electrical Substation     
Emergency Generator     
High-Rate Sedimentation Units     
Chlorine Contact Basin     
Ultraviolet Light Disinfection     

Walnut Creek WTPa     

Capacity 
Plant operating capacity 

would increase to 
115 mgdc 

 
Plant operating capacity 

would increase to 
115 mgdc 

 

Leland Pumping Plant No. 2     
UV Disinfection      
High-Rate Sedimentation Units     

Sobrante WTP     
Ozone Upgrades     
Filter-to-Waste Equalization Basin     
Backwash Water Equalization Basin     
High-Rate Sedimentation Units     
Chlorine Contact Basin     

Upper San Leandro WTP     
Ozone Upgrades     
Filter-to-Waste Equalization Basin     

a WTP capacity values are for maximum-day operating capacity during warm-weather demand conditions. 
b The backwash water recycle system may include the following facilities: filter-to-waste equalization basin, backwash water waste equalization basin, 

flocculation and sedimentations basins, UV disinfection building, solid storage tank and pumping plant, chemical storage and feed room, and 
electrical room. 

c To meet peak-hour demands, the plant must operate up to 115 mgd for a few hours each day. Maximum daily demand remains at 96 mgd. 
d Orinda WTP, Alternative 1, Program Level includes 2 clearwells 
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The proposed Orinda-Lafayette Aqueduct would convey treated water from the Orinda WTP to 
the transmission mains near the Lafayette WTP. The proposed alignment of the aqueduct 
generally parallels the existing Lafayette Aqueducts No. 1 and No. 2, which convey raw water 
from Lafayette to the Orinda WTP via gravity. The proposed aqueduct would operate under 
pressure. The Los Altos Pumping Plant No. 2 would pump treated water from the Orinda WTP to 
the distribution system currently served by the Lafayette WTP. The components of Alternative 2 
are presented in detail in Section 2.5. 

Projects Common to Both Alternatives 
All of the other projects listed in Table S-2 are common to both the preferred Alternative 1, and 
Alternative 2, including: 

 Ardith Reservoir and Donald Pumping Plant 
 Fay Hill Pumping Plant and Pipeline Improvements 
 Fay Hill Reservoir 
 Glen Pipeline Improvements  
 Glen Reservoir Decommission 
 Happy Valley Pumping Plant and Pipeline 
 Highland Reservoir and Pipelines 
 Lafayette Reclaimed Water Pipeline 
 Leland Pressure Zone Isolation Bypass Valves 
 Leland Isolation Pipeline 
 Moraga Reservoir 
 Moraga Road Pipeline 
 Sunnyside Pumping Plant and Pipeline 
 Tice Pumping Plant and Pipeline 
 Withers Pumping Plant 
 Leland Reservoir Replacement2 
 New Leland Pressure Zone Reservoir and Pipeline2 
 St. Mary’s Road/Rohrer Drive Pipeline2 
 San Pablo Pipeline2 

These components are presented in detail in Section 2.6. 

S.3.3 Schedule 
Tables 2-6, 2-8, and 2-9 in Chapter 2 present the proposed schedule for design and construction 
of upgrades for WTTIP projects under Alternative 1, Alternative 2, and those projects common to 
Alternatives 1 and 2, respectively. Table 2-7 presents the proposed work hours for all WTTIP 
projects. 

Construction of all WWTIP projects would span 12 years (2007 to 2018); the construction 
schedules for some projects would overlap. The earliest project is expected to begin construction 
in the Spring of 2007 and the last project is expected to begin construction in late 2016. The first 

                                                      
2 Program-level projects. See Section S.3.1 for further explanation. 
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program-level element (New Leland Pressure Zone Reservoir) is expected to begin construction 
in 2011, with construction of all other program-level projects expected to begin after 2015. 

S.4 Summary of Impacts 
Tables S-4 through S-9 at the end of this chapter present a summary of the environmental impacts 
associated with each project. The tables are organized by the city in which the projects are 
located, as follows: 

 Table S-4 identifies the impacts associated with projects wholly or partially located in the 
City of Lafayette 

 
 Table S-5 identifies the impacts associated with projects wholly or partially located in the 

City of Orinda 
 
 Table S-6 identifies the impacts associated with projects wholly or partially located in the 

Town of Moraga 
 
 Table S-7 identifies the impacts associated with projects located in the City of Walnut 

Creek 
 
 Table S-8 identifies the impacts associated with the one project located in the City of 

Oakland (improvements at the Upper San Leandro WTP) 
 
 Table S-9 identifies the impacts associated with projects in unincorporated Contra Costa 

County 
 
The level of significance for each impact was determined using significance criteria (thresholds) 
developed for each category of impacts. For example, this EIR uses the definitions of protected or 
heritage trees for each of the above jurisdictions as criteria in evaluating the significance of tree 
removal or damage that could be caused by a WTTIP project.3 The significance criteria are 
presented in the appropriate sections of Chapter 3. Significant impacts are those adverse 
environmental impacts that would meet or exceed the significance thresholds; less-than-
significant impacts would not exceed the thresholds. Tables S-4 through S-9 provide 
page references for a description of each impact associated with each project. Table S-10 
summarizes the measures to avoid, minimize, or otherwise reduce significant impacts at one or 
more of the WTTIP projects to less-than-significant levels. 

                                                      
3  Tree protection standards vary by jurisdiction. As an example, the Town of Moraga protects trees with a single 

trunk diameter of 5 inches or more measured 3 feet above the natural grade or, if having multiple trunks, a total 
perimeter of 40 inches or more measured 3 feet above the natural grade. Protected trees include: (1) general trees (a 
tree other than a native tree, an orchard tree, or tree of historic significance); (2) native trees indigenous to the area, 
including California bay, oak, redwood (Sequoia sempervirens), toyon (Heteromeles arbutifolia), and knobcone 
pine (Pinus attenuata); (3) orchard trees (fruit or nut trees planted for commercial agricultural purposes); and 
(4) trees of historic significance (having historic value related to the heritage of the town and designated by action 
of the Town Council). For more information on all tree protection policies, see p.3.6-20. 
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S.4.1 Significant and Unavoidable Impacts 
There are several impacts discussed in this EIR that are considered significant and unavoidable. 
These impacts have been identified for some projects in the areas of visual quality (altered visual 
appearance, see Section 3.3), biological resources (removal or loss of protected trees, see 
Section 3.6), and traffic (temporary loss of street access during construction, see Section 3.8). In 
addition, some of the indirect effects of growth resulting from implementation of the WTTIP as a 
whole (see Chapter 4) are considered significant and unavoidable. These impacts are discussed by 
resource area below. The individual projects that would result in potentially significant and 
unavoidable impacts are as follows: 

 Glen Pipeline Improvements 
 Happy Valley Pumping Plant and Pipeline 
 Highland Reservoir and Pipelines 
 Tice Pumping Plant and Pipeline 

Visual Quality 
The introduction of a new, partially buried tank on the Highland Reservoir site, and the removal 
of up to 35 mature trees would change the visual conditions considerably. The proposed project 
would add prominent new built structures that would appear in strong visual contrast to the 
natural landform and vegetation pattern. These changes would substantially alter the site’s 
undeveloped oak woodland hillside appearance and even with implementation of a landscape plan 
as mitigation, this visual effect would remain significant. 

The proposed Highland Reservoir as seen from a recreation trail in the Lafayette Reservoir 
Recreation Area would appear against a landscape backdrop and would be noticeable, although it 
would not be visually prominent. To some degree, its form and the graded terrain would contrast 
with the surrounding natural landscape. The removal of mature oak trees from the site would also 
be a noticeable visual change that would adversely affect this trail view. Within five years the 
proposed landscaping would provide some additional screening. However, given the degree of 
visual contrast between proposed project features and the natural landscape setting, and in light of 
City of Lafayette’s policies regarding hillside and tree protection as well as District policies 
regarding visual quality at recreation sites, the effect on trail views is considered significant and 
unavoidable. 

Removal of Protected Trees 
Vegetation at the proposed site of the Highland Reservoir consists of non-native grassland, coyote 
brush, and numerous large-diameter (mostly 30 inches at standard height and greater) multi-
stemmed oak trees within mixed oak woodland. Approximately 30 to 35 oak trees are proposed 
for removal at the reservoir site. All of these trees are considered protected under the City of 
Lafayette’s tree ordinance. On the basis of the number of multi-stemmed, large-diameter native 
oak trees, this EIR analysis concludes that no measures can fully mitigate this loss and impacts to 
trees at the proposed reservoir site would be considered significant and unavoidable. 
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Traffic 
There are roadways within proposed pipeline segments for which the construction zone would 
result in insufficient remaining width to maintain alternate one-way traffic flow. For example, 
segments of Nordstrom Lane, Glen Road, Miner Road, Lombardy Lane, and Boulevard Way 
(each 22 to 25 feet wide) would need to be closed to all through-traffic (except emergency 
vehicles) during work hours, with detour routing available in some, but not all, cases. Access 
impacts on the roads for which no detour routing is available would be significant and 
unavoidable. Similarly, roads for which no detour routing is available for public busses would 
also be significant and unavoidable. Affected bus lines include County Connection Bus 
Lines 126, 106 and 101, all subject to temporary road closure. 

Growth 
Implementation of the WTTIP as a whole would support an amount of growth that is consistent 
with regional growth projections, but there are potentially significant secondary effects from the 
project because it removes a potential obstacle to planned development. Some of these secondary 
effects of planned growth have been identified in documents prepared by the relevant land use 
jurisdictions as significant and unavoidable, while others are significant but mitigable. Significant 
unavoidable impacts that could occur as a result of planned growth include: loss of open space, 
traffic increases, degradation of air quality, and change in the visual character of the region.  

S.4.2 Cumulative Impacts 
Due to the breadth and extent of the WTTIP projects, this EIR provides an analysis both of the 
collective impacts of all project-level and program-level projects included in the WTTIP as well as 
the potential for overlap with other pertinent projects proposed and/or planned in the region. The 
collective impact discussion provides a synthesis of both project- and program-level impacts for all 
proposed WTTIP facilities described in Chapter 3, and indicates the potential for overlapping 
impacts associated with multiple projects proposed for construction within the same time frame and 
same geographic area. The most noteworthy of these cumulative impacts are loss of protected trees, 
traffic, increases in dust and other air quality pollutant emissions, and elevated noise levels. These 
and all other cumulative impacts are summarized below and discussed more fully in Chapter 5. 

Protected Trees 
Chapter 3, Section 3.6 presents the potential impacts of each WTTIP facility on biological 
resources. With the exception of impacts to protected trees at the Highland Reservoir, all 
identified impacts would be either less than significant or less than significant locally with 
implementation of proposed mitigation measures.  

As described in Table 3.6-4 (p. 3.6-26) and Impact 3.6-1, the total number of protected trees that 
would be removed at all sites would be approximately 200 to 280 trees under either Alternative 1 
or 2. In addition, more trees could be damaged during project construction. At the Highland 
Reservoir site, removal of 30 to 35 multi-stemmed, large-diameter protected oak trees was 
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determined to be a significant and unavoidable local impact. When considered collectively within 
the geographic scope of the proposed project and with implementation of proposed mitigation 
(e.g., tree replacement), the number of protected trees to be removed at all sites combined, 
including the Highland Reservoir site, would not represent a substantial portion of the protected 
trees present in the surrounding 925-acre Lafayette Reservoir Recreation Area, or the program 
area as a whole. Therefore, the removal of protected trees under the WTTIP projects collectively 
or cumulatively (with implementation of proposed mitigation) with other projects would not be 
considered significant. 

Traffic 
As described in Chapter 3, Section 3.8, implementation of the WTTIP would result in potential 
impacts on traffic and circulation, including increased construction vehicles and traffic delays, 
loss of parking, traffic safety issues, access disruption, transit disruption, and roadway wear and 
tear. With the exception of impacts associated with the lack of detour routing, all identified 
impacts would be less than significant or could be mitigated to a less-than-significant level.  

On the basis of the proposed construction scheduling of specific facility projects, simultaneous 
(overlapping) construction is likely to occur for multiple WTTIP facilities. The implication of 
overlapping construction pertains to the potential for construction-generated traffic for more than 
one facility to use the same road(s); that is, the total number of vehicle trips added to the common 
route(s) due to concurrent construction of multiple projects could be cumulatively higher than the 
maximum number of daily and hourly vehicle trips used to determine impacts of a single facility 
project. However, the period of time of maximum trip generation would vary among the facility 
projects, and therefore, the maximum traffic flows on the common route(s) would not necessarily 
be the sum of the maximum trips generated by the overlapping projects. Nonetheless, so as to not 
underestimate the potential traffic and circulation impacts resulting from simultaneous 
construction projects, those impacts were assessed assuming that the maximum trips generated by 
the overlapping projects would occur at the same time. 

Examples of simultaneous use of roads by construction workers and trucks for more than one 
facility project (based on proposed construction scheduling) are the following:  

 Camino Pablo (two-lane section north of Miner Road): Traffic generated by construction at 
the Orinda WTP (Alternative 2) and the Orinda-Lafayette Aqueduct (Alternative 2) (tunnel 
portion) would use this road during the years 2015–2017. The impact determination for the 
overlapping use of the two-lane Camino Pablo would be the same (less than significant with 
mitigation) as for the Orinda WTP (Alternative 2) or Orinda-Lafayette Aqueduct (Alternative 
2) (tunnel portion) alone.  

 Camino Pablo (four-lane section between Highway 24 and Miner Road): Traffic generated 
by construction for the Orinda WTP (Alternative 1) and Happy Valley Pumping Plant and 
Pipeline projects would both use this road during the years 2011–2013. The impact 
determination for the overlapping use of the four-lane Camino Pablo would be the same (less 
than significant with mitigation) as for the Orinda WTP (Alternative 1) or Happy Valley 
Pumping Plant and Pipeline projects alone.  



Summary 
 

EBMUD WTTIP S-15 ESA / 204369 
Environmental Impact Report  June 2006 

 Acalanes Road (El Nido Ranch Road to Mt. Diablo Boulevard): Traffic generated by 
construction at the Lafayette WTP (Alternative 1) and the Sunnyside Pumping Plant would 
both use this road during the years 2012–2013. The impact determination for the overlapping 
use of this section of Acalanes Road would be the same (less than significant with mitigation) 
as for the individual project elements alone.  

 Moraga Road (Mt. Diablo Boulevard to Rheem Boulevard): Traffic generated by 
construction for the Fay Hill Pumping Plant and Pipeline and the Moraga Reservoir projects 
would both use this road during the years 2016–2017. The impact determination for the 
overlapping use of this section of Moraga Road would be the same (less than significant with 
mitigation) as for the Fay Hill Pumping Plant and Pipeline project or Moraga Reservoir 
project alone. 

 El Nido Ranch Road (Highway 24 to Upper Happy Valley Road): Traffic generated by 
construction of the Orinda-Lafayette Aqueduct (tunnel portion) and the Sunnyside Pumping 
Plant would use this road, but not at the same time, so there would be no additive 
(overlapping) impacts.  

Collectively, the traffic and circulation impacts resulting from implementation of the WTTIP as a 
whole would be less than significant. 

Air Quality 
All potential air quality impacts associated with WTTIP facilities, as described in Chapter 3, 
Section 3.9, would be less than significant or could be mitigated to a less-than-significant level. 
Potential air quality impacts include increases in dust and equipment emissions during 
construction, exposure to diesel particulates, emissions from ventilation fans, operational 
emissions, odors, and secondary emissions from power use.  

As described in Impact 3.9-1, construction emissions associated with implementation of all 
WTTIP projects would span 12 years (2007 to 2018), and projects with overlapping construction 
schedules would have the potential for combined emissions in the same air basin. Total WTTIP-
related average dust emissions are estimated to be 105 and 139 pounds per day under Alternatives 
1 and 2, respectively (see p. 3.9-12). Due to the extended schedule of the combined WTTIP 
projects, a comparison of estimated dust emissions of the combined projects to the Bay Area Air 
Quality Management District’s (BAAQMD) operational significance criterion of 80 pounds per 
day for dust would be exceeded between 2011 and 2018 under Alternative 2, and possibly on 
occasion under Alternative 1 when peak earthmoving activities occur. Similarly, for construction 
equipment exhaust emissions, the combined WTTIP construction activities would have the 
potential to exceed the BAAQMD’s significance criteria for carbon monoxide and nitrogen oxide 
between 2007 and 2018. Due to this combined or collective impact, supplemental mitigation 
measures, as described in Measure 3.9-1, would be required to reduce impacts to a less-than-
significant level. 

Impact 3.9-2 describes the potential for exposure of sensitive receptors to short-term increases in 
diesel particulates along truck haul routes during project construction. This impact was 
determined to be less than significant at all WTTIP project sites under Alternative 1; even with 
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overlapping construction schedules and overlapping haul routes for multiple WTTIP projects, the 
potential impact would still be less than significant. For Alternative 2, there is some potential for 
daily combined truck trip volumes to exceed threshold levels between 2015 and 2018. However, 
implementation of Measure 3.9-2 (haul route coordination and scheduling) would reduce this 
impact to a less-than-significant level. 

Impact 3.9-3 relates to potential air pollutant emissions from ventilation fans and pertains only to 
tunneling. This site-specific impact could be mitigated to a less-than-significant level, and there 
would be no collective impact, since proposed tunneling activities would be limited to the 
Orinda-Lafayette Aqueduct. 

Operational air quality impacts, described in Impacts 3.9-4, 3.9-5, and 3.9-6, would all be less 
than significant with no mitigation required at any of the project sites. Therefore, the collective 
operational air quality impacts resulting from implementation of the WTTIP as a whole would be 
less than significant. 

Noise 
Chapter 3, Section 3.10, identifies potential noise and vibration impacts associated with 
construction and operation of WTTIP project facilities. As described in Impacts 3.10-1 and 3.10-2, 
at most locations construction noise impacts would be mitigated to a level consistent with 
daytime and nighttime noise ordinance limits; in most cases, if feasible noise controls are 
implemented, construction noise levels at the closest sensitive receptors could be reduced to 
below the speech interference criterion. The exceptions would be for construction activities 
associated with the Orinda-Lafayette Aqueduct, Glen Pipeline, Happy Valley Pipeline, Moraga 
Road Pipeline, Tice Pipeline, Highland Reservoir, Happy Valley Pumping Plant, and Leland 
Pressure Zone Isolation Bypass Valve. Implementation of noise controls (Measure 3.10-1a), time 
limits (Measure 3.10-1b), and use of temporary sound barriers (Measure 3.10-1e) would reduce 
potential construction impacts to a less-than-significant level, although mitigated construction 
noise could still cause occasional disturbance at the closest noise-sensitive receptors.  

Construction noise impacts identified for each facility were evaluated with respect to site-specific 
conditions, including ambient noise levels and distance to closest receptors. Most construction 
noise impacts would be facility-specific. Overlapping noise impacts would be limited to impacts 
along haul routes where overlapping construction schedules for multiple WTTIP facilities could 
result in combined noise increases from increased truck traffic. Collective noise increases 
associated with simultaneous use of roads by haul trucks for more than one facility project (based 
on proposed construction scheduling) would include the following: 

 Camino Pablo (north of Miner Road), Moraga Road (Mt. Diablo Boulevard to Rheem 
Boulevard), and Moraga Way (Highway 24 to Ivy Drive): Estimated haul-truck-related noise 
levels would be 64 to 66 dBA (Leq), which is not expected to result in noticeable noise 
increases on these road segments. Truck-related noise increases would not noticeably 
increase ambient noise levels. In addition, these temporary noise increases would only occur 
during the less noise-sensitive, daytime weekday hours. 
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 Camino Pablo (Highway 24 to Miner Road), Mt. Diablo Boulevard (Acalanes Road to east of 
the Lafayette Reservoir Recreation Area), Acalanes Road (El Nido Ranch Road to Mt. Diablo 
Boulevard), Rheem Boulevard (Moraga Road to Chalda Way), Deer Hill Road (Highway 24 to 
Oak Hill Road), and Oak Hill Road (Highway 24 to Mt. Diablo Boulevard): Estimated haul-
truck-related noise levels would range between 62 and 65 dBA (Leq), which would not be 
expected to result in noticeable noise increases on these road segments. Collective traffic 
increases on these road segments are not expected to result in significant noise impacts on 
sensitive receptors. 

 Ardith Drive (Ivy Drive to Ardith Reservoir site), and Ivy Drive (Moraga Road to Ardith 
Drive): Estimated haul-truck-related noise levels would be 65 dBA (Leq), which could result 
in noticeable noise increases on these residential streets, where noise levels are expected to be 
60 dBA (Ldn) or less. However, these temporary maximum noise increases would occur for a 
limited amount of time (three to six weeks if the excavation and backfilling phases were to 
overlap). Potential collective noise increases would be less during the remainder of 
construction. In addition, these temporary truck-related noise increases would only occur 
during the less noise-sensitive, daytime weekday hours, and noise levels are not expected to 
exceed the 70-dBA speech interference criterion at adjacent residences. 

S.5 Analysis of Alternatives 
Chapters 2 through 5 of this EIR present detailed evaluations of Alternative 1 – Supply from 
Orinda and Lafayette WTPs (the preferred alternative) and Alternative 2 – Supply from the 
Orinda WTP; Chapter 6 describes and evaluates other alternatives to the WTTIP (including the 
required No Project Alternative), describes the alternatives screening process and alternatives 
eliminated from consideration, and compares the environmental merits of the alternatives.  

The WTTIP is the result of a six-year planning effort that entailed consideration of over 60 
alternatives. Sources of alternatives to be considered included background reports prepared for 
the WTTIP (described in Section 6.10), suggestions made in responses to the notice of 
preparation (NOP) and at public meetings held for the WTTIP, and EIR preparers (based on the 
environmental impacts described in Chapter 3). Table 6-1 (p.6-3) lists the alternatives considered, 
indicates whether the alternatives are evaluated in the EIR or were eliminated, and the source of 
the alternative. Numerous alternatives were eliminated from consideration based on inability to 
meet most of the project’s basic objectives, infeasibility, or inability to reduce the project’s 
environmental impacts. Those alternatives retained for consideration (in addition to Alternatives 1 
and 2) are presented in Sections 6.3 through 6.9. The alternatives screening process, alternatives 
eliminated and the reasons for their elimination are discussed in Section 6.10. 

Many of the same significant impacts would occur under Alternative 1 or Alternative 2 because 
those impacts are associated with projects common to both alternatives. All of the impacts 
determined to be unavoidable would occur under either alternative because those impacts are 
associated with the Highland Reservoir project (impacts to visual quality and biological 
resources); and Tice, Happy Valley, and Glen pipelines (temporary, construction-phase impacts 
related to available width of traffic lanes, vehicular access, and transit service).  
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However, there are several important differences between the potential impacts and extent of 
required mitigation measures associated with the two alternatives. The differences primarily 
reflect the fact that the Orinda-Lafayette Aqueduct project would only be associated with 
Alternative 2 and thus that project’s impacts over a one- to two-year period would be avoided 
under Alternative 1. Although the tunneling proposed as part of the Orinda-Lafayette Aqueduct 
project would avoid surface-disturbance impacts associated with open-trench construction, it 
would concentrate impacts at the tunnel entry shaft (and, to a lesser extent, the exit shaft), and 
there are some impacts unique to tunneling, including noise associated with 24-hour construction 
and groundborne vibration. The total areal extent of construction also would be greater under 
Alternative 2 than under Alternative 1 because of the Orinda-Lafayette Aqueduct.  

Other differences between the alternatives relate to the impacts to, and sensitivities of, the areas 
immediately surrounding the Orinda WTP and Lafayette WTP sites. There are a greater number 
of residences closer to the Orinda WTP than is the case at the Lafayette WTP. There are about 
twice as many residences within 1,000 feet of the Orinda WTP as there are within 1,000 feet of 
the Lafayette WTP. The Lafayette WTP backs up to Highway 24, and the open space of the 
Lafayette Reservoir Recreation Area lies to the south, across Mt. Diablo Boulevard. Mt. Diablo 
Boulevard itself, because of its breadth near the Lafayette WTP, provides something of a buffer 
from other nearby residential areas, although this is also partially the case along the west side of 
the Orinda WTP, adjacent to Camino Pablo.  

The more extensive construction footprints and greater excavation and grading requirements 
associated with Alternative 2 -- about 680,000 cubic yards of excavation, compared to about 
445,000 cubic yards of excavation for Alternative 1 -- would result in incrementally greater 
construction-phase air emissions (e.g. approximately 139 lbs/day of PM10 emissions under 
Alternative 2 versus about 105 lbs/day under Alternative 1). In both cases, those emissions can be 
mitigated to a less-than-significant level.  

Potential cumulative construction traffic added to Camino Pablo (two-lane section north of 
Miner Road) would be incrementally greater under Alternative 2 than Alternative 1 (about 
three percent above existing traffic volumes under Alternative 2 and one percent above existing 
traffic volumes under Alternative 1). In both cases the increases would fall within the typical 
daily traffic volume fluctuations. Conversely, potential cumulative construction traffic added to 
Acalanes Road (El Nido Ranch Road to Mt. Diablo Boulevard) would represent about a 
five percent increase above existing traffic volumes and would only occur under Alternative 1. 
Cumulative truck traffic resulting from potentially overlapping WTTIP projects, and associated 
diesel particulate emissions, would also be incrementally greater under Alternative 2 than under 
Alternative 1, although the analytic threshold (600 truck trips per day) would not likely be 
exceeded along any particular haul route under either alternative. 

There would be fewer (15-20) protected trees potentially removed under Alternative 1 than under 
Alternative 2, primarily because more protected trees would be removed to upgrade and expand 
the Lafayette WTP than would be required to upgrade and expand the Orinda WTP. There would 
be somewhat more (20-30) protected trees potentially damaged under Alternative 2, owing 
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primarily to the Orinda-Lafayette Aqueduct project, although the degree of damage is unknown 
and may be quite limited in many cases (e.g. tree limb loss).  

For these reasons, Alternative 1 is considered environmentally superior to Alternative 2. 

The No Project Alternative would neither meet the needs addressed by the WTTIP nor satisfy the 
project objectives. In the short term, the No Project Alternative would be environmentally 
superior to either “action” alternative because none of the impacts associated with those 
alternatives would occur. However, as described in Section 6.2, a continuation of existing 
conditions would become untenable, and the District would eventually have to implement 
projects to address the purpose and need identified for the WTTIP. This situation could, in turn, 
result in environmental effects that could be worse than those of either Alternative 1 or 2 in the 
long term. 

S.6 Issues to be Resolved 
At a regularly scheduled meeting presently anticipated to take place in the fall of 2006, the 
EBMUD Board of Directors will consider certification of this EIR as complete and adequate and 
will then consider approval of the proposed project. Issues to be resolved for WTTIP projects 
include: 

 Selection of an Alternative. The District Board of Directors will select Alternative 1 or 
Alternative 2 for implementation when it approves the project and adopts Findings as 
required under CEQA.  

 
 Decisions to Implement Potential Program-level Improvements. The need for high-rate 

sedimentation and ultraviolet disinfection processes at the water treatment plants would be 
determined in the future, subsequent to Board action on project-level WTTIP elements, based 
on regulatory requirements. Likewise, the need to construct the program-level clearwells and 
San Pablo Pumping Plant and Pipeline at and from the Orinda WTP would be determined in 
the future, based on further consideration of water management strategies. In the future, 
EBMUD will need to implement the Saint Mary’s Road/Rohrer Drive Pipeline, New Leland 
Pressure Zone Reservoir, and Leland Reservoir Replacement projects. As part of 
implementation of these various projects, EBMUD would conduct the necessary site 
evaluation, design, environmental review and permitting activities before beginning 
construction.  

 
Numerous issues of concern were raised through the scoping and public meetings conducted in 
association with circulation of the NOP’s, and are addressed through the discussions of impacts, 
mitigation measures and alternatives presented throughout this EIR. 

S.7 Organization of This EIR 
This Draft EIR has been organized into the following sections: 

1. Introduction. This chapter discusses the CEQA process and the purpose of the EIR. 
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2. Project Description. This chapter provides an overview of the WTTIP, describes the need 
for and objectives of the WTTIP projects, and describes in detail proposed design, 
construction, and operating characteristics. The maps for this EIR are presented after 
Chapter 2, and are organized by map type and by project. 

3. Environmental Setting, Impacts, and Mitigation Measures. This chapter presents a 
description of the physical and regulatory setting of the WTTIP and identifies the criteria to 
be applied for determining impact significance, describes impacts that could result from 
implementation of the WTTIP projects, and identifies measures to mitigate those impacts. 
This chapter is divided into sections addressing various environmental issue areas (land 
use, planning and recreation; visual quality; etc.). Project-level evaluations of WTTIP 
projects are provided first in the discussion of impacts and mitigations, with the program 
elements addressed at the end of each environmental issue section. 

4. Growth Inducement Potential and Secondary Effects of Growth. This chapter analyzes 
the potential for implementation of the WTTIP to remove obstacles to urban development 
and identifies secondary environmental effects potentially caused by growth. 

5. Cumulative Impacts. This chapter (a) presents a discussion of the combined or 
overlapping impacts that could result from implementation of WTTIP projects that are 
temporally and spatially proximate; (b) identifies and describes other EBMUD projects, as 
well as projects proposed by others, that could contribute to significant cumulative impacts; 
and (c) indicates the potential for implementation of the WTTIP in combination with other 
projects to contribute to significant cumulative impacts. 

6. Analysis of Alternatives. This chapter describes and evaluates other alternatives to the 
WTTIP (including the required No Project Alternative), describes the alternatives screening 
process and alternatives eliminated from consideration, and compares the environmental 
merits of the alternatives. 

7. Report Preparers. This chapter identifies those involved in preparing this Draft EIR. 
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a Impacts summarized; please see Chapter 3 for details. Does not include program-level elements. See Table S-10 for mitigation measures. 
b These projects are in multiple jurisdictions (Lafayette and Orinda). 
c This project is in multiple jurisdictions (Lafayette and Moraga). 

LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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TABLE S-4 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM – PROJECTS IN LAFAYETTE:  

SUMMARY OF IMPACTS 
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Land Use, Planning, and Recreation                 
Divide an Established Community LTS 3.2-14 -- 3.2-14 LTS 3.2-14 LTS 3.2-14 LTS 3.2-14 LTS 3.2-14 LTS 3.2-14 LTS 3.2-14 
Agricultural Resources Impacts -- 3.2-16 -- 3.2-16 -- 3.2-16 LTS 3.2-16 -- 3.2-16 LTS 3.2-16 LTS 3.2-16 LTS 3.2-16 
Recreation Resources Impacts LTS 3.2-17 LTS 3.2-17 LTS 3.2-17 LTS 3.2-18 -- 3.2-16 LTS 3.2-18 LTS 3.2-18 -- 3.2-16 

Visual Quality                 
Short-Term Visual Effects during Construction LTS 3.3-23 LTS 3.3-23 LTS 3.3-23 LTS 3.3-23 LTS 3.3-23 LTS 3.3-19 LTS 3.3-23 LTS 3.3-19 
Alteration of Appearance of WTTIP Sites SM 3.3-24 SM 3.3-25 LTS 3.3-29 SM 3.3-32 LTS 3.3-30 SU 3.3-31 SM 3.3-33 SM 3.3-33 
Effects on Views SM 3.3-36 SM 3.3-38 LTS 3.3-41 SM 3.3-44 LTS 3.3-42 SU 3.3-42 SM 3.3-44 SM 3.3-45 
Effects on Scenic Vista LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 SU 3.3-46 LTS 3.3-46 LTS 3.3-46 
New Sources of Light and Glare SM 3.3-47 LTS 3.3-47 SM 3.3-47 SM 3.3-47 LTS 3.3-47 SM 3.3-47 LTS 3.3-47 SM 3.3-47 

Geology, Soils, and Seismicity                 
Slope Stability LTS 3.4-22 LTS 3.4-22 SM 3.4-22 SM 3.4-24 LTS 3.4-23 SM 3.4-16 SM 3.4-16 SM 3.4-25 
Groundshaking SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 
Expansive Soils SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 
Liquefaction SM 3.4-28 LTS 3.4-29 SM 3.4-29 SM 3.4-30 SM 3.4-30 SM 3.4-30 LTS 3.4-31 LTS 3.4-31 
Ground Squeezing -- 3.4-32 -- 3.4-32 SM 3.4-32 -- 3.4-32 -- 3.4-32 -- 3.4-32 -- 3.4-32 -- 3.4-32 

Hydrology and Water Quality                 
Degradation of Water Quality during 

Construction 
SM 3.5-26 SM 3.5-27 SM 3.5-28 SM 3.5-30 SM 3.5-29 SM 3.5-29 SM 3.5-30 SM 3.5-31 

Groundwater Dewatering LTS 3.5-32 -- 3.5-32 LTS 3.5-33 LTS 3.5-34 LTS 3.5-34 LTS 3.5-34 LTS 3.5-35 -- 3.5-35 
Diversion of Flood Flows -- 3.5-35 -- 3.5-35 SM 3.5-35 -- 3.5-35 -- 3.5-35 -- 3.5-35 SM 3.5-35 -- 3.5-35 
Discharge of Chloraminated Water during 

Construction 
LTS 3.5-36 LTS 3.5-36 LTS 3.5-36 -- 3.5-36 -- 3.5-36 -- 3.5-36 -- 3.5-36 -- 3.5-36 

Operational Discharge of Chloraminated Water LTS 3.5-37 -- 3.5-37 -- 3.5-37 LTS 3.5-38 -- 3.5-37 LTS 3.5-38 -- 3.5-37 -- 3.5-37 
Change in Impervious Surfaces LTS 3.5-43 LTS 3.5-43 LTS 3.5-43 LTS 3.5-44 LTS 3.5-44 SM 3.5-44 LTS 3.5-44 LTS 3.5-44 
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TABLE S-4 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM – PROJECTS IN LAFAYETTE:  

SUMMARY OF IMPACTS  

 
a Impacts summarized; please see Chapter 3 for details. Does not include program-level elements. See Table S-10 for mitigation measures. 
b These projects are in multiple jurisdictions (Lafayette and Orinda). 
c This project is in multiple jurisdictions (Lafayette and Moraga). 

LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Biological Resources                 
Loss of or Damage to Protected Trees SM 3.6-24 -- 3.6-24 SM 3.6-24 SM 3.6-24 SM 3.6-24 SU 3.6-24 SM 3.6-24 SM 3.6-24 
Degradation to Streams, Wetlands, and 

Riparian Habitats 
SM 3.6-34 -- 3.6-34 SM 3.6-36 SM 3.6-35 SM 3.6-37 SM 3.6-38 SM 3.6-39 -- 3.6-34 

Loss of or Damage to Special-Status Plants SM 3.6-41 -- 3.6-41 -- 3.6-41 SM 3.6-41 SM 3.6-41 SM 3.6-41 SM 3.6-41 -- 3.6-41 
Disturbance to Special-Status Birds SM 3.6-43 SM 3.6-43 SM 3.6-46 SM 3.6-47 SM 3.6-47 SM 3.6-47 SM 3.6-48 SM 3.6-49 
Disturbance to Special-Status Bats SM 3.6-51 SM 3.6-51 SM 3.6-53 SM 3.6-54 SM 3.6-54 SM 3.6-54 SM 3.6-55 SM 3.6-55 
Disturbance to San Francisco Dusky-Footed 

Woodrat 
SM 3.6-56 -- 3.6-56 SM 3.6-57 SM 3.6-56 SM 3.6-58 SM 3.6-58 SM 3.6-58 -- 3.6-56 

Degradation of Special-Status Aquatic Species 
Habitat 

SM 3.6-59 -- 3.6-59 SM 3.6-61 SM 3.6-62 SM 3.6-61 SM 3.6-62 SM 3.6-62 -- 3.6-63 

Disruption to Wildlife Corridors LTS 3.6-67 -- 3.6-67 LTS 3.6-68 LTS 3.6-69 LTS 3.6-68 LTS 3.6-68 LTS 3.6-69 LTS 3.6-69 

Cultural Resources                 
Archaeological Resources, including 

Unrecorded Cultural Resources 
SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 

Paleontological Resources SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 
Historic Settings LTS 3.7-26 LTS 3.7-26 -- 3.7-26 LTS 3.7-26 -- 3.7-26 LTS 3.7-26 LTS 3.7-26 -- 3.7-26 

Traffic and Circulation                 
Increased Traffic SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 
Reduced Road Width SM 3.8-18 SM 3.8-18 SM 3.8-18 SM 3.8-18 SU 3.8-18 SM 3.8-18 SM 3.8-16 -- 3.8-15 
Parking SM 3.8-19 SM 3.8-19 SM 3.8-19 SM 3.8-19 SM 3.8-19 SM 3.8-19 SM 3.8-19 LTS 3.8-19 
Traffic Safety SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 
Access -- 3.8-20 -- 3.8-20 SM 3.8-20 LTS 3.8-20 SU 3.8-21 LTS 3.8-20 SM 3.8-20 -- 3.8-20 
Transit -- 3.8-21 -- 3.8-21 SM 3.8-21 LTS 3.8-21 -- 3.8-21 LTS 3.8-21 SM 3.8-22 -- 3.8-21 
Pavement Damage/Wear LTS 3.8-22 LTS 3.8-22 LTS 3.8-22 LTS 3.8-22 SM 3.8-22 LTS 3.8-22 LTS 3.8-22 LTS 3.8-22 

Air Quality                 
Construction Emission SM 3.9-15 SM 3.9-15 SM 3.9-18 SM 3.9-21 SM 3.9-20 SM 3.9-21 SM 3.9-22 SM 3.9-22 
DPM Emissions Along Haul Routes LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 
Tunnel-Related Emissions -- 3.9-28 -- 3.9-28 SM 3.9-28 -- 3.9-28 -- 3.9-28 -- 3.9-28 -- 3.9-28 -- 3.9-28 
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TABLE S-4 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM – PROJECTS IN LAFAYETTE:  

SUMMARY OF IMPACTS  

 
a Impacts summarized; please see Chapter 3 for details. Does not include program-level elements. See Table S-10 for mitigation measures. 
b These projects are in multiple jurisdictions (Lafayette and Orinda). 
c This project is in multiple jurisdictions (Lafayette and Moraga). 

LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Air Quality (cont.)                 
Operational Pollutant Emissions at Treatment 

Facilities 
LTS 3.9-29 LTS 3.9-31 -- 3.9-29 -- 3.9-29 -- 3.9-29 -- 3.9-29 -- 3.9-29 -- 3.9-29 

Operational Odor Emissions LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 
Secondary Emissions from Electricity 

Generation 
LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 

Noise and Vibration                 
Construction Noise Increases SM 3.10-17 SM 3.10-17 SM 3.10-20 SM 3.10-26 SM 3.10-25 SM 3.10-25 SM 3.10-28 SM 3.10-29 
Noise Increases Along Haul Routes LTS 3.10-35 LTS 3.10-36 LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 
Construction-Related Vibration Effects SM 3.10-38 SM 3.10-38 SM 3.10-39 LTS 3.10-38 LTS 3.10-38 LTS 3.10-38 SM 3.10-38 LTS 3.10-38 
Operational Noise Increases SM 3.10-43 LTS 3.10-43 LTS 3.10-40 LTS 3.10-40 LTS 3.10-40 LTS 3.10-40 LTS 3.10-40 SM 3.10-46 

Hazards and Hazardous Materials                 
Hazardous Materials in Soil and Groundwater SM 3.11-23 -- 3.11-23 SM 3.11-24 SM 3.11-26 SM 3.11-25 SM 3.11-26 SM 3.11-26 SM 3.11-27 
Hazardous Building Materials SM 3.11-28 SM 3.11-29 -- 3.11-28 -- 3.11-28 -- 3.11-28 -- 3.11-28 -- 3.11-28 -- 3.11-28 
Gassy Conditions in Tunnels -- 3.11-30 -- 3.11-30 LTS 3.11-30 -- 3.11-30 -- 3.11-30 -- 3.11-30 -- 3.11-30 -- 3.11-30 
High Pressure Gas Line Rupture -- 3.11-30 -- 3.11-30 SM 3.11-30 SM 3.11-30 -- 3.11-30 SM 3.11-30 SM 3.11-30 SM 3.11-30 
Wildland Fires -- 3.11-31 -- 3.11-31 LTS 3.11-31 -- 3.11-31 -- 3.11-31 -- 3.11-31 -- 3.11-31 LTS 3.11-31 
Release from Construction Equipment LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 
Accidental Release during Operation LTS 3.11-36 LTS 3.11-36 -- 3.11-33 LTS 3.11-36 -- 3.11-33 -- 3.11-33 -- 3.11-33 -- 3.11-33 

Public Services and Utilities                 
Disruption of Utility Lines SM 3.12-11 SM 3.12-11 SM 3.12-14 SM 3.12-15 SM 3.12-14 SM 3.12-14 SM 3.12-15 SM 3.12-15 
Increase in Electricity Demand LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 
Increase in Public Services Demand LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 
Adverse Effect On Landfill Capacity SM 3.12-19 -- 3.12-19 SM 3.12-19 SM 3.12-19 SM 3.12-19 SM 3.12-19 SM 3.12-19 -- 3.12-19 
Failure to Achieve State Diversion Mandates SM 3.12-21 SM 3.12-21 SM 3.12-21 SM 3.12-21 SM 3.12-21 SM 3.12-21 SM 3.12-21 -- 3.12-21 
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a Impacts summarized; please see Chapter 3 for details. Does not include program-level elements. See Table S-10 for mitigation measures. 
b These projects are in multiple jurisdictions (Orinda and Lafayette). 

LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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TABLE S-5 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM – PROJECTS IN ORINDA:  

SUMMARY OF IMPACTS 
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Land Use, Planning, and Recreation             
Divide an Established Community -- 3.2-14 -- 3.2-14 LTS 3.2-14 -- 3.2-14 LTS 3.2-14 LTS 3.2-14 
Agricultural Resources Impacts -- 3.2-16 -- 3.2-16 -- 3.2-16 -- 3.2-16 -- 3.2-16 LTS 3.2-16 
Recreation Resources Impacts LTS 3.2-17 LTS 3.2-17 LTS 3.2-17 -- 3.2-16 LTS 3.2-17 -- 3.2-16 

Visual Quality             
Short-Term Visual Effects during Construction LTS 3.3-23 LTS 3.3-23 LTS 3.3-23 LTS 3.3-23 LTS 3.3-19 LTS 3.3-19 
Alteration of Appearance of WTTIP Sites SM 3.3-25 SM 3.3-26 LTS 3.3-29 SM 3.3-29 SM 3.3-30 SM 3.3-33 
Effects on Views SM 3.3-38 SM 3.3-39 LTS 3.3-41 SM 3.3-41 SM 3.3-42 SM 3.3-45 
Effects on Scenic Vista LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 
New Sources of Light and Glare SM 3.3-47 SM 3.3-47 SM 3.3-47 SM 3.3-47 SM 3.3-47 SM 3.3-47 

Geology, Soils, and Seismicity             
Slope Stability LTS 3.4-22 LTS 3.4-22 SM 3.4-22 SM 3.4-23 SM 3.4-23 SM 3.4-25 
Groundshaking SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 
Expansive Soils SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 
Liquefaction SM 3.4-29 SM 3.4-29 SM 3.4-29 LTS 3.4-30 SM 3.4-30 LTS 3.4-31 
Ground Squeezing -- 3.4-32 -- 3.4-32 SM 3.4-32 -- 3.4-32 -- 3.4-32 -- 3.4-32 

Hydrology and Water Quality             
Degradation of Water Quality during Construction SM 3.5-27 SM 3.5-28 SM 3.5-28 SM 3.5-29 SM 3.5-29 SM 3.5-31 
Groundwater Dewatering LTS 3.5-32 LTS 3.5-32 LTS 3.5-33 -- 3.5-33 LTS 3.5-34 -- 3.5-35 
Diversion of Flood Flows -- 3.5-35 -- 3.5-35 SM 3.5-35 -- 3.5-35 SM 3.5-35 -- 3.5-35 
Discharge of Chloraminated Water during Construction LTS 3.5-36 LTS 3.5-36 LTS 3.5-36 -- 3.5-36 -- 3.5-36 -- 3.5-36 
Operational Discharge of Chloraminated Water -- 3.5-38 LTS 3.5-38 -- 3.5-37 LTS 3.5-38 -- 3.5-37 -- 3.5-37 
Change in Impervious Surfaces LTS 3.5-43 LTS 3.5-43 LTS 3.5-43 SM 3.5-45 LTS 3.5-43 LTS 3.5-44 

Biological Resources             
Loss of or Damage to Protected Trees LTS 3.6-30 SM 3.6-30 SM 3.6-33 LTS 3.6-30 SM 3.6-30 SM 3.6-30 
Degradation to Streams, Wetlands, and Riparian Habitats -- 3.6-36 SM 3.6-36 SM 3.6-36 -- 3.6-34 SM 3.6-37 -- 3.6-34 
Loss of or Damage to Special-Status Plants -- 3.6-41 -- 3.6-41 -- 3.6-41 -- 3.6-41 SM 3.6-41 -- 3.6-41 



Summary 
 

TABLE S-5 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM – PROJECTS IN ORINDA:  

SUMMARY OF IMPACTS  

 
a Impacts summarized; please see Chapter 3 for details. Does not include program-level elements. See Table S-10 for mitigation measures. 
b These projects are in multiple jurisdictions (Orinda and Lafayette). 

LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Biological Resources (cont.)             
Disturbance to Special-Status Birds SM 3.6-45 SM 3.6-45 SM 3.6-46 SM 3.6-46 SM 3.6-47 SM 3.6-49 
Disturbance to Special-Status Bats -- 3.6-52 SM 3.6-53 SM 3.6-53 -- 3.6-51 SM 3.6-54 SM 3.6-55 
Disturbance to San Francisco Dusky-Footed Woodrat -- 3.6-57 SM 3.6-57 SM 3.6-57 -- 3.6-56 SM 3.6-58 -- 3.6-56 
Degradation of Special-Status Aquatic Species Habitat -- 3.6-60 SM 3.6-60 SM 3.6-61 -- 3.6-59 SM 3.6-61 -- 3.6-59 
Disruption to Wildlife Corridors -- 3.6-67 LTS 3.6-67 LTS 3.6-68 -- 3.6-66 LTS 3.6-68 LTS 3.6-69 

Cultural Resources             
Archaeological Resources, including Unrecorded Cultural 

Resources 
SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 

Paleontological Resources SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 
Historic Settings LTS 3.7-26 LTS 3.7-26 -- 3.7-26 -- 3.7-26 -- 3.7-26 -- 3.7-26 

Traffic and Circulation             
Increased Traffic SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 
Reduced Road Width -- 3.8-15 -- 3.8-15 SM 3.8-18 -- 3.8-18 SM 3.8-16 -- 3.8-15 
Parking SM 3.8-19 SM 3.8-19 SM 3.8-19 SM 3.8-19 SM 3.8-19 LTS 3.8-19 
Traffic Safety SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 
Access -- 3.8-20 -- 3.8-20 SM 3.8-20 -- 3.8-20 SM 3.8-21 -- 3.8-20 
Transit -- 3.8-21 -- 3.8-21 SM 3.8-21 -- 3.8-21 SU 3.8-22 -- 3.8-21 
Pavement Damage/Wear LTS 3.8-22 LTS 3.8-22 LTS 3.8-22 SM 3.8-22 SM 3.8-22 LTS 3.8-22 

Air Quality             
Construction Emission SM 3.9-16 SM 3.9-16 SM 3.9-18 SM 3.9-18 SM 3.9-20 SM 3.9-22 
DPM Emissions Along Haul Routes LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 
Tunnel-Related Emissions -- 3.9-28 -- 3.9-28 SM 3.9-28 -- 3.9-28 -- 3.9-28 -- 3.9-28 
Operational Pollutant Emissions at Treatment Facilities LTS 3.9-30 LTS 3.9-30 -- 3.9-30 -- 3.9-30 -- 3.9-30 -- 3.9-30 
Operational Odor Emissions LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 
Secondary Emissions from Electricity Generation LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 



Summary 
 

TABLE S-5 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM – PROJECTS IN ORINDA:  

SUMMARY OF IMPACTS  

 
a Impacts summarized; please see Chapter 3 for details. Does not include program-level elements. See Table S-10 for mitigation measures. 
b These projects are in multiple jurisdictions (Orinda and Lafayette). 

LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Noise and Vibration             
Construction Noise Increases SM 3.10-18 SM 3.10-18 SM 3.10-20 SM 3.10-23 SM 3.10-25 SM 3.10-29 
Noise Increases Along Haul Routes LTS 3.10-36 LTS 3.10-36 LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 
Construction-Related Vibration Effects SM 3.10-38 SM 3.10-38 SM 3.10-39 LTS 3.10-38 LTS 3.10-38 LTS 3.10-38 
Operational Noise Increases LTS 3.10-44 SM 3.10-44 LTS 3.10-44 SM 3.10-45 SM 3.10-46 SM 3.10-46 

Hazards and Hazardous Materials             
Hazardous Materials in Soil and Groundwater SM 3.11-23 SM 3.11-24 SM 3.11-24 SM 3.11-25 SM 3.11-25 SM 3.11-27 
Hazardous Building Materials -- 3.11-28 SM 3.11-28 -- 3.11-28 LTS 3.11-29 -- 3.11-28 -- 3.11-28 
Gassy Conditions in Tunnels -- 3.11-30 -- 3.11-30 LTS 3.11-30 -- 3.11-30 -- 3.11-30 -- 3.11-30 
High Pressure Gas Line Rupture -- 3.11-30 -- 3.11-30 SM 3.11-30 -- 3.11-30 SM 3.11-30 SM 3.11-30 
Wildland Fires LTS 3.11-31 LTS 3.11-31 LTS 3.11-31 -- 3.11-31 LTS 3.11-31 LTS 3.11-31 
Release from Construction Equipment LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 
Accidental Release during Operation -- 3.11-33 -- 3.11-33 -- 3.11-33 -- 3.11-33 -- 3.11-33 -- 3.11-33 

Public Services and Utilities             
Disruption of Utility Lines SM 3.12-11 SM 3.12-11 SM 3.12-11 SM 3.12-11 SM 3.12-14 SM 3.12-15 
Increase in Electricity Demand LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 
Increase in Public Services Demand LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 
Adverse Effect On Landfill Capacity SM 3.12-19 SM 3.12-19 SM 3.12-19 SM 3.12-19 SM 3.12-19 -- 3.12-19 
Failure to Achieve State Diversion Mandates SM 3.12-21 SM 3.12-21 SM 3.12-21 SM 3.12-21 SM 3.12-21 -- 3.12-21 

 



Summary 
 

 
a Impacts summarized; please see Chapter 3 for details. Does not include 

program-level elements. See Table S-10 for mitigation measures. 
b These projects are in multiple jurisdictions (Moraga and Lafayette). 

LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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TABLE S-6 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN TOWN OF MORAGA: SUMMARY OF IMPACTS 

Impactsa Fa
y 

H
ill

 P
um

pi
ng

 
Pl

an
t a

nd
 P

ip
el

in
e 

D
es

cr
ib

ed
 o

n 
 

pa
ge

 

Fa
y 

H
ill

 R
es

er
vo

ir 

D
es

cr
ib

ed
 o

n 
 

pa
ge

 

M
or

ag
a 

R
oa

d 
Pi

pe
lin

eb  

D
es

cr
ib

ed
 o

n 
 

pa
ge

 

M
or

ag
a 

R
es

er
vo

ir 

D
es

cr
ib

ed
 o

n 
 

pa
ge

 

Land Use, Planning, and Recreation         
Divide an Established Community LTS 3.2-14 -- 3.2-14 LTS 3.2-14 -- 3.2-14 
Agricultural Resources Impacts LTS 3.2-16 LTS 3.2-16 LTS 3.2-16 -- 3.2-16 
Recreation Resources Impacts -- 3.2-16 -- 3.2-16 LTS 3.2-18 -- 3.2-16 

Visual Quality         
Short-Term Visual Effects during 

Construction 
LTS 3.3-23 LTS 3.3-23 LTS 3.3-19 LTS 3.3-23 

Alteration of Appearance of WTTIP 
Sites 

LTS 3.3-30 LTS 3.3-30 SM 3.3-33 LTS 3.3-32 

Effects on Views LTS 3.3-41 LTS 3.3-41 SM 3.3-44 LTS 3.3-44 
Effects on Scenic Vista LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 
New Sources of Light and Glare SM 3.3-47 SM 3.3-47 LTS 3.3-47 LTS 3.3-47 

Geology, Soils, and Seismicity         
Slope Stability LTS 3.4-16 SM 3.4-22 SM 3.4-16 SM 3.4-24 
Groundshaking SM 3.4-26 SM 3.4-26 SM 3.4-26 SM 3.4-26 
Expansive Soils SM 3.4-27 SM 3.4-27 SM 3.4-27 SM 3.4-27 
Liquefaction LTS 3.4-30 LTS 3.4-30 SM 3.4-31 LTS 3.4-31 
Ground Squeezing -- 3.4-32 -- 3.4-32 -- 3.4-32 -- 3.4-32 

Hydrology and Water Quality         
Degradation of Water Quality during 

Construction 
SM 3.5-29 SM 3.5-29 SM 3.5-30 SM 3.5-30 

Groundwater Dewatering -- 3.5-33 -- 3.5-34 LTS 3.5-35 -- 3.5-35 
Diversion of Flood Flows -- 3.5-35 -- 3.5-35 SM 3.5-35 -- 3.5-35 
Discharge of Chloraminated Water 

during Construction 
-- 3.5-36 LTS 3.5-36 -- 3.5-36 LTS 3.5-36 

Operational Discharge of Chloraminated 
Water 

-- 3.5-37 -- 3.5-37 -- 3.5-37 -- 3.5-37 

Change in Impervious Surfaces LTS 3.5-45 SM 3.5-45 LTS 3.5-44 SM 3.5-45 

Biological Resources         
Loss of or Damage to Protected Trees LTS 3.6-30 SM 3.6-30 SM 3.6-30 SM 3.6-30 
Degradation to Streams, Wetlands, and 

Riparian Habitats 
-- 3.6-34 -- 3.6-34 SM 3.6-39 -- 3.6-34 

Loss of or Damage to Special-Status 
Plants 

-- 3.6-41 -- 3.6-41 SM 3.6-41 -- 3.6-41 

Disturbance to Special-Status Birds SM 3.6-46 SM 3.6-46 SM 3.6-48 SM 3.6-48 
Disturbance to Special-Status Bats -- 3.6-51 SM 3.6-53 SM 3.6-55 -- 3.6-51 
Disturbance to San Francisco Dusky-

Footed Woodrat 
-- 3.6-56 -- 3.6-56 SM 3.6-58 -- 3.6-56 

Degradation of Special-Status Aquatic 
Species Habitat 

-- 3.6-59 -- 3.6-59 SM 3.6-62 -- 3.6-59 

Disruption to Wildlife Corridors -- 3.6-66 LTS 3.6-68 LTS 3.6-66 -- 3.6-66 



Summary 
 

TABLE S-6 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN TOWN OR MORAGA: SUMMARY OF IMPACTS  

 
a Impacts summarized; please see Chapter 3 for 

details. See Table S-10 for mitigation measures. 
LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Cultural Resources         
Archaeological Resources, including 

Unrecorded Cultural Resources 
SM 3.7-17 SM 3.7-17 SM 3.7-17 SM 3.7-17 

Paleontological Resources SM 3.7-25 SM 3.7-25 SM 3.7-25 SM 3.7-25 
Historic Settings -- 3.7-26 -- 3.7-26 LTS 3.7-26 -- 3.7-26 

Traffic and Circulation         
Increased Traffic SM 3.8-11 SM 3.8-11 SM 3.8-11 SM 3.8-11 
Reduced Road Width SM 3.8-18 -- 3.8-18 SM 3.8-16 -- 3.8-18 
Parking SM 3.8-19 LTS 3.8-19 SM 3.8-19 SM 3.8-19 
Traffic Safety SM 3.8-20 SM 3.8-20 SM 3.8-20 SM 3.8-20 
Access SM 3.8-20 -- 3.8-20 SM 3.8-20 -- 3.8-20 
Transit LTS 3.8-21 -- 3.8-21 SM 3.8-22 -- 3.8-21 
Pavement Damage/Wear LTS 3.8-22 LTS 3.8-22 LTS 3.8-22 SM 3.8-22 

Air Quality         
Construction Emission SM 3.9-19 SM 3.9-19 SM 3.9-22 SM 3.9-22 
DPM Emissions Along Haul Routes LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 
Tunnel-Related Emissions -- 3.9-28 -- 3.9-28 -- 3.9-28 -- 3.9-28 
Operational Pollutant Emissions at 

Treatment Facilities 
-- 3.9-29 -- 3.9-29 -- 3.9-29 -- 3.9-29 

Operational Odor Emissions LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 
Secondary Emissions from Electricity 

Generation 
LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 

Noise and Vibration         
Construction Noise Increases SM 3.10-24 SM 3.10-24 SM 3.10-28 SM 3.10-28 
Noise Increases Along Haul Routes LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 LTS 3.10-37 
Construction-Related Vibration Effects LTS 3.10-38 LTS 3.10-38 SM 3.10-38 SM 3.10-38 
Operational Noise Increases SM 3.10-46 LTS 3.10-40 LTS 3.10-40 LTS 3.10-40 

Hazards and Hazardous Materials         
Hazardous Materials in Soil and 

Groundwater 
SM 3.11-25 SM 3.11-25 SM 3.11-26 SM 3.11-26 

Hazardous Building Materials SM 3.11-29 SM 3.11-29 -- 3.11-28 SM 3.11-29 
Gassy Conditions in Tunnels -- 3.11-30 -- 3.11-30 -- 3.11-30 -- 3.11-30 
High Pressure Gas Line Rupture -- 3.11-30 -- 3.11-30 SM 3.11-30 -- 3.11-30 
Wildland Fires -- 3.11-31 -- 3.11-31 -- 3.11-31 -- 3.11-31 
Release from Construction Equipment LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 
Accidental Release during Operation -- 3.11-33 -- 3.11-33 -- 3.11-33 -- 3.11-33 

Public Services and Utilities         
Disruption of Utility Lines SM 3.12-14 SM 3.12-11 SM 3.12-15 SM 3.12-11 
Increase in Electricity Demand LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 
Increase in Public Services Demand LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 
Adverse Effect On Landfill Capacity SM 3.12-19 SM 3.12-19 SM 3.12-19 SM 3.12-19 
Failure to Achieve State Diversion 

Mandates 
SM 3.12-21 SM 3.12-21 SM 3.12-21 SM 3.12-21 



Summary 
 

 
a Impacts summarized; please see Chapter 3 for details. Does not include 

program-level elements. See Table S-10 for mitigation measures. 
LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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TABLE S-7 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN WALNUT CREEK: SUMMARY OF IMPACTS 
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Land Use, Planning, and Recreation     
Divide an Established Community -- 3.2-14 LTS 3.2-14 
Agricultural Resources Impacts -- 3.2-16 -- 3.2-16 
Recreation Resources Impacts LTS 3.2-17 LTS 3.2-18 

Visual Quality     
Short-Term Visual Effects during Construction LTS 3.3-23 LTS 3.3-19 
Alteration of Appearance of WTTIP Sites SM 3.3-27 SM 3.3-32 
Effects on Views SM 3.3-39 SM 3.3-44 
Effects on Scenic Vista LTS 3.3-46 LTS 3.3-46 
New Sources of Light and Glare SM 3.3-47 LTS 3.3-47 

Geology, Soils, and Seismicity     
Slope Stability SM 3.4-16 LTS 3.4-24 
Groundshaking SM 3.4-26 SM 3.4-26 
Expansive Soils SM 3.4-27 SM 3.4-27 
Liquefaction LTS 3.4-29 SM 3.4-31 
Ground Squeezing -- 3.4-32 -- 3.4-32 

Hydrology and Water Quality     
Degradation of Water Quality during Construction SM 3.5-28 SM 3.5-30 
Groundwater Dewatering LTS 3.5-33 -- 3.5-34 
Diversion of Flood Flows -- 3.5-35 SM 3.5-35 
Discharge of Chloraminated Water during Construction LTS 3.5-36 -- 3.5-36 
Operational Discharge of Chloraminated Water -- 3.5-37 -- 3.5-37 
Change in Impervious Surfaces LTS 3.5-45 LTS 3.5-45 

Biological Resources     
Loss of or Damage to Protected Trees -- 3.6-30 SM 3.6-30 
Degradation to Streams, Wetlands, and Riparian Habitats SM 3.6-34 SM 3.6-34 
Loss of or Damage to Special-Status Plants -- 3.6-41 -- 3.6-41 
Disturbance to Special-Status Birds SM 3.6-46 SM 3.6-46 
Disturbance to Special-Status Bats SM 3.6-51 SM 3.6-51 
Disturbance to San Francisco Dusky-Footed Woodrat -- 3.6-56 -- 3.6-56 
Degradation of Special-Status Aquatic Species Habitat -- 3.6-59 -- 3.6-59 
Disruption to Wildlife Corridors -- 3.6-66 -- 3.6-66 

Cultural Resources     
Archaeological Resources, including Unrecorded Cultural Resources SM 3.7-17 SM 3.7-17 
Paleontological Resources SM 3.7-25 SM 3.7-25 
Historic Settings -- 3.7-26 -- 3.7-26 

Traffic and Circulation     
Increased Traffic SM 3.8-11 SM 3.8-11 
Reduced Road Width -- 3.8-15 SM 3.8-17 
Parking LTS 3.8-19 SM 3.8-19 



Summary 
 

TABLE S-7 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN WALNUT CREEK: SUMMARY OF IMPACTS 

 
a Impacts summarized; please see Chapter 3 for 

details. See Table S-10 for mitigation measures. 
LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Traffic and Circulation (cont.)     
Traffic Safety SM 3.8-20 SM 3.8-20 
Access -- 3.8-20 LTS 3.8-20 
Transit -- 3.8-21 LTS 3.8-21 
Pavement Damage/Wear SM 3.8-22 LTS 3.8-22 

Air Quality     
Construction Emission SM 3.9-17 SM 3.9-21 
DPM Emissions Along Haul Routes LTS 3.9-25 LTS 3.9-25 
Tunnel-Related Emissions -- 3.9-28 -- 3.9-28 
Operational Pollutant Emissions at Treatment Facilities LTS 3.9-31 -- 3.9-29 
Operational Odor Emissions LTS 3.9-32 LTS 3.9-32 
Secondary Emissions from Electricity Generation LTS 3.9-33 LTS 3.9-33 

Noise and Vibration     
Construction Noise Increases SM 3.10-19 SM 3.10-27 
Noise Increases Along Haul Routes LTS 3.10-36 LTS 3.10-37 
Construction-Related Vibration Effects SM 3.10-38 LTS 3.10-38 
Operational Noise Increases SM 3.10-45 LTS 3.10-40 

Hazards and Hazardous Materials     
Hazardous Materials in Soil and Groundwater SM 3.11-24 SM 3.11-26 
Hazardous Building Materials -- 3.11-28 -- 3.11-28 
Gassy Conditions in Tunnels -- 3.11-30 -- 3.11-30 
High Pressure Gas Line Rupture -- 3.11-30 SM 3.11-31 
Wildland Fires -- 3.11-31 -- 3.11-31 
Release from Construction Equipment LTS 3.11-32 LTS 3.11-32 
Accidental Release during Operation -- 3.11-33 -- 3.11-33 

Public Services and Utilities     
Disruption of Utility Lines SM 3.12-11 SM 3.12-15 
Increase in Electricity Demand LTS 3.12-17 LTS 3.12-17 
Increase in Public Services Demand LTS 3.12-19 LTS 3.12-19 
Adverse Effect On Landfill Capacity SM 3.12-19 LTS 3.12-19 
Failure to Achieve State Diversion Mandates SM 3.12-21 SM 3.12-21 

 



Summary 
 

 
a Impacts summarized; please see Chapter 3 for details. See 

Table S-10 for mitigation measures. 
LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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TABLE S-8 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN OAKLAND: SUMMARY OF IMPACTS 
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Land Use, Planning, and Recreation   
Divide an Established Community -- 3.2-14 
Agricultural Resources Impacts -- 3.2-16 
Recreation Resources Impacts -- 3.2-16 

Visual Quality   
Short-Term Visual Effects during Construction LTS 3.3-23 
Alteration of Appearance of WTTIP Sites LTS 3.3-28 
Effects on Views LTS 3.3-41 
Effects on Scenic Vista LTS 3.3-46 
New Sources of Light and Glare SM 3.3-47 

Geology, Soils, and Seismicity   
Slope Stability LTS 3.4-22 
Groundshaking SM 3.4-26 
Expansive Soils SM 3.4-27 
Liquefaction LTS 3.4-29 
Ground Squeezing -- 3.4-32 

Hydrology and Water Quality   
Degradation of Water Quality during Construction SM 3.5-28 
Groundwater Dewatering -- 3.5-33 
Diversion of Flood Flows -- 3.5-35 
Discharge of Chloraminated Water during Construction LTS 3.5-36 
Operational Discharge of Chloraminated Water -- 3.5-37 
Change in Impervious Surfaces LTS 3.5-46 

Biological Resources   
Loss of or Damage to Protected Trees SM 3.6-30 
Degradation to Streams, Wetlands, and Riparian Habitats -- 3.6-34 
Loss of or Damage to Special-Status Plants -- 3.6-41 
Disturbance to Special-Status Birds SM 3.6-45 
Disturbance to Special-Status Bats -- 3.6-51 
Disturbance to San Francisco Dusky-Footed Woodrat -- 3.6-56 
Degradation of Special-Status Aquatic Species Habitat -- 3.6-59 
Disruption to Wildlife Corridors -- 3.6-66 

Cultural Resources   
Archaeological Resources, including Unrecorded Cultural Resources SM 3.7-17 
Paleontological Resources SM 3.7-25 
Historic Settings -- 3.7-26 

Traffic and Circulation   
Increased Traffic SM 3.8-11 
Reduced Road Width -- 3.8-15 
Parking LTS 3.8-19 
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TABLE S-8 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN OAKLAND: SUMMARY OF IMPACTS 

 
a Impacts summarized; please see Chapter 3 for 

details. See Table S-10 for mitigation measures. 
LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Traffic and Circulation   
Traffic Safety SM 3.8-20 
Access -- 3.8-20 
Transit -- 3.8-21 
Pavement Damage/Wear SM 3.8-22 

Air Quality   
Construction Emission SM 3.9-17 
DPM Emissions Along Haul Routes LTS 3.9-25 
Tunnel-Related Emissions -- 3.9-28 
Operational Pollutant Emissions at Treatment Facilities LTS 3.9-32 
Operational Odor Emissions LTS 3.9-32 
Secondary Emissions from Electricity Generation LTS 3.9-33 

Noise and Vibration   
Construction Noise Increases SM 3.10-19 
Noise Increases Along Haul Routes LTS 3.10-37 
Construction-Related Vibration Effects SM 3.10-38 
Operational Noise Increases LTS 3.10-45 

Hazards and Hazardous Materials   
Hazardous Materials in Soil and Groundwater SM 3.11-24 
Hazardous Building Materials SM 3.11-29 
Gassy Conditions in Tunnels -- 3.11-30 
High Pressure Gas Line Rupture -- 3.11-30 
Wildland Fires -- 3.11-31 
Release from Construction Equipment LTS 3.11-32 
Accidental Release during Operation LTS 3.11-37 

Public Services and Utilities   
Disruption of Utility Lines SM 3.12-11 
Increase in Electricity Demand LTS 3.12-17 
Increase in Public Services Demand LTS 3.12-19 
Adverse Effect On Landfill Capacity SM 3.12-19 
Failure to Achieve State Diversion Mandates SM 3.12-21 

 



Summary 
 

 
a Impacts summarized; please see Chapter 3 for details. See 

Table S-10 for mitigation measures. 
LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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TABLE S-9 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN UNINCORPORATED CONTRA COSTA COUNTY: SUMMARY OF IMPACTS 
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Land Use, Planning, and Recreation       
Divide an Established Community -- 3.2-14 LTS 3.2-14 -- 3.2-14 
Agricultural Resources Impacts -- 3.2-16 -- 3.2-16 LTS 3.2-16 
Recreation Resources Impacts -- 3.2-16 LTS 3.2-18 LTS 3.2-19 

Visual Quality       
Short-Term Visual Effects during Construction LTS 3.3-23 LTS 3.3-19 LTS 3.3-23 
Alteration of Appearance of WTTIP Sites SM 3.3-27 SM 3.3-34 SM 3.3-34 
Effects on Views SM 3.3-40 SM 3.3-45 SM 3.3-46 
Effects on Scenic Vista LTS 3.3-46 LTS 3.3-46 LTS 3.3-46 
New Sources of Light and Glare SM 3.3-47 SM 3.3-47 SM 3.3-47 

Geology, Soils, and Seismicity       
Slope Stability SM 3.4-22 SM 3.4-25 SM 3.4-25 
Groundshaking SM 3.4-26 SM 3.4-26 SM 3.4-26 
Expansive Soils SM 3.4-27 SM 3.4-27 SM 3.4-27 
Liquefaction LTS 3.4-29 SM 3.4-31 LTS 3.4-32 
Ground Squeezing -- 3.4-32 -- 3.4-32 -- 3.4-32 

Hydrology and Water Quality       
Degradation of Water Quality during Construction SM 3.5-28 SM 3.5-31 SM 3.5-31 
Groundwater Dewatering LTS 3.5-33 LTS 3.5-35 -- 3.5-35 
Diversion of Flood Flows -- 3.5-35 SM 3.5-35 -- 3.5-35 
Discharge of Chloraminated Water during Construction LTS 3.5-36 -- 3.5-36 -- 3.5-36 
Operational Discharge of Chloraminated Water -- 3.5-37 -- 3.5-37 -- 3.5-37 
Change in Impervious Surfaces LTS 3.5-43 LTS 3.5-44 LTS 3.5-45 

Biological Resources       
Loss of or Damage to Protected Trees SM 3.6-30 SM 3.6-30 SM 3.6-30 
Degradation to Streams, Wetlands, and Riparian 

Habitats 
SM 3.6-36 SM 3.6-39 LTS 3.6-34 

Loss of or Damage to Special-Status Plants -- 3.6-41 SM 3.6-41 -- 3.6-41 
Disturbance to Special-Status Birds SM 3.6-45 SM 3.6-49 SM 3.6-49 
Disturbance to Special-Status Bats SM 3.6-53 SM 3.6-55 -- 3.6-51 
Disturbance to San Francisco Dusky-Footed Woodrat LTS 3.6-57 LTS 3.6-58 -- 3.6-56 
Degradation of Special-Status Aquatic Species Habitat SM 3.6-61 SM 3.6-63 -- 3.6-59 
Disruption to Wildlife Corridors LTS 3.6-68 LTS 3.6-66 -- 3.6-66 

Cultural Resources       
Archaeological Resources, including Unrecorded 

Cultural Resources 
SM 3.7-17 SM 3.7-17 SM 3.7-17 

Paleontological Resources SM 3.7-25 SM 3.7-25 SM 3.7-25 
Historic Settings -- 3.7-26 -- 3.7-26 -- 3.7-26 

Traffic and Circulation       
Increased Traffic SM 3.8-11 SM 3.8-11 SM 3.8-11 
Reduced Road Width -- 3.8-15 SM 3.8-16 -- 3.8-15 
Parking SM 3.8-19 SM 3.8-19 LTS 3.8-19 
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TABLE S-9 (Continued) 
WATER TREATMENT AND TRANSMISSION IMPROVEMENTS PROGRAM –  

PROJECTS IN UNINCORPORATED CONTRA COSTA COUNTY: SUMMARY OF IMPACTS 

 
a Impacts summarized; please see Chapter 3 for 

details. See Table S-10 for mitigation measures. 
LTS = Less Than Significant 
SM = Significant and Mitigable 

SU = Significant and Unavoidable 
-- = Impact does not apply 
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Traffic and Circulation (cont.)       
Traffic Safety SM 3.8-20 SM 3.8-20 SM 3.8-20 
Access -- 3.8-20 SM 3.8-21 -- 3.8-20 
Transit -- 3.8-21 SU 3.8-22 -- 3.8-21 
Pavement Damage/Wear LTS 3.8-22 SM 3.8-22 LTS 3.8-22 

Air Quality       
Construction Emission SM 3.9-17 SM 3.9-23 SM 3.9-22 
DPM Emissions Along Haul Routes LTS 3.9-25 LTS 3.9-25 LTS 3.9-25 
Tunnel-Related Emissions -- 3.9-28 -- 3.9-28 -- 3.9-28 
Operational Pollutant Emissions at Treatment Facilities LTS 3.9-31 -- 3.9-29 -- 3.9-29 
Operational Odor Emissions LTS 3.9-32 LTS 3.9-32 LTS 3.9-32 
Secondary Emissions from Electricity Generation LTS 3.9-33 LTS 3.9-33 LTS 3.9-33 

Noise and Vibration       
Construction Noise Increases SM 3.10-19 SM 3.10-29 SM 3.10-30 
Noise Increases Along Haul Routes LTS 3.10-36 LTS 3.10-37 LTS 3.10-37 
Construction-Related Vibration Effects SM 3.10-38 SM 3.10-38 LTS 3.10-38 
Operational Noise Increases LTS 3.10-45 SM 3.10-47 SM 3.10-48 

Hazards and Hazardous Materials       
Hazardous Materials in Soil and Groundwater SM 3.11-24 SM 3.11-27 SM 3.11-27 
Hazardous Building Materials SM 3.11-29 -- 3.11-28 -- 3.11-28 
Gassy Conditions in Tunnels -- 3.11-30 -- 3.11-30 -- 3.11-30 
High Pressure Gas Line Rupture -- 3.11-30 SM 3.11-30 -- 3.11-30 
Wildland Fires -- 3.11-31 -- 3.11-31 LTS 3.11-31 
Release from Construction Equipment LTS 3.11-32 LTS 3.11-32 LTS 3.11-32 
Accidental Release during Operation LTS 3.11-37 -- 3.11-33 -- 3.11-33 

Public Services and Utilities       
Disruption of Utility Lines SM 3.12-11 SM 3.12-15 SM 3.12-16 
Increase in Electricity Demand LTS 3.12-17 LTS 3.12-17 LTS 3.12-17 
Increase in Public Services Demand LTS 3.12-19 LTS 3.12-19 LTS 3.12-19 
Adverse Effect On Landfill Capacity SM 3.12-19 SM 3.12-19 SM 3.12-19 
Failure to Achieve State Diversion Mandates SM 3.12-21 SM 3.12-21 SM 3.12-21 

 



Summary 
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TABLE S-10 
SUMMARY OF MITIGATION MEASURES BY IMPACT 

Impact Mitigation Measure(s) 

3.3-1: Short-term visual 
effects (construction) 

 For stationary (non-pipeline) projects expected to be constructed over a period of one year or more, the District will require the contractor to ensure 
that construction-related activity is as clean and inconspicuous as practical by storing building materials and equipment within the proposed 
construction staging areas or in areas that are generally away from public view and by removing construction debris promptly at regular intervals. 

3.3-2a: Altered Visual 
Appearance 
(construction) 

 Implement landscaping plans, in consultation with applicable jurisdiction. 
 Plant native vegetation and/or construct earth berms around all proposed above-ground facilities to provide screening. 
 Revegetate disturbed areas to minimize textural contrasts with the surrounding vegetation. 
 Replace any landscaping at the WTTIP project sites that is removed or destroyed during construction, consistent with the landscape plan, using 

grasses, shrubs, and trees typical of the surrounding area. 
 Warrant landscape plantings for one year after project completion. 

3.3-2b: Altered Visual 
Appearance (permanent) 

 Restore disturbed, graded areas to a natural-appearing landform. 

3.3-2c: Changed Views 
from Surrounding Areas 

 Paint or include appropriate concrete admixtures in proposed facilities to achieve low-glare, earth-tone colors that blend with the surrounding terrain and 
visual setting. 
– At the Lafayette WTP, landscaped berms may be incorporated into the final site and landscape plans at proposed clearwell sites in order to 

screen views from the Walter Costa Trail.  
– At the Orinda WTP backwash water facility use textures, colors and materials that will blend with existing filter plant buildings. 
– For the Tice, Withers, Happy Valley, and Sunnyside Pumping Plants, new pump structures and buildings will include architectural treatment and 

design elements (such as pitched roofs, roof overhangs, or ornamental window or trim detail) to enhance the appearance of new facilities.  
– For the Lafayette WTP, Orinda WTP, Happy Valley and Tice Pumping Plants, the design of new walls, gates, and fencing will include aesthetic 

architectural treatment where facilities are located near public trails, residences, or scenic roadways. 

3.3-5: Light Glare during 
Nighttime Construction 

 Ensure that lighting used during nighttime construction is directed downward and oriented such that no light source is directly visible from 
neighboring residential areas to the extent possible. 

3.3-5: Light Glare from 
Permanent Lighting 

 Utilize cutoff shields and nonglare fixture design. 
 Ensure that all permanent exterior lighting is directed onsite and downward to the extent possible. 
 Use motion-sensor activation, landscaping, and avoid highly reflective building materials and/or finishes. 

3.4-1: Slope Stability 
Hazards 

 Perform site-specific design-level geotechnical evaluations for non-pipeline projects, including detailed slope stability evaluations, to identify specific 
hazards and mitigate those hazards in final design and during construction. Slope stabilization measures may include: appropriate slope inclination 
(not steeper than 2 horizontal to 1 vertical), slope terracing, fill compaction, soil reinforcement, surface and subsurface drainage facilities, 
engineered retaining walls, buttresses, and/or erosion control measures. 

3.4-2: Groundshaking 
Hazards 

 Perform site-specific design-level evaluations of seismic susceptibility for non-pipeline projects, including subsurface exploration as appropriate and 
incorporate seismic design criteria to ensure that facilities are designed to withstand the highest expected peak acceleration. Design and construct 
buildings in accordance with the District’s seismic design standards and/or meet or exceed design standards for Seismic Zone 4 in the most recent 
edition of the California Building Code. 

3.4-3: Expansive Soils 
Hazards 

 Perform site-specific investigations for non-pipeline projects to determine the presence and characteristics of potentially compressible soils, the 
engineering properties of the foundation material, the depth and thickness of soil layers, and the depth to groundwater. 
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Impact Mitigation Measure(s) 

3.4-3: Expansive Soils 
Hazards (cont.) 

 Include measures to reduce settlement or uplift, including: removal and replacement of soil, deep foundations, and/or deep mixing of compressible 
or expansive soils with stabilizing agents. 

 Any fill used will be selected, placed, compacted, and inspected in accordance with plans and specifications prepared by a licensed professional 
engineer. 

3.4-4: Liquefaction 
Hazards 

 Perform site-specific evaluation and testing for non-pipeline projects to determine potential for liquefaction and damage to project facilities. 
 Minimize significant liquefaction hazards through: densification or dewatering of surface or subsurface soils, construction of pile or pier foundations 

to support pipelines and/or buildings, and/or removal and replacement of liquefiable material with more appropriate material. 

3.4-5: Squeezing Ground 
in Tunnel 

 Excavate tunnel using either steel rib-type supports and blocking or a precast concrete segmental lining system. 
 Use shotcrete to strengthen sidewalls and faces when the tunnel excavation is not advanced within about a day. 

3.5-1: Degradation to 
Creek Water Quality  

 Grade construction staging areas to contain surface runoff so that contaminants such as oil, grease, and fuel products do not drain towards creeks 
and other receiving waters. 

 If heavy-duty construction equipment is stored overnight at the construction staging areas, place drip pans beneath the machinery engine block and 
hydraulic systems to prevent any leakage from entering site runoff or reaching receiving waters. 

 Obtain an encroachment permit from the Contra Costa County Flood Control and Water Conservation District and comply with state and federal 
agency requirements pertaining to work in or near wetlands or streambeds. 

3.5-3: Flood Flow 
Impedance 

 Prohibit the stockpiling of soil, storage of hazardous materials, and stockpiling of construction materials in flood zones during the rainy season. 

3.5-6: Impervious 
Surface Increase 

 Incorporate site design and landscape features to maximize infiltration, promote retention or detention, slow runoff, and minimize impervious 
surfaces so that post-development pollutant loads from the site are reduced to the maximum extent possible. 

3.6-1: Loss of or Damage 
to Protected Trees 

 Prior to construction, trees to be retained that are adjacent to or within project construction areas will be identified, mapped, and clearly delineated 
by protective fencing (e.g., short post and plank walls), installed at the tree dripline. Where dripline encroachment must occur, use special 
construction techniques (e.g., hand trenching) to allow the roots to breathe and obtain water. No storage of equipment, machinery, stockpiles of 
excavated soils, or construction materials; or dumping of oils or chemicals within retained tree driplines. 

 No more than 25 percent of a tree’s canopy removed during the pruning of retained trees. 
 Removal of protected trees native to the local area, such as valley oak and coast live oak, replaced by native trees on a 3:1 basis. Non-native 

protected trees replaced at a 1:1 ratio with a native tree species. 
 Warrant the health of all trees to be preserved within and adjacent to the construction corridor of project-related pipeline and facility sites for three 

years (five years if dripline area was disturbed). 
 Replace any tree that is to be retained, but that dies as a result of project construction activities during the warranty period, with a tree of the same 

species. 
 Develop and implement a five-year tree monitoring program with appropriate performance standards. 
 Refine pipeline alignments in the field, to the extent feasible and within hydraulic constraints, to avoid removal of protected trees. 

3.6-2: Degradation to 
Streams, Wetlands, and 
Riparian Habitats 

 Confine construction activities to areas above or below the stream crossing, or by using jack-and-bore or similar construction where feasible and 
where no other sensitive habitat (e.g., stream, riparian habitat, or protected trees) would be affected. 

 Establish a minimum 25-foot construction exclusion zone (from the edge of wetland, riparian habitat, or the creek banks, whichever is greater), using 
protective fencing. 
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Impact Mitigation Measure(s) 

3.6-2: Degradation to 
Streams, Wetlands, and 
Riparian Habitats  
(cont.) 

 If impacts to potentially jurisdictional features and associated riparian vegetation cannot be avoided or minimized, a qualified biologist will complete a 
wetland delineation in accordance with Corps guidelines and will obtain the appropriate permits/agreements, including a Section 401 water quality 
certification from the RWQCB, a Section 404 wetland permit from the Corps, and/or a Section 1602 Streambed Alteration Agreement from the CDFG. 

 Recontour and revegetate any temporarily or permanently disturbed portions of a creek, wetland, or riparian habitat at a ratio depending on type of 
disturbance and location of restoration opportunity. 

 Develop and implement a five-year wetland mitigation and monitoring program with appropriate performance standards. 
 Protect the unvegetated creek banks by replanting banks using native or sterile non-native seeds or seedlings following construction within the creek, 

removing non-native vegetation from stream banks, and employing biotechnical bank stabilization methods, such as willow wattles and biodegradable 
erosion control mats, where appropriate. 

 Where applicable for overflow discharges into a creek or reservoir, install energy dissipaters, such as riprap, in the creek to minimize erosion and water 
quality effects. 

 Ensure that work activities within creeks are completed during the low-flow period (between April 1 and October 15), unless otherwise approved by 
appropriate regulatory agencies. 

 Store equipment and materials away from waterways to the extent feasible. No debris will be deposited within 60 feet of creeks for most WTTIP projects. 
 Provide proper and timely maintenance for vehicles and equipment used during construction to reduce the potential for mechanical breakdowns leading 

to a spill of materials into or around the creeks. Conduct maintenance and fueling activities away from the creek. 
 Install silt fencing material at the edge of established buffer zones for riparian habitat, or at the edge of the creek where no riparian habitat is present. 
 Minimize the removal of riparian and wetland vegetation. 

3.6-3 
Loss of or Damage to 
Special-Status Plants / 
Sensitive Natural 
Communities 

 Conduct seasonal presence/absence surveys for special-status plant species and sensitive plant communities within the limits of construction prior 
to construction. If identified, avoid (through facility redesign if necessary) to the extent feasible and/or establish a visible buffer zone (25 feet at 
minimum) prior to construction. If it is not feasible to avoid disturbance or mortality, restore special-status plant habitat and/or sensitive plant 
communities at an equal ratio. Develop and implement a five-year restoration mitigation and monitoring program, with appropriate performance 
standards. 

 Revegetate all natural areas temporarily disturbed due to project activities and restore using locally collected plant materials specific to that 
community. 

 Monitor all revegetated sites for five years using appropriate performance standards. 

3.6-4: Disturbance to 
Nesting Special-Status 
Birds 

 Schedule construction activities during the nonbreeding season (September 1 through January 31) to the extent feasible. Otherwise implement the 
following: 
– Retain a qualified wildlife biologist to conduct preconstruction surveys of all potential nesting habitat within 500 feet of construction activities where 

access is available. 
– If active nests are found during preconstruction surveys, create a no-disturbance buffer (acceptable in size to the CDFG) around active raptor 

nests and nests of other special-status birds during the breeding season, or until it is determined that all young have fledged. Typical buffers 
include 500 feet for raptors and 250 feet for other nesting birds. 

 Conduct preconstruction burrowing owl surveys in all areas that may provide suitable habitat for this species. If present, avoid disturbing active 
burrowing owl nests during the breeding season and implement standard CDFG guidelines during the nonbreeding season. 

 Avoid disturbing winter roosts of bald eagles by performing preconstruction surveys, avoiding known wintering habitat, and creating no-disturbance 
buffers. 
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Impact Mitigation Measure(s) 

3.6-5: Disturbance to 
Special-Status Bat 
Species 

 Prior to construction activities (i.e., ground clearing and grading, including removal of trees or shrubs) within 200 feet of trees that potential support 
special-status bats, retain a qualified bat biologist to survey for special-status bats. If present, create a no-disturbance buffer (acceptable in size to 
the CDFG) around active bat roosts during the breeding season (April 15 through August 15). 

3.6-6: Disturbance to 
San Francisco dusky-
footed woodrat 

 Conduct preconstruction surveys to identify possible nests and, if present, avoid or relocate nests prior to construction. 

3.6-7: Degradation of 
Aquatic Habitat and 
Sensitive Species 

 Implement best management practices (BMPs) for construction activities, to reduce potential impacts to steelhead and other aquatic species and 
habitat resulting from sedimentation, turbidity, and accidental hazardous material inputs.  

 Implement a biological resource education program for construction crews and contractors that includes materials describing sensitive resources, 
resource avoidance, permit conditions, and possible fines for violations of state or federal environmental laws. 

 Monitor construction activities within and adjacent to aquatic and riparian habitats. 
 Divert water from around the section of any worksite that is within the actively flowing channel of creeks.  
 Place sediment curtains downstream of the construction or maintenance activity zone to prevent sediment disturbed during trenching activities within 

or near creeks.  
 If groundwater is encountered, or if water remains within the worksite after flows are diverted, pump out of the construction area and into a suitably 

constructed retention basin. 
 Install silt fencing in all areas where construction occurs within 100 feet of actively flowing water. 
 Prepare and implement a spill prevention plan to ensure the proper handling and storage of potentially hazardous materials, as well as the proper 

procedures for cleaning up and reporting any spills. If necessary, construct containment berms to prevent spilled materials from reaching the creek 
channels. 

 Store equipment and materials at least 60 feet from waterways. No debris (such as trash and spoils) deposition within 100 feet of wetlands. Locate 
staging and storage areas for equipment, materials, fuels, lubricants, and solvents outside of the stream channel and banks and within the smallest 
area feasible. Place drip pans under stationary equipment such as motors, pumps, generators, compressors, and welders located within or adjacent 
to creek. 

 Avoid potential habitat for California red-legged frog through the use of bore-and-jack or other trenchless construction techniques. Employ 
reasonable and prudent measures such as environmental training, construction equipment and materials storage guidelines, silt fencing, and 
revegetation. 

 Avoid disturbing western pond turtle, foothill yellow-legged frog, and their habitats by conducting pre-construction surveys to determine presence, 
and if appropriate, by temporarily relocating any identified western pond turtles or foothill yellow frogs upstream of the construction site, and placing 
temporary barriers around the construction site to prevent ingress. 

3.7-1: Disturbance to 
Archaeological Sites 

 In the event of accidental discovery of cultural resources, such as structural features, bone, shell, artifacts, human remains, architectural remains 
(such as bricks or other foundation elements), or historic archaeological artifacts (such as antique glass bottles, ceramics, horseshoes, etc.), 
suspend work, and retain a qualified cultural resource specialist to investigate and determine the significance of the find. 

 Retain a qualified archaeological consultant to monitor ground-disturbing or vegetation removal activity within 500 feet of a known archaeological 
site. If an intact archaeological deposit is encountered, cease all soil-disturbing activities in the vicinity of the deposit, evaluate the deposit, and take 
appropriate remedial actions. 

3.7-2: Disturbance to 
Paleontological Sites 

 In the event a fossil is discovered during construction, excavations within 50 feet of the find until the discovery is examined by a qualified 
paleontologist, halt the significance of the find evaluated, and appropriate remedial actions taken. 
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Impact Mitigation Measure(s) 

3.7-3: Disturbance or 
Alteration to Historic 
Resources 

 Provide additional landscaping around sensitive treatment plant and distribution facilities to screen elements from view and soften their visual 
appearance.  

3.8-1: Construction 
Traffic Increases 
3.8-2: Restricted Travel 
Lanes 
3.8-3: On-Street Parking 
Displacement 
3.8-4: Traffic Safety 
Hazards 
3.8-5: Access Disruption 
3.8-6: Transit Service 
Disruption 

 Obtain any necessary road encroachment permits prior to construction. 
 Coordinate development of a traffic safety / traffic management plan (for work in the public right-of-way) with agencies having jurisdiction over the 

affected roads. 
 Develop circulation and detour plans to minimize impacts to local street circulation. Use haul routes minimizing truck traffic on local roadways to the 

extent possible. Use flaggers and/or signage to guide vehicles through and/or around the construction zone. 
 Control and monitor construction vehicle movements through the enforcement of standard construction specifications by periodic onsite inspections. 
 To the extent feasible, and as needed to avoid adverse impacts on traffic flow, schedule truck trips outside of peak morning and evening commute 

hours. 
 Limit lane closures during peak hours to the extent possible. Restore roads and streets to normal operation by covering trenches with steel plates 

outside of allowed working hours or when work is not in progress. 
 Limit, where possible, the pipeline construction work zone to a width that, at a minimum, maintains alternate one-way traffic flow past the 

construction zone. Parking may be prohibited if necessary to facilitate construction activities or traffic movement. If the work zone width loss not 
allow a 10-foot-wide paved travel lane, then close the road to through-traffic (except emergency vehicles) and use detour signing for alternative 
access streets.  

 Include signage to direct pedestrians and bicyclists around project construction work zones that displace sidewalks and/or bike lanes. 
 Store all equipment and materials in designated contractor staging areas on or adjacent to the worksite in such a manner to minimize obstruction to 

traffic. 
 Identify locations for parking by construction workers (within the construction zone or, if needed, at a nearby location with transport provided 

between the parking location and the worksite). 
 Comply with roadside safety protocols. Provide “Road Work Ahead” warning signs and speed control (including signs informing drivers of 

state-legislated double fines for speed infractions in a construction zone) to achieve required speed reductions for safe traffic flow through the work 
zone. 

 Coordinate with facility owners or administrators of sensitive land uses such as police and fire stations, transit stations, hospitals, and schools. 
Provide advance notification to the facility owner or operator of the timing, location, and duration of construction activities and the locations of 
detours and lane closures.  

 Coordinate construction activities, to extent possible, to minimize traffic disturbances adjacent to schools (e.g., do work during summer months when 
there is less activity at schools). For construction activities that occur during the school year, provide flaggers in the school areas to ensure traffic 
and pedestrian safety.  

 Coordinate with the County Connection so the transit provider can temporarily relocate bus routes or bus stops in work zones as it deems 
necessary. 

 To the extent feasible, and as needed to avoid adverse impacts on traffic flow, schedule construction of project elements to avoid overlapping 
maximum trip-generation construction phases. 

3.8-7: Road Damage and 
Wear 

 Prior to project construction, document road conditions for all routes to be used by project-related vehicles. Repair roads damaged by construction to a 
structural condition at least equal to that which existed prior to construction activity.  
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Impact Mitigation Measure(s) 

3.9-1: Dust and Exhaust 
Emission Increases 

 Maintain dust control within the site and provide adequate measures to prevent a dust problem for neighbors. Use water sprinkling, temporary 
enclosures, and other suitable methods to limit the rising of dust and dirt. Ensure that no visible dust clouds extend beyond the project boundaries or 
extend more than 50 feet from the source of any onsite project construction activities.  

 Load trucks in a manner to prevent materials or debris from dropping on streets. Trim loads and remove all material from shelf areas of vehicles to 
prevent spillage. Take precautions when necessary to avoid cresting dust and littering by watering the load after trimming and by promptly sweeping 
the pavement to remove dirt and dust. 

 Cover all trucks hauling soil, sand, and other loose materials. 
 Pave, apply water, or apply nontoxic soil stabilizers or rock on all unpaved access roads, parking areas, and staging areas at construction sites. 
 Sweep daily with water sweepers all paved access roads, parking areas, and staging areas at construction sites. 
 Sweep streets daily with water sweepers if visible soil material is carried onto adjacent public streets. 
 Hydroseed or apply nontoxic soil stabilizers to inactive construction areas (previously graded areas inactive for 10 days or more). 
 Enclose, cover, water, or apply nontoxic soil binders to exposed stockpiles (dirt, sand, etc.). 
 Limit traffic speeds on unpaved roads to 15 miles per hour. 
 Install sandbags or other erosion control measures to prevent silt runoff to public roadways. 
 Replant vegetation in disturbed areas as quickly as possible. 
 Use line power instead of diesel generators at all construction sites where line power is available. Line power will be used at the tunnel entry and exit 

shafts for the Orinda-Lafayette Aqueduct project. 
 Limit the idling of all mobile and stationary construction equipment to five minutes; limit the idling of all diesel-fueled commercial vehicles (weighing 

over 10,000 pounds, both California- or non-California-based trucks) to 30 seconds at a school or five minutes at any location. In addition, limit the 
use of diesel auxiliary power systems and main engines to five minutes when within 100 feet of homes or schools while driver is resting. 

 Operate any stationary, diesel-fueled, compression-ignition engines as part of construction of WTTIP facilities to comply with applicable fuel and fuel 
additive requirements and emission standards.  

 If stationary equipment (such as generators for ventilation fans) must be operated continuously, locate such equipment at least 100 feet from homes 
or schools where possible. 

 Perform tune-ups regularly for all equipment, particularly for haul and delivery trucks. 

3.9-3: Ventilation Fan 
Emissions 

 For any projects that would require a tunnel ventilation system, if hydrogen sulfide gas or any other odorous gases are encountered during tunnel 
excavation and become a nuisance odor problem (including diesel exhaust), add water scrubbers and appropriate chemicals to the ventilation 
system to remove the nuisance odors. 

3.10-1: Construction 
Noise 

 Manage construction activities at the construction site so that they do not cause daytime noise levels to exceed the 70-dBA speech interference 
criterion at the closest affected sensitive receptors, nor be inconsistent with local ordinances, where feasible. 

 Limit truck operations (haul trucks and concrete delivery trucks) to specified daytime hours.  
 Use best available noise control techniques (including mufflers, intake silencers, ducts, engine enclosures, and acoustically attenuating shields or 

shrouds) for all equipment and trucks as necessary. 
 If impact equipment (e.g., jack hammers, pavement breakers, and rock drills) is used during project construction, use hydraulically or electric-

powered equipment wherever possible to avoid the noise associated with compressed-air exhaust from pneumatically powered tools. However, 
where such use is unavoidable, use an exhaust muffler on the compressed-air exhaust. Use external jackets on the tools themselves, where 
feasible. Employ quieter procedures, such as drilling rather than impact equipment, whenever feasible.  

 Wherever pile driving is required (possibly at tunnel shafts, jack-and-bore pit shafts, Moraga Reservoir and Tice Pumping Plant sites), predrill pile 
holes to minimize the duration of pile driving. 
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Impact Mitigation Measure(s) 

3.10-1: Construction 
Noise (cont.) 

 Locate stationary noise sources as far from sensitive receptors as possible. If they must be located near receptors, use adequate muffling (with 
enclosures). Orient enclosure opening or venting away from sensitive receptors. 

 Locate material stockpiles as well as maintenance/equipment staging and parking areas as far as practicable from residences and schools. 
 If any pipeline construction zones are located within 50 feet of school classrooms or childcare facilities, schedule pipeline construction activities (or 

at least the noisier phases of construction) on weekend or school vacation days to the extent feasible, avoiding weekday hours when schools are in 
session.  

 Designate a contact person responsible for responding to construction-related issues, including noise.  
 Limit construction at the WTTIP project sites to the hours of operation specified by each jurisdiction’s noise ordinance except during critical water 

service outages or other emergencies and special situations. Where feasible, subject any equipment operating beyond these hours to the day and 
night noise limits of each jurisdiction for various activities in single-family residential zones. 

 Conduct a noise monitoring program prior to implementation of any project where construction would extend beyond ordinance time limits to 
accurately determine baseline ambient noise levels at the closest residential receptors and to measure increases in noise levels at these receptors 
during a test run of equipment proposed to be operated on the site during the more noise-sensitive nighttime hours. Adjust project noise limits and/or 
incorporate additional control measures (e.g., sound barriers) as engine controls, appropriate depending on the results of this monitoring program. 

 At the Upper San Leandro WTP, make a reasonable effort to limit operation of impact construction equipment to less than 10 days to be consistent 
with Oakland Noise Ordinance construction noise limits. However, if this limit cannot be met, construction at this site will occur in a manner 
consistent with the Oakland City Council Adopted Construction Noise Mitigation Measures to the extent feasible. 

 Reduce construction-related noise levels associated with the Orinda-Lafayette Aqueduct and any other WTTIP projects that involve construction of 
tunnel shafts (including jack-and-bore pits) by retaining an acoustical engineer to design sound abatement measures that will meet the local 
ordinance limits, to the extent possible. Among other things, the acoustical engineer will provide design specifications for the sound barrier design 
and the specific ventilation fan to be used (based on type, size, orientation, location, exhaust, etc.) at tunnel portals. 

 Use quiet tunnel ventilation fans directed away from sensitive receptors. Additional measures that could be employed to reduce fan noise, if 
necessary, include enclosing fans, treating the interior surface of the enclosure for acoustical absorption, or using silencers or acoustically lined inlet 
plena to control the inlet noise. 

 Prior to construction, take baseline noise measurements at the entry and exit shafts. If baseline ambient noise levels already exceed applicable 
noise ordinance limits at the closest residential receptors, adjust the project noise limits appropriately so that construction noise levels do not result 
in a noticeable increase in ambient noise levels at these receptors. 

 Cease loader operations at the surface (the area outside the tunnel shaft) in the tunnel portal vicinities at 6 p.m. on weekdays and do not operate on 
weekends except during critical water service outages or other emergencies and special situations. 

 Construct bins used to transport spoils, including rocks and debris, of nonmetallic material or have a nonmetallic liner (such as cardboard), if 
feasible. Perform muck box tipping/dumping at the surface in a manner that minimizes clanging, banging, or booming noises (metal to metal contact) 
during evening and nighttime hours (6 p.m. to 8:00 a.m. on weekdays). 

 Restrict underground controlled detonation in the tunnel shaft areas to the hours of 8:00 a.m. to 6:00 p.m. Limit the amount of explosive and the 
delay times of any explosive charges used so as to produce a maximum noise level at the closest adjacent receptor of 60 dBA (Ldn). 

 Do not operate backup alarms on any equipment during nighttime hours (10:00 p.m. to 7:00 a.m.).  
 Erect sound barriers around the tunnel entry and exit shafts to minimize noise impacts on adjacent receptors. 
 Locate proposed jack-and-bore pits as far from sensitive receptors as technically feasible. 
 Wherever a sensitive receptor is located within 150 feet of a construction site at a treatment plant, reservoir, or pumping plant, and at both tunnel 

shafts, provide temporary sound barriers between the construction site and the closest receptors to reduce noise levels to below the speech 
interference criterion at the closest receptor. Use sound-absorbing blankets at appropriate locations as necessary. 

 Locate any openings in sound barriers that are provided for truck/vehicle access away from sensitive receptors. 
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Impact Mitigation Measure(s) 

3.10-3: Construction 
Vibration 

 Limit surface vibration to no more than 0.5 in/sec PPV, measured at the nearest residential or other sensitive structure. Conduct monitoring to verify. 
 Prior to any controlled detonations, perform tests to determine the rock properties so that vibrations from the blast remain within the required PPV 

limit of 0.5 in/sec at the nearest structure. 
 To the extent possible, notify residents in the potentially affected area in advance of controlled detonation activities. 

3.10-4: Operational 
Noise 

 Enclose pumping and emergency generator facilities, and locate vents on the building facades facing away from adjacent residential receptors.  
 Construct masonry sound barriers around transformers, and make substations of sufficient height to provide at least 10 dB or more of noise 

attenuation.  

3.11-1: Exposure to 
Hazardous materials in 
Soil 

 For construction of all facilities requiring excavation of more than 50 cubic yards of soil, conduct a Phase I and, if warranted, Phase II environmental 
site assessment and take remedial actions as appropriate. 

3.11-2: Exposure to 
Hazardous Materials 
Related to Building 
Demolition 

 Conduct a hazardous building materials survey for each of the structures subject to demolition or renovation activities and take appropriate 
abatement action, such as containment and/or removal. 

3.12-1: Damage to 
Existing Utilities 

 Locate overhead and underground utility lines, such as natural gas, electricity, sewage, telephone, fuel, and water lines that may reasonably be 
expected to be encountered during excavation work. 

 Highlight all high-priority utilities in construction drawings. 
 Coordinate regularly on planned excavation occurring near a high priority utility.  
 Specify a safe distance to work near high-pressure gas lines, and do not authorize excavation closer to the pipeline until the designated health and 

safety officer confirms and documents in the construction records that: (1) the line was appropriately located in the field by the utility owner using as-
built drawings and a pipeline-locating device, and (2) the location was verified by hand by the construction contractor. 

 Protect, support, or remove underground utilities as necessary to safeguard employees. 
 Notify local fire departments any time damage to a gas utility results in a leak or suspected leak, or whenever damage to any utility results in a threat 

to public safety. 
 Promptly contact utility owner if any damage occurs as a result of the project and reconnect disconnected cables and lines with owner approval. 
 Observe Department of Health Services (DHS) standards, which require: (1) a 10-foot horizontal separation between parallel sewage and water 

mains (gravity or force mains); (2) a 1-foot vertical separation between perpendicular water and sewage line crossings; and (3) encasement of 
sewage mains in protective sleeves where a new water line crosses under or over an existing wastewater main. 

 Coordinate final construction plans and specifications with affected utilities, such as PG&E. 

3.12-4: Landfill Capacity 
Reduction 

 Encourage project facility design and construction methods that produce less waste, or that produce waste that could more readily be recycled or 
reused. 
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CHAPTER 1 
Introduction 

This chapter contains the following sections: 

1.1 Purpose of the EIR 
1.2 CEQA EIR Process 

1.1 Purpose of the EIR 
The East Bay Municipal Utility District (EBMUD), as the lead agency, has prepared this Draft 
Environmental Impact Report (EIR) for the Water Treatment and Transmission Improvements 
Program (WTTIP) in compliance with the California Environmental Quality Act (CEQA) and the 
CEQA Guidelines. The EIR is a public document for use by EBMUD, other governmental 
agencies and the public in identifying and evaluating the potential environmental consequences of 
a project, identifying mitigation measures to lessen or eliminate adverse impacts, and examining 
feasible alternatives to the project. The impact analyses in this report are based on a variety of 
sources; references for these sources are listed at the end of each technical section. The 
information contained in this EIR will be reviewed and considered by the EBMUD Board of 
Directors prior to the ultimate decision to approve, disapprove, or modify the proposed project. 

1.2 CEQA EIR Process 

1.2.1 Notice of Preparation and Scoping 
In accordance with Sections 15063 and 15082 of the CEQA Guidelines, EBMUD prepared a 
Notice of Preparation (NOP) for this EIR. The NOP was circulated to local, state, and federal 
agencies on August 31, 2005. Comments were requested by October 7, 2005. In response to some 
of these comments, EBMUD clarified certain aspects of the project description and issued a 
Revised NOP on December 15, 2005; comments were requested by January 18, 2006. The NOP 
and Revised NOP provided a general description of the proposed action, a review of the sites 
being considered for proposed facilities, and a preliminary list of potential environmental 
impacts. 

Throughout the EIR process to date, EBMUD has conducted six public and agency meetings to 
discuss the project and to solicit public input as to the scope and content of this EIR. In addition, 
Appendix A of this Draft EIR presents a description of public outreach efforts to date. 
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A variety of issues have been raised in response to the NOP and at community and agency 
meetings. Table 1-1 at the end of this chapter lists issues raised that pertain to the scope and 
content of this EIR and indicates the EIR section in which the issue is addressed. 

1.2.2 Draft EIR 

This Draft EIR will be available to local, state, and federal agencies and to interested 
organizations and individuals who may want to review and comment on the report. Notice of this 
Draft EIR will also be sent directly to every agency, person, or organization that commented on 
the NOP. The publication of the Draft EIR marks the beginning of a 60-day public review period. 
During the 60-day review period, written comments should be mailed or hand delivered to: 

Judy Zavadil, Senior Project Manager 
 Water Distribution Planning Division 
 East Bay Municipal Utility District 
 375 Eleventh Street (Mail Slot #701) 
 Oakland, CA 94607-4240 

Email: WTTIP@EBMUD.com 
 

1.2.3 Final EIR 
Written and oral comments received on this Draft EIR will be addressed in a Response to 
Comments document which, together with this Draft EIR, will constitute the Final EIR. The 
Response to Comments document will also stipulate any changes to the Draft EIR resulting from 
public and agency input. 

After the Final EIR has been completed, the EBMUD Board of Directors will then consider EIR 
certification at a regularly scheduled Board meeting. Upon EIR certification, EBMUD may 
proceed with project approval actions. CEQA requires that the lead agency neither approve nor 
implement a project unless the project’s significant environmental effects have been reduced to 
less-than-significant levels, essentially “eliminating, avoiding, or substantially lessening” the 
expected impacts unless specific findings are made. If the lead agency approves the project 
despite residual significant adverse impacts that cannot be mitigated to less-than-significant 
levels, the agency must state the reasons for its action in writing. This Statement of Overriding 
Considerations must be included in the record of project approval. 

1.2.4 Mitigation Monitoring and Reporting 
State law requires lead agencies to adopt a mitigation monitoring and reporting program for those 
changes to the project that it has adopted or made a condition of project approval in order to 
mitigate or avoid significant effects on the environment. The CEQA Guidelines do not require 
that the specific reporting or monitoring program be included in the EIR. Throughout this EIR, 
however, proposed mitigation measures have been clearly identified and presented in language 
that will facilitate establishment of a monitoring program. All adopted measures will be included 
in a mitigation monitoring and reporting program to verify compliance. 
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TABLE 1-1 
SUMMARY OF ISSUES RAISED IN COMMUNITY AND AGENCY MEETINGS PERTAINING TO THE 

SCOPE AND CONTENT OF THE WTTIP EIRa 

Issue Chapter or Section Addressing These Issues 

Describe project purpose and need 2 Project Description 

Concern regarding continued construction at Walnut Creek 
WTP (e.g., visual appearance, landscaping) 

3.3 Visual Quality; 5 Cumulative Impacts 

Differentiate between project- and program-level 
components 

Tables 2-1 and 2-2 in 2 Project Description 

Use graphics and aerial photo montages to make plans 
understandable 

Maps following 2 Project Description; 3.3 Visual Quality 

List project start dates, construction schedule  Tables 2-6 through 2-9; 5 Cumulative Impacts 

Identify areas impacted, areas served by projects 2 Project Description; 3 Setting, Impacts, and Mitigation 
Measures; 5 Cumulative Impacts 

Future facility staffing levels Staffing increase at WTPs will be negligible, and there will 
be no regular staff at pumping plants or reservoirs 

Clarify differences between alternatives 2 Project Description; 6 Alternatives 

Discuss Lafayette WTP under Alternative 2 Section 2.5.1 (p. 2-57) in 2 Project Description 

Describe tunnel construction, portals Section 2.5.3 (p. 2-61) in 2 Project Description 

Describe pumping plant structure design Table 2-11 (p. 2-70), D maps for Happy Valley, 
Sunnyside and Tice Pumping Plants 

Describe process for acquiring private property for project 
sites; use of eminent domain 

The District would acquire property for project sites on a 
willing seller basis if possible.b 

How do WTTIP projects address fireflow issues? 2 Project Description (pp. 2-23, 2-29, 2-73, 2-75, 2-84) 

Describe pipeline construction, including how street will be 
repaved 

Figure 2-9 (p. 2-38) in 2 Project Description;  
Measure 3.8-7 (p. 3.8-23) in Section 3.8 

Explain WTP processes Figures 2-3 and 2-7 in 2 Project Description 

Disclose long-term plans and future projects timing 2 Project Description; Tables 2-6 through 2-9 

Discuss reasons for implementing ozonation at Walnut 
Creek WTP; noise issues with ozone systems 

Ozonation will not be implemented at the Walnut Creek 
WTP 

Consider land use impacts from Orinda-Lafayette Aqueduct 3.2 Land Use and Planning, Recreation; 3.9 Air Quality; 
3.10 Noise and Vibration 

Land use compatibility of EBMUD facilities with single-
family residential uses 

3.2 Land Use and Planning, Recreation; 3.3 Visual 
Quality; 3.9 Air Quality; 3.10 Noise and Vibration 

Impacts to residences, schools, and recreational facilities 3.2 Land Use and Planning, Recreation;  
3.8 Traffic; 3.9 Air Quality; 3.10 Noise and Vibration 

Visual impacts of proposed above-ground structures 3.3 Visual Quality 

Visual impacts of tank projects; request burial of all tanks Tanks would be partially buried, constructed within 
existing basins, and/or screened with existing and 
proposed landscaping and vegetation. See 3.3 Visual 
Quality and cross-section drawings in D Map series. 

Tree removal 3.3 Visual Quality; 
3.6 Biological Resources 

Noise and lighting impacts from construction 3.3 Visual Quality; 3.10 Noise and Vibration 

Regional geologic and seismic issues related to tunnel 
construction 

3.4 Geology, Soils and Seismicity 

Seismic safety issues relating to water storage facilities 3.4 Geology, Soils and Seismicity 

Water quality impacts and impacts to storm drains 3.5 Hydrology and Water Quality 

Potential flooding and debris flow impacts 3.5 Hydrology and Water Quality 
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Issue Chapter or Section Addressing These Issues 

Impacts to streams or wetlands 3.5 Hydrology and Water Quality; 
3.6 Biological Resources 

Impacts to open space/watershed areas 3.3 Visual Quality;  
3.5 Hydrology and Water Quality; 
3.6 Biological Resources 

Impacts to vegetation, drainage, and wildlife habitat and 
threatened or endangered species  

3.6 Biological Resources 

Consider historical importance of Orinda WTP 3.7 Cultural Resources 

Consider presence of archaeological resources 3.7 Cultural Resources 

Access issues at Walnut Creek WTP due to construction 
vehicles; consideration of alternative routes 

3.8 Traffic and Circulation;  
6.10.1 Alternatives Involving the Water Treatment Plants 

Traffic and parking impacts during construction 3.8 Traffic and Circulation 

Traffic impacts on Camino Pablo 3.8 Traffic and Circulation;  
5 Cumulative Impacts 

Dust and emissions from construction 3.9 Air Quality 

Noise from pumping plants and ozone facilities 3.10 Noise and Vibration 

Impacts associated with blasting if used during tunnel 
construction 

3.10 Noise and Vibration (p. 3.10-39) 

Presence of chemicals or other hazardous materials 3.11 Hazards and Hazardous Materials 

Gas and power utilities in the project vicinity Table 3.12-4 (3.12-8) in 3.12 Public Services and Utilities 

Cumulative and growth inducing impacts 4 Growth Inducement;  
5 Cumulative Impacts 

Discuss all Lamorinda Water System Improvements 
Program Facilities Plan alternatives 

6.10.1 Alternatives Involving the Water Treatment Plants 

Consider an alternative involving decommissioning the 
Orinda WTP 

6.10.1 Alternatives Involving the Water Treatment Plants 

Consider different alternatives including changes to facilities 
west of hills 

6.10.1 Alternatives Involving the Water Treatment Plants 

Is a new clearwell in the Sports Field at Orinda WTP project 
level under both alternatives or just Alternative 2? 

Program-level under Alternative 1 and Alternative 2 
(tunnel entry shaft at ballfields is project-level under 
Alternative 2) 

Has there been consideration of an alternative under which 
San Pablo WTP is re-commissioned? 

6.10.1 Alternatives Involving the Water Treatment Plants 

Consider an alternative that would construct a new WTP 
near Briones/Bear Creek Road 

6.10.1 Alternatives Involving the Water Treatment Plants 

Alternative timing of construction at Walnut Creek WTP to 
reduce cumulative impacts 

Not considered due to current problems in the Leland 
Pressure Zone (see p. 2-47) 

Construct alternative site for pumping plant now planned for 
Walnut Creek WTP 

6.10.1 Alternatives Involving the Water Treatment Plants 

Post-construction impacts of new facilities (noise, traffic) 3 Setting, Impacts and Mitigation Measures 

Access for emergency vehicles during construction  Impact 3.8-5, 3.8 Traffic and Circulation 

Alternative access routes for New Leland Reservoir 2.6.13 Other Program-Level Improvements 

Provide detailed information about all WTTIP projects 2 Project Description 

Provide parcel information for all WTTIP project sites and 
include specific design information 

D Maps 
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Issue Chapter or Section Addressing These Issues 

A land use permit may be required from City of Lafayette Table 2-13 lists permits required for WTTIP projects 

Impacts to views from Highway 24 due to the project at 
Lafayette WTP 

3.3 Visual Quality (see simulations in Figures 3.3-LWTP-5 
and 3.3-LWTP-6 following Section 3.3) 

Visual impacts of construction to surrounding community 3.3 Visual Quality 

Request 3D rendering of changes at Walnut Creek WTP 3.3 Visual Quality presents simulations of proposed 
facilities at the Walnut Creek WTP  

Request aesthetic improvements to front gate and fencing 
at Walnut Creek WTP 

Not proposed as part of the WTTIP 

An application must be filed for any alteration or removal of 
dams and reservoirs currently under state jurisdiction – 
Leland Dam and Reservoir and Moraga Dam and Reservoir 

3.4 Geology, Soils, and Seismicity 

Drainage issues associated with project construction 3.5 Hydrology and Water Quality 

Potential fill impacts 3.5 Hydrology and Water Quality;  
3.6 Biological Resources  

Protect beneficial uses of waterways 3.5 Hydrology and Water Quality; 
3.6 Biological Resources 

Increased stormwater runoff due to increase in impervious 
surfaces 

3.5 Hydrology and Water Quality (p. 3.5-41) 

Stormwater management during construction 3.5 Hydrology and Water Quality (p. 3.5-14) 

Contaminated water from dewatering 3.5 Hydrology and Water Quality (p. 3.5-32) 

Cumulative and indirect wetland impacts 3.6 Biological Resources; 5 Cumulative Impacts 

Request sidewalks on Larkey Lane adjacent to Walnut 
Creek WTP 

Not proposed as part of the WTTIP 

Impacts from vehicles used for ongoing maintenance of 
new facilities 

3.8 Traffic and Circulation 

Include information on potential traffic impacts including trip 
generation, distribution, and assignment 

3.8 Traffic and Circulation 

Include average daily traffic and peak hour volume 
information for significantly affected roadways 

Table 3.8-1 (p. 3.8-3), 3.8 Traffic and Circulation 

Include schematics for existing, existing plus project, and 
cumulative traffic conditions 

3.8 Traffic and Circulation and 5, Cumulative Impacts 
discuss existing, existing plus project, and cumulative 
traffic conditions 

Long-term traffic impacts to roadways from WTTIP projects 3.8 Traffic and Circulation 

Potential impacts to State Highway facilities 3.8 Traffic and Circulation 

Consider highway and non-highway improvements and 
services in mitigation measures 

3.8 Traffic and Circulation 

Discussion of mitigation measures should include financing, 
scheduling, implementation responsibilities, and lead 
agency monitoring 

The Mitigation Monitoring and Reporting Programs for 
WTTIP projects will include scheduling, implementation 
responsibilities, and lead agency monitoring activities 

Noise associated with operations at the southeast portion of 
the Lafayette WTP 

3.10 Noise  

Noise associated with pumping plant operations Impact 3.10-4 (p. 3.10-40), 3.10 Noise 

Existing and estimated with project wind readings at Walnut 
Creek WTP 

3.9 Air Quality describes general meteorological 
conditions  

Potential leaks associated with ozonation systems 3.9 Air Quality (p. 3.9-32) 
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Issue Chapter or Section Addressing These Issues 

Would EBMUD need to acquire new easements for Orinda-
Lafayette Tunnel/Pipeline? 

Yes. See Appendix C. 

If Lafayette WTP is decommissioned, what would happen to 
it? 

The District would retain the Lafayette WTP. The plant 
would retain some disinfection and water transmission 
functions (see p. 2-57). 

Alternatives to the Happy Valley Pumping Plant. 6 Alternatives (pp. 6-33 and 6-61) 

EIR should include purpose of each component; be specific 
about the need for the Walnut Creek WTP.  

Section 2.2 in 2 Project Description (p. 2-47) 

How can you analyze something that won’t happen for 
years? 

See Section 3.1 regarding requirements for additional 
CEQA evaluation. 

New Leland Pressure Zone Reservoir: Rudgear Drive 
access road is narrow and windy. Concern for traffic safety 
due to trucks.  

2.6.13 Other Program-Level Improvements describes 
alternative access routes under consideration. Detailed 
evaluation of the New Leland Pressure Zone Reservoir 
will occur in a subsequent CEQA document. 

____________________________ 
a Sources include written responses to the NOP and oral comments made at public meetings held for the proposed project. 
b EBMUD would compensate property owners for easement or property acquisition. The acquisition of property or easements per se 

would not cause a physical environmental impact. The physical environmental impacts of constructing proposed WTTIP projects are 
evaluated in this EIR. 
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CHAPTER 2 
Project Description 

This chapter contains the following sections: 

2.1 Overview of the Alternatives 
2.2 Project Background, Need, and Objectives 
2.3 Project Location 
2.4 Water Treatment Plant Improvements, Alternative 1 
2.5 Water Treatment Plant Improvements, Alternative 2 
2.6 Elements Common to Both Alternatives 
2.7 Intended Uses of the EIR 

Background reports used to prepare this chapter include the Lamorinda Water System 
Improvement Program Facilities Plan (Facilities Plan; EBMUD, 2005a, 2006) and related 
reports, draft Pressure Zone Planning Program (PZPP) studies (EBMUD, 2003a, 2003b, 2004, 
and 2005b–2005f), and the Draft Water Treatment and Transmission Improvements Program 
Lamorinda Tunnel Conceptual Study (Jacobs Associates, 2005). 

2.1 Overview of the Alternatives 
The Water Treatment and Transmission Improvements Program (WTTIP) includes new facilities 
and upgrades to existing facilities, primarily in Lafayette, Moraga, Orinda, and Walnut Creek. 
The East Bay Municipal Utility District (EBMUD) formulated and evaluated a series of 
alternatives addressing systemwide water treatment and distribution needs and identified other 
improvements needed to serve current and future customers. 

This environmental impact report (EIR) evaluates, at a project level of detail, the following 
WTTIP alternatives: 

 Alternative 1 – Supply from Orinda and Lafayette WTPs (preferred alternative) 
 Alternative 2 – Supply from Orinda WTP 

The fundamental difference between these alternatives is whether the Lafayette Water Treatment 
Plant (WTP) is retained and upgraded (Alternative 1) or decommissioned (Alternative 2). 
Table 2-1 lists the projects associated with these alternatives. (Refer to the page number 
references in Table 2-1 to proceed directly to descriptions of specific WTTIP projects.) As shown 
in the table, there are a number of other projects involving treatment plant facilities and 
transmission and distribution system pipelines, pumping plants, and reservoirs. 
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TABLE 2-1 
WTTIP PROPOSED FACILITY LOCATIONS 

Facility Project Location Address or Nearest Intersection Pa
ge

 

M
ap

 
C

od
e 

Lafayette Water Treatment 
Plant (WTP)a 

Lafayette 3848 Mt. Diablo Boulevard 

2-29 LWTP 

Orinda WTPa Orinda 190 Camino Pablo 2-42 OWTP 

Walnut Creek WTPa Walnut Creek 2201 Larkey Lane 2-47 WCWTP 

Sobrante WTPa Contra Costa County 5500 Amend Road 2-50 SOBWTP 

Upper San Leandro WTPa Oakland 7700 Greenly Drive 2-54 USLWTP 

Orinda-Lafayette Aqueduct Orinda/Lafayette Tunnel from Orinda Sports Field near 
Orinda WTP to intersection of East Altarinda 
Drive and St. Stephens Drive; Pipeline: 
along El Nido Ranch Road from St. 
Stephens Drive to Mt. Diablo Boulevard, 
along Mt. Diablo Boulevard from El Nido 
Ranch Road to 3848 Mt. Diablo Boulevard 

2-61 OLA 

Project-Level Transmission and Distribution System Improvements Common to Both Alternatives 

Ardith Reservoir and Donald 
Pumping Planta 

Orinda At existing Donald Pumping Plant near 
Ardith Drive and Westover Court 2-67 ARRES 

Fay Hill Pumping Plant and 
Pipeline Improvementsa 

Moraga Pumping Plant: southwest corner of 
intersection of Rheem Boulevard and 
Moraga Road; Pipeline: Rheem Boulevard 
west of Chalda Way 

2-71 FHPP 

Fay Hill Reservoira Moraga At existing Fay Hill Reservoir site off of Fay 
Hill Road near Rheem Boulevard 2-72 FHRES 

Glen Pipeline Improvements 
and Glen Reservoir 
Decommissiona 

Lafayette Nordstrom Lane from Hilltop Drive to Glen 
Road, Glen Road from Nordstrom Lane to 
just west of Monticello Road; Monticello 
Road north of Presher Way 

2-73 GLENPL 

Happy Valley Pumping 
Plant and Pipeline 

Orinda Pumping Plant: on Lombardy Lane near 
Van Ripper Lane; Pipeline: from pumping 
plant southwest on Lombardy Lane to Miner 
Road, then southwest on Miner Road to 
Oak Arbor Road 

2-74 HVPP 

Highland Reservoir and 
Pipelines 

Lafayette Lafayette Reservoir Recreation Area; 
Pipeline: from reservoir to Mt. Diablo 
Boulevard 

2-75 HIGHRES 

Lafayette Reclaimed Water 
Pipeline 

Lafayette Lafayette WTP; Pipeline: from Lafayette 
WTP to Highland Reservoir overflow/drain 
pipeline 

2-40 -- b 

Leland Pressure Zone 
Isolation Bypass Valvesa 

Walnut Creek Danville Boulevard near Rudgear Road 2-77 LELPL 

Leland Isolation Pipeline Walnut Creek Lacassie Drive from North California Street 
to North Main Street 2-77 LELPL 

Moraga Reservoira Moraga At existing Moraga Reservoir near Draeger 
Drive and Claudia Court 2-78 MORRES 

 

a Existing EBMUD facility. 
b The Lafayette Reclaimed Water Pipeline would be co-located with other pipelines (refer to HIGHRES maps). 
c No conceptual design has been completed for program-level facilities. Refer to topographic maps (Maps C) for facility locations. 
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TABLE 2-1 (Continued) 
WTTIP PROPOSED FACILITY LOCATIONS 

Facility Project Location  Address or Nearest Intersection Pa
ge

 

M
ap

 
C

od
e 

Moraga Road Pipeline Lafayette/Moraga Northern edge of Lafayette Reservoir 
Recreation Area, Moraga Road from Nemea 
Court/Madrone Drive to Draeger Drive 

2-79 MORPL 

Sunnyside Pumping Plant 
and Pipeline 

Orinda/Lafayette Pumping Plant: Happy Valley Road near 
Sundown Terrace; Pipeline: pumping plant 
to Happy Valley Road 

2-81 SUNPP 

Tice Pumping Plant and 
Pipeline 

Contra Costa 
County 

Pumping Plant: near Tice Valley Boulevard 
and Olympic Boulevard; Pipeline: from 
pumping plant across Olympic Boulevard, 
north on Boulevard Way to Warren Road 

2-82 TICEPP 

Withers Pumping Plant Contra Costa 
County 

At Grayson Reservoir near Reliez Valley 
Road and Silver Hill Way 2-83 WITHPP 

Program-Level Transmission and Distribution System Improvements Common to Both Alternatives 

Leland Reservoir 
Replacementa 

Lafayette Opposite 1050 Leland Drive 2-85 -- c 

New Leland Pressure Zone 
Reservoir and Pipeline 

Walnut Creek / 
Contra Costa 
County 

Reservoir: Caltrans property adjacent to 
I-680; Pipeline: from reservoir northwest to 
Danville Boulevard near Rudgear Road 

2-85 NLELRESc 

St. Mary’s Road/Rohrer 
Drive Pipeline 

Moraga / Lafayette / 
Walnut Creek 

Tentative location: Moraga Road south from 
Draeger Drive to St. Mary’s Road, northeast 
on St. Mary’s Road to Rohrer Drive 

2-86 -- c 

San Pablo Pipeline Orinda / 
Contra Costa 
County / Richmond 

Tentative location: Orinda WTP east to Old 
San Pablo Dam Road to San Pablo Tunnel; 
through tunnel to San Pablo WTP 

2-86 -- c 

 
 
a Existing EBMUD facility. 
b The Lafayette Reclaimed Water Pipeline would be co-located with other pipelines (refer to HIGHRES maps). 
c No conceptual design has been completed for program-level facilities. Refer to topographic maps (Maps C) for facility locations. 
 

 

2.1.1 Alternative 1 – Supply from Orinda and Lafayette WTPs 
This preferred alternative involves retaining and upgrading the Lafayette WTP. This plant 
typically supplies water to the Lafayette, Moraga, Orinda, and Walnut Creek area from March 
through November; the Orinda WTP supplies water to this area in winter. Almost all water 
treatment processing systems at the Lafayette WTP would be renovated and expanded. Under this 
alternative, there would also be upgrades at the Orinda, Walnut Creek, Sobrante, and Upper San 
Leandro WTPs; the proposed changes at these WTPs generally involve improvements to one or 
more water treatment processes to improve water quality and upgrade equipment. 
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2.1.2 Alternative 2 – Supply from Orinda WTP 
Under Alternative 2 – Supply from Orinda WTP, the Lafayette WTP would be decommissioned, 
and the customers currently served by that plant1 would instead receive water from the Orinda 
WTP year-round. EBMUD would modify Orinda WTP operations and construct a new treated 
water storage facility (clearwell), pumping plant, and combination tunnel/pipeline (referred to as 
the Orinda-Lafayette Aqueduct) to convey treated water to Lafayette for distribution. Under 
Alternative 2, proposed changes to the Walnut Creek, Sobrante, and Upper San Leandro WTPs 
would basically be the same as proposed under Alternative 1, although the proposed sizes of 
some facilities at the Sobrante and Upper San Leandro WTPs would be somewhat bigger. 

2.1.3 Overview of Project-Level and Program-Level 
Improvements 

The WTTIP includes project-level improvements (evaluated in detail in the EIR) and program-
level improvements (evaluated more generally). Table 2-1 lists the project-level and program-
level transmission and distribution system improvements; Table 2-2 distinguishes specific 
processes and facilities at the WTPs that are evaluated at a project level of detail from those that 
are evaluated at a program level of detail. Generally, program-level improvements are projects 
that EBMUD might implement sometime in the future, depending on (for example) changing 
water quality regulations, changing source water quality, and/or increases in demand for treated 
water. Some program-level improvements also depend on whether Alternative 1 or Alternative 2 
is ultimately selected. For example, potential future water treatment processes at the Lafayette 
WTP (high-rate sedimentation and ultraviolet-light disinfection) would only be constructed if 
Alternative 1 is approved for implementation and if warranted by future changes in drinking 
water regulations. The District will undertake further environmental review pursuant to the 
California Environmental Quality Act (CEQA) as the need arises to design and implement these 
program-level components. There are project-level and program-level improvements at three of 
the WTPs: Lafayette (Alternative 1), Orinda (Alternative 1 or 2), and Walnut Creek 
(Alternative 1 or 2). 

The following sections describe the need for and scope of proposed project-level and program-
level improvements at the WTPs and other facilities.  

                                                      
1 The areas served by the Lafayette WTP (during warm-weather demand conditions) include portions of the 

following communities: Lafayette, Moraga, Orinda, and Walnut Creek.  
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TABLE 2-2 
SUMMARY OF WTTIP ALTERNATIVES 1 AND 2 
WATER TREATMENT PLANT IMPROVEMENTS 

Alternative 1 (Preferred) Alternative 2 
Facility and Project Project Level Program Level Project Level Program Level 

Lafayette WTP     

Capacitya Increase from  
25 to 34 mgd  Decrease from  

25 to zero mgd  

Clearwells     
Chlorine Contact Basin     
Backwash Water Recycle Systemb     
Sodium Hypochlorite Storage and Feed     
Raw Water Bypass Pipe     
Leland and Bryant Pumping Plants     
Electrical Substation     
Emergency Generator     
Lafayette Reclaimed Water Pipeline     
High-Rate Sedimentation Units     
Ultraviolet Light Disinfection     
Walter Costa Trail Relocation     

Orinda WTP     

Capacitya 175 mgd 
(no change)  

No change, but plant 
would need to operate at 

180 mgd during peak 
demand periods 

 

Backwash Water Recycle Systemb     
Clearwelld     
Los Altos Pumping Plant No. 2     
San Pablo pumping plant and pipelines     
Low Lift Pumping Plant     
Orinda-Lafayette Aqueduct     
Electrical Substation     
Emergency Generator     
High-Rate Sedimentation Units     
Chlorine Contact Basin     
Ultraviolet Light Disinfection     

Walnut Creek WTPa     

Capacity 
Plant operating capacity 

would increase to 
115 mgdc 

 
Plant operating capacity 

would increase to 
115 mgdc 

 

Leland Pumping Plant No. 2     
UV Disinfection      
High-Rate Sedimentation Units     

Sobrante WTP     
Ozone Upgrades     
Filter-to-Waste Equalization Basin     
Backwash Water Equalization Basin     
High-Rate Sedimentation Units     
Chlorine Contact Basin     

Upper San Leandro WTP     
Ozone Upgrades     
Filter-to-Waste Equalization Basin     

a WTP capacity values are for maximum-day operating capacity during warm-weather demand conditions. 
b The backwash water recycle system may include the following facilities: filter-to-waste equalization basin, backwash water waste equalization basin, 

flocculation and sedimentations basins, UV disinfection building, solid storage tank and pumping plant, chemical storage and feed room, and 
electrical room. 

c  To meet peak-hour demands, the plant must operate up to 115 mgd for a few hours each day. Maximum daily demand remains at 96 mgd. 
d Orinda WTP, Alternative 1, Program Level includes 2 clearwells 
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2.2 Project Background, Need, and Objectives 

2.2.1 Project Background 

Service Area 
EBMUD provides water service to 20 incorporated cities and 15 unincorporated areas in Alameda 
and Contra Costa Counties. EBMUD’s water system serves approximately 1.3 million people in a 
325-square-mile area. The Oakland-Berkeley Hills divide EBMUD’s service area into the West 
of Hills and East of Hills service areas. Figure 2-1 shows the District’s water service area, the 
water treatment plants, major raw (untreated) water transmission facilities, and raw water 
reservoirs in the service area.  

Overview of Existing Water System Operations 

Water Supply2 
EBMUD’s primary water source is the Mokelumne River. The Mokelumne River watershed is on 
the west slope of the Sierra Nevada and is generally contained within national forest or other 
undeveloped lands. Mokelumne River water is stored at the Pardee and Camanche Reservoirs, 
about 40 miles northeast of the city of Stockton.3 Raw water from the Pardee Reservoir is 
conveyed to EBMUD’s service area and terminal storage reservoirs via the Mokelumne 
Aqueducts. The Mokelumne Aqueducts begin at the Pardee Tunnel (in Campo Seco) and 
terminate approximately 80 miles to the west, at the Lafayette Aqueducts in Walnut Creek. 
Mokelumne Aqueducts No. 1 and No. 2 combine to become Lafayette Aqueduct No. 1, and 
Mokelumne Aqueduct No. 3 becomes Lafayette Aqueduct No. 2. 

Water Treatment 
EBMUD operates six water treatment plants: Walnut Creek, Lafayette, Orinda, Sobrante, Upper 
San Leandro, and San Pablo. Together the WTPs treat an average-annual demand of 222 million 
gallons per day (mgd).4 Figure 2-2 depicts the service area boundaries for the WTPs (based on 
summer demand conditions) as well as major transmission mains that carry treated water. There 
is substantial overlap in the service areas of the Sobrante, Orinda, and Upper San Leandro WTPs 
as well as between the service areas of the Lafayette and Orinda WTPs. This overlap 
notwithstanding, on any given day, production from one WTP could offset some or all of the 
production from another. In the spring, summer, and fall all but the San Pablo WTP must be 
operated to meet demands. No service area is shown for the San Pablo WTP because it is a 
standby facility used only during planned outages of key facilities. 

                                                      
2  EBMUD is developing projects to manage future water supply needs and is currently implementing numerous 

water conservation and recycling programs to reduce demand. Water supply projects in the planning phase include 
use of local groundwater supplies and surface water from the Sacramento River at Freeport during droughts.  

3 The Camanche Reservoir, which is part of an integrated operation, stores water for irrigation and stream-flow 
regulation, providing flood control and water to meet the needs of downstream water-rights holders. 

4 2006 projected average-annual demand. 
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Figure 2-1
EBMUD Service Area

SOURCE: EBMUD
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NOTE:  Represents summer demand conditions.
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Figure 2-2
Existing Water Treatment Plant Service Area Boundaries

SOURCE: EBMUD
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As discussed below under “Overview of Water Treatment Processes,” water from the Pardee 
Reservoir requires less treatment than the water supply that originates within the watershed areas 
of the local terminal reservoirs (e.g., San Pablo Reservoir) or that has been stored there. Achieving 
the desired water quality through treatment of water from the terminal storage reservoirs is more 
difficult and costly than using water from the Pardee Reservoir. Consequently, EBMUD has for 
years relied more heavily on the Orinda, Lafayette and Walnut Creek WTPs than on other sources 
during day-to-day operations. Each of the six plants is described below. 

 Walnut Creek WTP. The Walnut Creek WTP receives raw water directly from the Pardee 
Reservoir via the Mokelumne Aqueducts. Water is diverted out of the Mokelumne Aqueducts 
downstream of the Walnut Creek Pumping Plants.5 The Walnut Creek WTP provides treated 
water to the Walnut Creek/San Ramon Valley area, as shown on Figure 2-2. The plant has 
recently undergone major reconstruction of treatment and storage facilities (completed in 2006).  

 Orinda WTP. EBMUD’s largest WTP, the Orinda WTP treats water from the Lafayette 
Aqueducts, much of which in the summer is sent to the West of Hills service area via the 
Claremont Tunnel (see Figure 2-2). A small portion of the Orinda summertime production 
serves the Lamorinda area. During the winter months, all of the Lamorinda area is served by 
the Orinda WTP. Like the Walnut Creek and Lafayette WTPs, the Orinda WTP receives 
water directly from Pardee Reservoir.  

 Lafayette WTP. The Lafayette Aqueducts supply raw water to the Lafayette WTP. The two 
aqueducts pass through the plant westward to the Orinda WTP and Briones Reservoir. Water 
treated at the Lafayette WTP is distributed to the central part of the service area (see 
Figure 2-2). As described below, the current capacity of the plant is not adequate to meet 
existing or future summertime demand, and major repairs and upgrades are needed.  

 Sobrante WTP. The Lafayette Aqueducts and local creeks supply water to the San Pablo 
Reservoir, which supplies the Sobrante WTP. Water treated at the Sobrante WTP is distributed 
to the northern part of the service area (Pinole, Hercules, Richmond, El Sobrante, Rodeo, and 
Crockett). 

 Upper San Leandro WTP. The Lafayette Aqueducts and local creeks supply water to the 
Upper San Leandro Reservoir, which supplies the Upper San Leandro WTP via the tunnel of 
the same name. Water treated at the Upper San Leandro WTP is distributed to the southern 
part of the service area (San Leandro, Castro Valley, and south Oakland). 

 San Pablo WTP. The San Pablo WTP is not used on a regular basis. It has been used 
intermittently to support planned outages of other facilities, such as the Claremont Tunnel 
when it was taken out of service in 2002 (for inspection repairs) and in 2004/2005 for tunnel 
seismic upgrades. It will again be used in the winter of 2006/2007 while the Claremont 
Tunnel upgrades are completed. When operating, this WTP treats water from the San Pablo 
Reservoir (via the San Pablo Tunnel). 

Treated Water Transmission and Distribution 
The facilities described above (and shown in Figures 2-1 and 2-2) constitute the backbone of the 
EBMUD water treatment and transmission system. Throughout the water system there are over 

                                                      
5  The Walnut Creek Pumping Plants (Nos. 1, 2, and 3), near the terminus of the Mokelumne Aqueducts, are operated 

as needed to increase the flows in the Mokelumne Aqueducts. 
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4,000 miles of potable (treated) water distribution pipelines, over a dozen tunnels, 175 potable 
water reservoirs, approximately 150 pumping plants, and numerous other facilities that together 
provide water to EBMUD customers.  

Pressure Zones 
EBMUD’s service area is divided into 122 pressure zones ranging in elevation from sea level to 
1,450 feet. A pressure zone is an area within a specified elevation range (e.g., 250 to 450 feet) 
where storage and distribution facilities are designed to deliver water at a pressure range suitable 
for customer use. Figure 2-3 shows the pressure zones in the Lamorinda/Walnut Creek area. The 
major pressure zones serving this area are Leland, Bryant, and Colorados. Numerous smaller 
zones at higher elevations are served from these major zones via pumping plants; these smaller 
zones stair-step up the hills and are sometimes referred to as pressure zone cascades. 

Coordination among facilities in different pressure zones is important for maintaining system 
operations. Figure 2-4 displays some basic facilities serving each pressure zone. Generally, the 
pumping plant(s) in one pressure zone will pump water up to reservoirs in the next higher zone. 
Pumping plants in that higher pressure zone will in turn pump water up to higher zones. 
Reservoirs in higher zones provide water by gravity flow to lower-elevation pressure zones. The 
WTTIP includes numerous pipeline, reservoir, and pumping plant projects that address specific 
needs for pressure zones in the Lamorinda/Walnut Creek area.  

Overview of Water Treatment Processes 
Raw water contains impurities such as sediment, bacteria, algae, and other microorganisms. The 
levels of these impurities vary depending on the water source and determine the extent of water 
treatment processes needed. The primary goal of water treatment is to minimize or eliminate the 
potential for disease from waterborne pathogens. Pathogen reduction regulations require a 
multi-barrier approach, including disinfection, filtration, as well as protection of source water. 
Figure 2-5 describes the existing treatment processes at the WTPs. 

Full conventional treatment (treatment process train) consisting of five basic steps—coagulation, 
flocculation, sedimentation, filtration, and disinfection—is used at three of the water treatment 
plants: Upper San Leandro, San Pablo, and Sobrante. The Upper San Leandro and Sobrante 
WTPs conduct an additional step (ozonation) for taste and odor control. The water sources for 
these WTPs are East Bay reservoirs, which have higher levels of sediment and algae than Pardee 
Reservoir. (High algae levels can create a grassy taste or smell in treated water.) The Upper 
San Leandro, San Pablo, and Sobrante WTPs are referred to as “conventional” WTPs. The 
Orinda, Lafayette, and Walnut Creek WTPs use only coagulation, filtration, and disinfection 
processes for raw water because their source water comes directly from Pardee Reservoir via the 
Mokelumne Aqueducts and needs less treatment; the treatment process at these WTPs is referred 
to as “in-line filtration.” Whether a conventional WTP or an in-line WTP, the California 
Department of Health Services (DHS) requires disinfection as part of a multi-barrier treatment 
approach to eliminating pathogens. One of the goals of the WTTIP involves improving the 
disinfection processes for the Lafayette, Orinda, Upper San Leandro, and Sobrante WTPs. 
Disinfection processes at the Walnut Creek WTP were recently upgraded. 
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Figure 2-3
Pressure Zone Map

SOURCE: EBMUD
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Figure 2-4
Pressure Zone Diagram

SOURCE: EBMUD
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2.2.2 Need for the Project 
WTTIP improvements are driven by a variety of overlapping needs, including meeting existing 
and future water demands, meeting future regulatory standards related to water quality, 
complying with environmental permit conditions, and replacing and upgrading aging 
infrastructure. These needs are discussed in the following section and are summarized in 
Table 2-3. The needs specifically addressed by proposed improvements at each WTP are 
discussed in Sections 2.4 and 2.5; the needs specifically addressed by each water transmission 
and distribution system improvement (common to both WTTIP alternatives) are discussed in 
Section 2.6. 

Water Demands 
The WTTIP includes projects to address existing capacity deficiencies in the Lamorinda/Walnut 
Creek area as well as anticipated future (to 2030) capacity needs.  

Customer need for water varies substantially on a seasonal and daily basis, and water facility 
sizing must account for actual water delivery requirements, including the peak hours of 
maximum-day demands as well as unaccounted-for water (e.g., leakage and firefighting), 
variations in pumping demand conditions, and system outages for planned and unplanned 
emergencies. WTPs may have to operate at higher rates than the daily demand capacity during 
peak periods in order to meet short-term water delivery requirements (WTP operational capacity). 

For this analysis, 2030 maximum-day demand projections were developed based on the 
Districtwide Update of Water Demand Projections (EBMUD and Montgomery Watson, 2000). The 
projections were refined through further study in the Lamorinda area, resulting in a Districtwide 
WTP maximum-day demand of 363 mgd. These demands, allocated by water treatment plant 
service area (WTP demand capacities6), are shown in Table 2-4. 

The capacity of some facilities serving the Lamorinda/Walnut Creek area is already insufficient to 
reliably meet summer demands; the Lafayette WTP is the most critical capacity-deficient facility 
serving the area. The current maximum sustainable operating capacity of the plant is 25 mgd with 
all available functioning filters, while the current service area maximum-day demand is over 
30 mgd. The demand capacity will need to increase to 34 mgd to reliably meet future demand.  

Under Alternative 1, the capacity of the Lafayette WTP would be expanded to meet this need and 
would include additional operational capacity to meet short-term water delivery requirements. 
Under Alternative 2, the Orinda WTP would meet this need. Under either Alternative 1 or 2, the 
Walnut Creek WTP operational capacity must be increased to meet short-term water delivery 
requirements for the Leland Pressure Zone. 

                                                      
6 Demand capacity is the capacity needed at a WTP to meet projected 2030 maximum-day demand for that plant’s 

service area. 
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OZONATION
Ozonation is a disinfection process that uses ozone gas (O3) to 
inactivate or destroy pathogenic organisms and to oxidize taste-and 
odor-causing compounds. Ozonation systems generate ozone from a 
feed gas (air or liquid oxygen) and feed the ozone into a contact 
chamber. In the chamber, ozone and its decomposition products 
oxidize/destroy the cellular material of pathogenic organisms and taste- 
and odor-causing compounds.  The off-gases from the contact chamber 
are treated to destroy residual ozone before release into the 
atmosphere.
  

COAGULATION
Coagulation is a chemical process to induce particles suspended in the 
water to settle out.  Chemicals are added to reduce or eliminate 
interparticle forces. Coagulants such as polyaluminum chloride, alum, 
and polymers typically are added upstream of the rapid-mix structures 
where coagulation occurs to facilitate the process.  

FLOCCULATION/SEDIMENTATION
Following coagulation, water is gently mixed in flocculation basins to 
accelerate the rate of particle collisions, causing smaller particles to 
combine into larger particles (“flocs”) of sufficient size to be settled or 
filtered out.  In sedimentation basins the flocs settle out, forming sludge 
and clarified fluid.  High-rate sedimentation units perform the same 
function as conventional flocculation/sedimentation basins but require 
less space.  At the Lafayette WTP, this process occurs in the “backwash 
water clarification basin.”  (Clarification basins perform the same 
function as flocculation/sedimentation basins but are circular instead of 
rectangular.)
  

FILTRATION
Filtration is a physical/chemical process whereby the coagulated or 
settled water leaving the rapid-mix structure flows by gravity through a 
layer of sand and/or anthracite.  Particles are trapped as water passes 
through the filter media.

 

DISINFECTION, ULTRAVIOLET LIGHT (UV) DISINFECTION
The purpose of disinfection is to minimize or eliminate the potential for 
disease from waterborne pathogens. Sodium hypochlorite is the primary 
disinfectant used at the District’s WTPs and is added at the head of the 
plant and/or after backwash water sedimentation or filtration. At the 
Walnut Creek WTP, water decanted from the backwash water sedimen-
tation basin is disinfected by ultraviolet light (UV). UV disinfection is a 
physical (rather than chemical) process used to inactivate or destroy 
pathogenic organisms.  UV disinfection systems transfer electromag-
netic energy from a mercury arc lamp to an organism’s genetic material, 
thereby destroying a cell’s ability to reproduce.

CHLORINE CONTACT BASIN
Chlorine contact basins provide disinfection contact time between free 
chlorine (sodium hypochlorite) and water for disinfection.  Placing a 
basin after filtration allows for the removal of organics through sedimen-
tation and filtration prior to chlorination, which reduces the formation of 
disinfection byproducts.  
  

CLEARWELL
A clearwell is a reservoir used to hold treated water prior to its release 
into the distribution system.

 

CHEMICAL FEED SYSTEMS
Chemicals are used at various points in the water treatment process: 
to facilitate coagulation and flocculation, to disinfect raw water, to 
adjust the pH of finished water, and to provide fluoridation. The 
components of WTP chemical feed systems include storage tanks, 
pumps, chemical mixing equipment, and piping. Chemical buildings 
include a central control room for chemical feed operations, chemical 
storage areas, and electrical and control equipment.  
  

BACKWASH WATER EQUALIZATION BASIN
WTP operators periodically clean filters by backwashing them with water 
(or a mixture of air and water) to flush out particles and prevent the filters 
from clogging.  The backwash water is stored in the equalization basins 
before being treated in settling basins or in flocculation/sedimentation 
basins. The backwash water is flocculated (with the addition of coagu-
lants) and settled in basins; the supernatant or decant water is removed.
At the Walnut Creek, Sobrante and Upper San Leandro WTPs, the 
decant water is recycled to the head of the plant.  At the Lafayette WTP, 
the decant water is pumped into Lafayette Aqueduct No. 2.  At the Orinda 
WTP, the decant water is dechlorinated and discharged to San Pablo 
creek.    
  

FILTER-TO-WASTE EQUALIZATION BASIN
After a filter is backwashed, WTP operators put the filter back in service.  
The filtered water produced during the first 15-20 minutes after a filter is 
returned to service tends to have somewhat elevated turbidity and 
particle levels.  “Filter-to-Waste” is a strategy to reduce that turbidity and 
particles by storing the first 15-20 minutes of post-backwash filtered 
water in a Filter-to-Waste Equalization Basin.  The water from the basin 
is then recycled back to the head of the plant.  
  
  

SLUDGE STORAGE AND DISPOSAL
Sludge generated from backwash water processing is stored in tanks 
or basins before being trucked to the EBMUD Wastewater Treatment 
Plant (Walnut Creek, Lafayette, and Orinda WTPs) or discharged to 
the local sanitary sewer (Sobrante and Upper San Leandro WTPs).
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Figure 2-5
Existing Water Treatment Plant Processes

SOURCE:  EBMUD and ESA
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TABLE 2-3 
SUMMARY OF NEED ADDRESSED BY SPECIFIC WATER TREATMENT IMPROVEMENT PROJECTS 
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Lafayette WTP        
  Increase Capacity from 25 mgd to 34 mgd     x  
  Clearwells     x  
  Chlorine Contact Basin x    x  
  Blower Building      x 
  Backwash Water Recycle System   x  x  

  
Sodium Hypochlorite Storage and Feed Building (Lafayette 

Aqueduct and WTP) x      

  Raw Water Bypass Pipe      x 
  Leland and Bryant Pumping Plants and Pipelines     x  
  Electrical Substation     x x 
 Lafayette Reclaimed Water Pipeline   x    
 High-Rate Sedimentation Units a  x     
 Ultraviolet Light Disinfection a  x     

Orinda WTP       
  Backwash Water Recycle System    x   
  Clearwell     x  
  Los Altos Pumping Plant No. 2     x  
  Tunnel/Pipeline     x  
  Electrical Substation     x  
 Additional Clearwell a      x 
 High-Rate Sedimentation Units a  x     
 Chlorine Contact Basin a  x     
 Ultraviolet Light Disinfection a  x     

Walnut Creek WTP       

  
Increase Capacity from 96 mgd to 115 mgd  

(add filters)     x  

  Leland Pumping Plant     x  

Sobrante WTP       
  Ozone Upgrades       
  Filter-to-Waste Equalization Basin      x 
  Backwash Water Equalization Basin      x 
  High-Rate Sedimentation Units      x 
  Chlorine Contact Basin x     x 

Upper San Leandro WTP       
  Ozone Upgrades       
  Filter-to-Waste Equalization Basin      x 

Distribution System x xb xb   x 
 
a Program-level projects. 
b As related to water aging and poor mixing. 
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TABLE 2-4 
EXISTING AND FUTURE DEMANDS FOR EACH WATER TREATMENT PLANT (mgd) 

Water Treatment Plant 
Current WTP Capacity  

(Summer) 
Maximum-Day Demands

(2000 Records) 
2030 Forecast Demand 

Capacity 

Walnut Creek 91a 72 96 

Lafayette 25 31b 34 

Orinda 175 173 175 

Sobrante 45c 45 33 

Upper San Leandro 55c 20 25 

Total 391 341 363 
 
 
a The capacity for the Walnut Creek WTP is based on implementation of the Walnut Creek/San Ramon Valley Project. 
b Recent summer demands have been met by operating all of the plant's available filters at the maximum rate and by drawing the local 

distribution reservoirs down into the emergency storage reserves.  
c The sustainable treatment capacity of the Sobrante and Upper San Leandro WTPs is 45 and 55 mgd, respectively, to support Claremont 

Tunnel outages and other emergency operations. However, normal operations include ozonation processes for taste and odor issues 
(caused by algae), which limit each plant’s production to about 30 mgd during summer operations. 

 

 

The WTTIP also includes projects to address existing capacity deficiencies in the 
Lamorinda/Walnut Creek distribution system area as well as anticipated future (to 2030) capacity 
needs. Several areas of the existing distribution system have inadequate pumping or pipeline 
capacity to deliver water to customers and maintain customer pressure or fire flow. These issues 
have developed over the last 30 to 50 years as the region has grown.  

Water Quality Regulations 
Many WTTIP projects, particularly improvements at the WTPs, are driven by new and emerging 
water quality issues. EBMUD is subject to numerous federal and state regulations pertaining to 
domestic water supplies, many of which stem from the Safe Drinking Water Act. In California, 
the federal government has assigned responsibility for the administration and enforcement of 
federal regulations to the state. Federal and state regulations impose treatment technology 
standards, monitoring standards, and other rules.7  

Drinking water regulations impose enforceable standards to protect public health, called Primary 
Maximum Contaminant Levels, and include nonenforceable goals called Maximum Contaminant 
Level Goals (federal) and Public Health Goals (state). The nonenforceable goals indicate the level 
for a given contaminant at which no adverse health effects are expected to occur from a lifetime 
of exposure. California sets Notification and Response Levels for constituents of concern where 
research is not sufficient to identify a Primary Maximum Contaminant Level. California also 
enforces aesthetic standards, called Secondary Maximum Contaminant Levels, that apply to taste, 
odor, color, and other characteristics that do not relate to public health. EBMUD also establishes 

                                                      
7 Title 22, Division 4, Chapter 15 of the California Code of Regulations (entitled “Domestic Water Quality and 

Monitoring”) contains key regulations for drinking water. 
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internal water quality goals that meet or exceed state or federal requirements. EBMUD sets these 
independent goals to ensure it can meet regulations with a margin of safety.  

Current major regulatory initiatives that affect the treatment of drinking water involve reductions 
in microbial pathogens—in particular, cryptosporidium—and disinfection byproducts:  

 Cryptosporidium is a microscopic parasite (protozoan) that can cause gastrointestinal illness. 
It is a significant concern in drinking water because it contaminates surface waters, is 
resistant to chlorine and other disinfectants, and has caused disease outbreaks. 
Cryptosporidium may significantly affect individuals with immature or weakened immune 
systems and can be fatal in people with severely compromised immune systems. 

 Disinfection Byproducts (DBPs) form when disinfectants used to treat drinking water react 
with organic matter or other constituents that occur naturally in drinking water. DBPs are a 
concern because long-term exposure through drinking water is potentially carcinogenic and 
represents a reproductive and developmental risk. All strong oxidants—including chlorine, 
chlorine dioxide, and ozone—produce DBPs. Two widely occurring classes of DBPs formed 
during disinfection with oxidants are: 

– Total trihalomethanes (TTHMs; there are four: chloroform, bromoform, 
bromodichloromethane, and dibromochloromethane) 

 

– Haloacetic acids (HAA5s, there are five; monochloroacetic, dichloroacetic, 
trichloroacetic, monobromoacetic, and dibromoacetic acid) 

Because TTHMs and HAA5s typically occur at higher levels than other known DBPs, and 
because their presence is representative of the presence of many other chlorination DBPs, 
these two classes of DBPs act as indicators of DBP occurrence. 

Amendments (in 1996) to the Surface Water Treatment Rule required the U.S. Environmental 
Protection Agency (U.S. EPA) to promulgate rules to balance the risks associated with 
waterborne pathogens like cryptosporidium against the potential health risks associated with 
disinfection byproducts. The Stage 1 Disinfectants/Disinfection Byproducts Rule and Interim 
Enhanced Surface Water Treatment Rule were the first phase of rule-making required by 
Congress as part of the 1996 amendments. The second phase of rule-making, signed into law in 
December 2005, includes the Stage 2 Disinfectants/Disinfection Byproducts Rule (Stage 2 
D/DBP Rule) and the Long Term 2 Enhanced Surface Water Treatment Rule (LT2 Rule).  

The Stage 2 D/DBP Rule and LT2 Rule, discussed below, create the need for many of the 
proposed improvements at the WTPs. 

Stage 2 Disinfectants/Disinfection Byproducts Rule 
The purpose of the U.S. EPA’s Stage 2 D/DBP Rule is to reduce potential cancer, reproductive, 
and developmental health risks from DBPs in drinking water by setting limits for disinfectants 
and DBPs in water distribution systems. The rule applies to all community water systems that use 
disinfectants other than ultraviolet light.8 Key provisions (1) require that water system operators 
                                                      
8 Disinfection using ultraviolet light does not produce disinfection byproducts. 
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evaluate their distribution systems to identify locations of high DBP concentrations, (2) lower the 
maximum contaminant levels for TTHMs and HAA5, and (3) establish compliance monitoring 
procedures. The WTTIP projects that are designed to meet DBP regulations include proposed 
changes at the Sobrante WTP (chlorine contact basin), Lafayette WTP (Alternative 1: aqueduct 
disinfection station and chlorine contact basin; Alternative 2: aqueduct disinfection station), and 
potentially at the Orinda WTP (chlorine contact basin, evaluated programmatically in the EIR). 
(The Walnut Creek and Upper San Leandro WTPs already have chlorine contact basins.) 

Long-Term 2 Enhanced Surface Water Treatment Rule  
The purpose of the LT2 Rule is to reduce the incidence of disease associated with 
cryptosporidium and other pathogens in drinking water. The rule applies to all public water 
systems that use surface water. Key provisions in the LT2 Rule include (among other things) 
source water monitoring, criteria for the use of cryptosporidium treatment and control processes, 
and additional treatment requirements for higher risk systems (i.e., those with the highest source-
water levels of cryptosporidium). The rule does not likely require any major changes to 
EBMUD’s conventional plants (Upper San Leandro, Sobrante, and San Pablo); however, at the 
in-line WTPs (Walnut Creek, Lafayette, and Orinda), flocculation and sedimentation treatment of 
the raw water may eventually be needed. The WTTIP includes the addition of high-rate 
sedimentation processing at the in-line WTPs as a potential future project, which is evaluated 
programmatically in this EIR. Otherwise, EBMUD compliance with the LT2 Rule dovetails with 
compliance with the California Cryptosporidium Action Plan, as described below.  

California Cryptosporidium Action Plan and EBMUD’s Permit to Operate (Water Supply 
Permit) 
The California Cryptosporidium Action Plan was published by the DHS, Division of Drinking 
Water and Environmental Management in April 1995. The California Cryptosporidium Action 
Plan is intended to optimize the water treatment process in order to maximize cryptosporidium 
removal. EBMUD’s Water Supply Permit requires the District to implement actions to meet the 
California Cryptosporidium Action Plan for the Walnut Creek and Lafayette WTPs because they 
return settled backwash water to the Lafayette Aqueducts, the supply source for the Orinda WTP. 

Filter backwash water (described in Figure 2-3) must be managed properly so that pathogens are 
not reintroduced into the raw water at treatment plants when the water is recycled to the plant 
influent. Filter backwash water may contain higher concentrations of pathogens that were 
removed by the filters, and typically this water is recycled to minimize waste. Treating the 
backwash water before returning it to the head of the plant prevents possible contamination of the 
plant influent with cryptosporidium.  

The recently completed Walnut Creek WTP Improvement Project included additional treatment 
and onsite recycling of filter backwash water to reduce the potential for reintroduction of 
pathogens and to comply with the California Cryptosporidium Action Plan. As part of the 
WTTIP, EBMUD proposes to make similar improvements (i.e., constructing new backwash water 
recycling systems) at the Orinda WTP and, under Alternative 1, at the Lafayette WTP. 
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Water Quality Problems Caused by Water Aging and Poor Mixing 
The 1989 Surface Water Treatment Rule requires that a residual disinfection level be maintained 
in the distribution system. The Stage 2 D/DBP Rule, meanwhile, restricts the DBP concentration 
in the distribution system (and effectively limits the disinfection required by the Surface Water 
Treatment Rule). As treated water ages, its quality degrades because residual disinfectant levels 
decrease and the formation of some disinfection byproducts increases. Excessive water age is a 
concern for EBMUD; its distribution system is complex and has a large amount of treated water 
storage and storage reservoirs that contain waters that may not mix well. In some locations, water 
in the distribution system may be 30 days old or older before it reaches a consumer. Low residual 
chlorine levels can allow bacteria to colonize the distribution system and can reduce the 
protection against inadvertent contamination (due, for example, to pipe breaks) that might allow 
untreated water to enter the system. In certain reservoirs serving the Lamorinda/Walnut Creek 
area water levels do not fluctuate sufficiently to ensure a continuous mixing of fresh water. As 
part of the WTTIP, EBMUD is proposing changes to pumping and transmission facilities serving 
these and other reservoirs to correct this problem. 

NPDES Permit Requirements 
EBMUD discharges to area streams and reservoirs from two sources, the Lafayette Aqueducts (raw 
water originating from the Mokelumne watershed) to fill terminal storage reservoirs and from the 
Orinda WTP filter backwash treatment system for disposal. While raw water discharges have not 
been a compliance issue, EBMUD has had compliance issues with backwash water discharges.  

At the Orinda WTP, filter backwash water is dechlorinated and discharged to San Pablo Creek, 
which in turn discharges into San Pablo Reservoir. The discharge from the backwash water 
settling ponds to San Pablo Creek is covered by the Regionwide NPDES Permit for Discharge 
from Surface Water Treatment Facilities for Potable Supply. There have been repeated violations 
of this permit, primarily due to bioassay failures (indicating acute aquatic toxicity) of this 
discharge. Providing backwash water treatment at the Orinda WTP, as proposed under the 
WTTIP, would allow treated backwash water to be returned to the head of the WTP and would 
eliminate this discharge to San Pablo Creek.  

Infrastructure Replacement and Technology Upgrades 
Infrastructure, both at the WTPs and in the transmission and distribution systems, must be 
periodically replaced and upgraded due to aged condition or to meet current safety, regulatory, 
and technology standards. The Walnut Creek WTP is currently in the final stages of a major 
overhaul and expansion, and the Orinda WTP went through a similar process a decade ago. The 
Lafayette WTP has numerous operating problems, due in part to aging infrastructure. Some 
systems at the plant have not been upgraded for 45 years. Examples of existing problems at the 
Lafayette WTP include the poor condition of the filters, which constrains plant operations when 
the turbidity of source water is higher than normal; numerous problems with backwash water 
handling facilities; recurring electrical brownouts; and problems with treated water storage 
facilities (clearwell and weir) that can adversely affect water quality. WTTIP improvements at the 
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Lafayette WTP would correct these problems (Alternative 1) or the plant would be 
decommissioned (Alternative 2).  

Infrastructure in the transmission and distribution systems, must be periodically replaced and 
upgraded due to aged condition or to meet current safety, regulatory, and technology standards. 
WTTIP projects that address aging infrastructure issues include replacement of the Fay Hill, 
Moraga, and Leland open-cut reservoirs with tank-style reservoirs. 

2.2.3 Project Purpose and Objectives 
The purpose of the WTTIP is to meet the needs described in the preceding section, as well as 
facility-specific discussions of project need presented in Sections 2.3 through 2.5. Table 2-5 
identifies the project objectives that were considered during development of WTTIP projects to 
meet these needs.  

TABLE 2-5 
PROJECT OBJECTIVES 

Category Project Objectives 

Reliability  Provide reliable water treatment, transmission, and distribution infrastructure that 
meets long-term operational needs under average and maximum-day demand 
conditions 

 Meet EBMUD standards for planned, unplanned, and emergency outages 
 Meet security initiatives 

Regulatory & Water Quality  Continue to meet drinking water and environmental regulations with a margin of 
safety and achieve EBMUD internal long-term water quality goals  

Operations  Ensure project will meet short-term peak demand periods in excess of projected 
demands  

 Minimize the risk of service disruption and meet demands during construction 

Implementation  Minimize implementation issues by considering the complexity of public and local 
agency issues 

Environmental  Minimize environmental impacts during construction 
 Minimize environmental impacts after construction and during operations 

Economics  Minimize life-cycle costs (capital, operating, and maintenance) to EBMUD customers 

 

Who Benefits 
The communities that would benefit from the WTTIP differ depending on the need being 
addressed and the facility being improved. In general, all of the improvements would make the 
EBMUD system more reliable, benefiting all District customers. The improvements to reduce 
microbial pathogens and to control disinfection byproducts are proposed at all of the regularly 
operated WTPs and therefore represent an added health benefit to all EBMUD treated-water 
customers. Improvements to ozonation systems at the Sobrante and Upper San Leandro WTPs 
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would provide the District’s West of Hill’s customers with better-tasting water. Improvements to 
address existing capacity deficiencies, to meet projected increases in demand, and to address 
existing hydraulic constraints and aging infrastructure would benefit customers in the 
Lamorinda/Walnut Creek area by ensuring that supplies continue to meet demand, maintaining or 
increasing the amount of water available for firefighting during warm weather, and reducing 
pressure fluctuation problems. There would also be environmental benefits associated with 
eliminating backwash system discharges from the Orinda WTP to San Pablo Creek. 
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2.3 Project Location 
Section 2.2 described the location of the District’s service area and the communities served by 
WTTIP projects. The proposed project sites are located in Lafayette, Orinda, Moraga, Walnut 
Creek, Oakland, and unincorporated Contra Costa County. Figure 2-6 and Table 2-1 show the 
locations of WTTIP projects (although some, e.g., Orinda-Lafayette Aqueduct, would only be 
associated with one of the program alternatives). This EIR includes four types of maps:  

 Street Base 
 
 Topographic Base 

 
 Aerial Photograph Base 

 
 Conceptual Design Drawings 

 
These maps are presented at the end of Chapter 2 and organized as follows. 

Street Base and Topographic Base Maps 
These maps show the general locations of the WTTIP projects and surrounding areas and the 
proximity of project sites to one another on a street base (Maps A1 through A4) and on a 
topographic base (Maps B1 through B7).  

Site-Specific Aerial Photographs and Design Drawings 
These maps show the specific sites and alignments of each WTTIP project in greater detail than 
the general maps (the scale of the site-specific maps is typically 1 inch equals 200 feet or 1 inch 
equals 300 feet). The site-specific maps are organized by WTTIP project and coded by project 
and by map type; maps beginning with the letter C have aerial photograph bases and maps 
beginning with the letter D are conceptual design drawings (site plans and select facility profiles).  

For example, Map C-WCWTP-1 is an aerial photograph of the Walnut Creek WTP, and 
Map D-WCWTP-1 is a design drawing for that facility. 
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2.4 Water Treatment Plant Improvements, Alternative 1 
This section describes the improvements at the Lafayette, Orinda, Walnut Creek, Sobrante, and 
Upper San Leandro WTPs proposed under Alternative 1 – Supply from Orinda and Lafayette 
WTPs, the EBMUD Preferred Alternative.  

2.4.1 Lafayette Water Treatment Plant 
Water demand in the areas served by the Lafayette WTP currently exceeds the plant’s capacity. 
Recent summer demands have been met by operating all of the plant's available filters at the 
maximum rate and by drawing down water levels in the local distribution reservoirs into the 
emergency storage reserves (e.g., water for firefighting). The plant is also in need of extensive 
upgrades to meet future regulations as well as to maintain performance. Alternative 1 
improvements would meet most of the future demand increases in the Lafayette area with an 
expanded, improved Lafayette WTP. Improvements proposed under Alternative 1 are described 
below. 

The Lafayette WTP capacity is limited due to poor filter media conditions, limiting hydraulic 
influence on the filters from the clear well, limited filter backwash capability and recurring 
electrical brownouts. Under Alternative 1, numerous improvements would be made to increase 
the WTP capacity and reliability. The filters would be rebuilt and a new blower building would 
be added to allow for more efficient combined air and water filter backwash. A new Backwash 
Water Recycle System would accommodate more rapid filter backwash and return to service, and 
two new clear wells would be constructed at a lower elevation to eliminate the hydraulic 
constraint on filter production. 

Location, Existing Facilities, and Operations 
The Lafayette WTP is in the city of Lafayette between Mt. Diablo Boulevard to the south and the 
right-of-way of Highway 24 to the north. Lafayette Creek and the Walter Costa Trail traverse the 
WTP property (see Maps A2 and B2 for general location). The Lafayette Aqueducts pass through 
the WTP site from east to west.  

There are numerous steps involved in turning raw water into drinking water. Figure 2-5 describes 
each of these steps for the WTPs under current conditions. Figure 2-7 illustrates proposed 
processes at water treatment plants. Figure 2-8 presents schematic flow diagrams of the existing 
and proposed (Alternative 1) water treatment process trains for the Lafayette WTP. On 
Figure 2-8, the upper series of boxes represents raw water treatment and the lower series of boxes 
represents backwash water processing.  

Project-Level Improvements – Design Characteristics 
Map D-LWTP-1 shows the proposed layout for the Lafayette WTP under Alternative 1. 
Map D-LWTP-3 shows a cross-section through the pumping plants building and clearwells under 
Alternative 1.  
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Raw Water Bypass 
The Lafayette WTP has no raw water bypass. In a catastrophic event that disrupts EBMUD’s ability 
to provide treated water, all of the WTPs except Lafayette have a means of providing customers 
with chlorinated raw water for emergency use. Under Alternative 1, a new 24-inch-diameter raw 
water bypass pipeline would be constructed so that raw water could bypass treatment processes and 
be pumped directly into the Leland and Bryant Pressure Zones in an emergency.  

Backwash Water Recycle System 
The District’s Water Supply Permit from the state DHS requires the District to implement actions 
to meet the California Cryptosporidium Action Plan. The California Cryptosporidium Action 
Plan focus is to optimize water treatment practices in order to maximize cryptosporidium 
removal. The Lafayette WTP treated filter backwash water is currently discharged into the 
Lafayette Aqueducts, which are the raw water supply for the Orinda WTP. The filter backwash 
may contain higher concentrations of pathogens that were removed by the filters. EBMUD has 
agreed to discontinue that practice by 2008. 

The WTTIP includes an interim and a long-term solution to meet the California Cryptosporidium 
Action Plan. The interim solution, the Lafayette Reclaimed Water Pipeline, is described in 
Section 2.4.2. The proposed long-term solution under Alternative 1 is the construction of a 
backwash water recycle system which would provide additional treatment, recycle the backwash 
water to the head of the plant, reduce the potential for reintroduction of pathogens, and comply 
with the California Cryptosporidium Action Plan. The new backwash water recycle system 
would also reduce the amount of chlorination required at Orinda WTP, thereby reducing 
disinfection byproduct formation in the Orinda WTP water supply.  

The new backwash water recycle system would include the following (refer to Figure 2-7 for a 
description of the functions of these facilities): filter-to-waste equalization basin, backwash water 
equalization basins, flocculation and sedimentation basins, ultraviolet-light (UV) disinfection 
reactor, chemical room, electrical room, solids holding tank, and solids pumping plant. A filter 
backwash blower building would also be constructed to enable backwashing with air and water. 
Map D-LWTP-1 and Map D-LWTP-2 show the plan views and select profiles of the proposed 
facilities. The basins would be buried, concrete structures approximately 25 feet deep. The UV 
disinfection building would house the UV disinfection system, which would disinfect the 
backwash water before the decant9 pumps send it to the head of the plant. The chemical room 
would house chemical feed pumps and would be used to store coagulants and/or nonionic 
polymers (in totes or small tanks) needed for coagulation and flocculation of the backwash water. 
The electrical room would house the electrical panels and control systems for various pumps and 
motors for the backwash water recycle system.  

                                                      
9 Decant means to draw off the upper layer of liquid after the heaviest material (a solid or another liquid) has settled. 
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OZONATION
Ozonation is a disinfection process that uses ozone gas (O3) to 
inactivate or destroy pathogenic organisms and to oxidize taste-and 
odor-causing compounds. Ozonation systems generate ozone from a 
feed gas (air or liquid oxygen) and feed the ozone into a contact 
chamber. In the chamber, ozone and its decomposition products 
oxidize/destroy the cellular material of pathogenic organisms and taste- 
and odor-causing compounds.  The off-gases from the contact chamber 
are treated to destroy residual ozone before release into the 
atmosphere.
  

COAGULATION
Coagulation is a chemical process to induce particles suspended in the 
water to settle out.  Chemicals are added to reduce or eliminate 
interparticle forces. Coagulants such as polyaluminum chloride, alum, 
and polymers typically are added upstream of the rapid-mix structures 
where coagulation occurs to facilitate the process.  

FLOCCULATION/SEDIMENTATION
Following coagulation, water is gently mixed in flocculation basins to 
accelerate the rate of particle collisions, causing smaller particles to 
combine into larger particles (“floc”) of sufficient size to be settled or 
filtered out.  In sedimentation basins the flocs settle out, forming sludge 
and clarified fluid.  High-rate sedimentation units perform the same 
function as conventional flocculation/sedimentation basins but require 
less space.
  

FILTRATION
Filtration is a physical/chemical process whereby the coagulated or 
settled water leaving the rapid-mix structure flows by gravity through a 
layer of sand and/or anthracite.  Particles are trapped as water passes 
through the filter media.

 

ULTRAVIOLET LIGHT (UV) DISINFECTION 
UV disinfection is a physical (rather than chemical) process used to 
inactivate or destroy pathogenic organisms.  UV disinfection systems 
transfer electromagnetic energy from a mercury arc lamp to an 
organism’s genetic material, thereby destroying a cell’s ability to 
reproduce.  

  

CHLORINE CONTACT BASIN
Chlorine contact basins provide disinfection contact time between free 
chlorine (sodium hypochlorite) and water.  Placing a basin after filtration 
allows for the removal of organics through sedimentation and filtration 
prior to chlorination, which reduces the formation of disinfection 
byproducts. 
  

CLEARWELL
A clearwell is a reservoir used to hold treated water prior to its release 
into the distribution system.

 

CHEMICAL FEED SYSTEMS
Chemicals are used at various points in the water treatment process: 
to facilitate coagulation and flocculation, to disinfect raw water, to 
adjust the pH of finished water, and to provide fluoridation. The 
components of WTP chemical feed systems include storage tanks, 
pumps, chemical mixing equipment, and piping. Chemical buildings 
include a central control room for chemical feed operations, chemical 
storage areas, and electrical and control equipment.  
  

BACKWASH WATER EQUALIZATION BASIN
WTP operators periodically clean filters by backwashing them with water 
(or a mixture of air and water) to flush out particles and prevent the filters 
from clogging.  The backwash water is stored in the equalization basins 
before being treated in settling basins or in flocculation/sedimentation 
basins. The backwash water is flocculated (with the addition of coagu-
lants) and settled in basins; the supernatant or decant water is removed.  
  

FILTER-TO-WASTE EQUALIZATION BASIN
After a filter is backwashed, WTP operators put the filter back in service.  
The filtered water produced during the first 15-20 minutes after a filter is 
returned to service tends to have somewhat elevated turbidity and 
particle levels.  “Filter-to-Waste” is a strategy to reduce that turbidity and 
particles by storing the first 15-20 minutes of post-backwash filtered 
water in a Filter-to-Waste Equalization Basin.  The water from the basin 
is then recycled back to the head of the plant.  
  
  

SLUDGE STORAGE AND DISPOSAL
Sludge generated from backwash water processing is stored in tanks 
or basins before being trucked to the EBMUD Wastewater Treatment 
Plant (Walnut Creek, Lafayette, and Orinda WTPs) or discharged to 
the local sanitary sewer (Sobrante and Upper San Leandro WTPs).
  
  
  

NC -  No Change to Existing Process  -  Proposed New or Upgraded Process or Facility, Evaluated at Project Level of Detail   -  Potential Future Process or Facility, Evaluated at Program Level of Detail - Not Applicable– –
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Figure 2-7
Proposed New or Upgraded Water Treatment Plant Processes

SOURCE:  EBMUD and ESA
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Figure 2-8
Schematic Flow Diagrams of Lafayette WTP-

Existing Conditions and Alternative 1,
Proposed Conditions

SOURCE: EBMUD and ESA

Lafayette WTP, Alternative 1 - Proposed Process Train

Lafayette WTP - Existing Process Train

* The Lafayette Reclaimed Water Pipeline will be an interim solution to meet DHS
regulations related to backwash water quality.  The Pipeline would divert backwash water from
the clarification basin to the Lafayette Reservoir following dechlorination.
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Chemical Feed Systems 
In order to provide disinfection in the Lafayette aqueducts rather than in the Mokelumne 
Aqueducts, thereby reducing chlorine contact time and disinfection byproducts at the Orinda 
WTP, the existing sodium hypochlorite storage and feed systems housed in the chemical building 
at the Lafayette WTP would be replaced. A new 2,500-square-foot building to store and pump 
(Feed) sodium hypochlorite would be constructed. Sodium hypochlorite would be fed to the 
chlorine contact basin and to the Lafayette Aqueducts to meet disinfection requirements in the 
Lafayette Aqueducts for the Orinda WTP. (This facility would be constructed in the existing 
chemical building under Alternative 2.) 

Table 3.11-1 in Section 3.11, Hazards and Hazardous Materials, lists the water treatment chemicals 
used at the WTPs and describes the purpose of each chemical. Refer to Section 3.11 for details on 
proposed changes in the quantity of water treatment chemicals used and stored at the WTPs.  

Chlorine Contact Basin 
Disinfection is currently achieved at the Lafayette and Orinda water treatment plants through 
chlorination and long contact times in the Mokelumne Aqueducts. This is an effective strategy for 
meeting pathogen reduction goals but not a good strategy for controlling disinfection byproduct 
formation, as the raw water contains organics which react with the chlorine to create disinfection 
byproducts. EBMUD proposes to construct a chorine contact basin after filtration to allow for the 
removal of organics through filtration prior to chlorination, which will reduce the formation of 
disinfection byproducts at the Lafayette WTP. A new 1.1-million-gallon (mg) chlorine contact 
basin and associated weir structure and feed system would be constructed to meet disinfection 
requirements for the Lafayette WTP. The chlorine contact basin would be a buried concrete tank 
with a diameter and depth of approximately 70 feet and 40 feet, respectively. 

Treated Water Storage (Clearwell) 
The existing 0.3-mg clearwell at the Lafayette WTP is substantially undersized, is too high in 
elevation, and experiences maintenance problems. The clearwell would be replaced with two new 
clearwells with a total active storage of 6 mg (Clearwell No. 1 would have 4 mg and Clearwell 
No. 2 would have 2 mg of storage). The clearwells would be buried, covered, concrete tanks 
approximately 50 feet deep. A new overflow discharge pipe between the clearwells and Lafayette 
Creek would be constructed for emergency use only. 

Pumping Plants and Pipelines 
Under Alternative 1, the Bryant and Leland Pumping Plants currently operating at the Lafayette 
WTP would be decommissioned and replaced with new plants at the west end of the WTP near 
the new clearwells. The filter backwash water pumps would also be located within the Bryant and 
Leland Pumping Plants. The pumping plants would draw water from the clearwells and pump it 
into the Bryant and Leland Pipelines or back to the filters. The alignments of these pipelines 
would be partially within the Lafayette WTP property and partially within Mt. Diablo Boulevard, 
as described below and shown on Map D-LWTP-1.  
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 Bryant Pipeline. The proposed alignment for the 36-inch-diameter Bryant Pipeline begins at 
the proposed Bryant Pumping Plant and extends south across Lafayette Creek to Mt. Diablo 
Boulevard. At Mt. Diablo Boulevard the alignment extends eastward in the westbound travel 
lanes of Mt. Diablo Boulevard, shifts north and continues east in EBMUD property, then 
shifts south back into the westbound lanes of Mt. Diablo Boulevard and continues east to the 
box culvert over Lafayette Creek east of the entrance to the WTP. The pipeline would pass 
over the concrete box culvert and transition to become the proposed Moraga Road Pipeline 
(see description in Section 2.6, below).  

 Leland Pipeline. The proposed alignment for the 30-inch-diameter Leland Pipeline parallels 
the Bryant Pipeline alignment until reaching the concrete box culvert. There, the Leland 
Pipeline would bifurcate into two 20-inch-diameter pipelines to fit in the space between the 
box culvert and the roadway. After exiting east of the box structure, the two pipelines would 
merge into one 30-inch-diameter pipeline, which would tie into an existing pipeline serving 
the Leland Pressure Zone.  

Two other pipelines proposed as part of the WTTIP, the Lafayette Reclaimed Water Pipeline and 
the Highland Reservoir Inlet/Outlet Pipeline, would originate at the Lafayette WTP and then 
parallel segments of the Bryant and Leland Pipelines near the Lafayette WTP, as shown on 
Map D-LWTP-1. Detailed descriptions of these pipelines are provided in Section 2.6. 

Electrical Modifications 
The Lafayette WTP has experienced recurring brownouts of electrical power during the operation 
of large pumps. A new electrical substation would be constructed as part of Alternative 1. The 
proposed substation is needed to improve existing conditions and provide additional power 
supply for new facilities. The substation would be fenced and would include a transformer, 
switchgear, capacitors, and meters. 

Project-Level Improvements – Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-6 presents the proposed schedule for design and construction of upgrades for WTTIP 
projects at water treatment plants under Alternative 1. Table 2-7 presents the proposed work 
hours for all WTTIP projects. Table B-LWTP-1 in Appendix B provides construction sequencing, 
duration of specific construction activities, construction staffing, and parking information. 

Construction Activities  
Map D-LWTP-1 shows the proposed facilities under Alternative 1. Proposed phasing and 
methods of construction, described below, are based on conceptual facility designs and 
requirements for maintaining water service during construction. This description provides the 
basis for the impact evaluation presented in Chapter 3. During final design, construction phasing 
and methods will likely be refined. 

 Mobilization. The contractor would close the segment of the Walter Costa Trail traversing the 
Lafayette WTP, clear the site, and set up the construction staging area. Construction staging 
would occur at the WTP, adjacent to Mt. Diablo Boulevard on EBMUD property, and under 
Highway 24 west of the plant. 
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TABLE 2-6 
WATER TREATMENT AND TRANSMISSION  

IMPROVEMENTS PROGRAM CONSTRUCTION SCHEDULE –  
WATER TREATMENT PLANT IMPROVEMENTS, ALTERNATIVE 1 

Facility Duration (Years) Expected Start Date 

CITY OF LAFAYETTE 
Alternative 1 

Lafayette Water Treatment Plant (WTP), Project-Level 4 to 6 May 2012 
Lafayette WTP, Program-Level To be determined After 2015 
Lafayette Reclaimed Water Pipeline 1 to 2 May 2007 

CITY OF ORINDA 
Alternative 1 

Orinda WTP, Project-Level 1 to 2 July 2011 
Orinda WTP – Alternative 1, Program-Level To be determined After 2015 

CITY OF WALNUT CREEK 
Alternative 1 or 2 

Walnut Creek WTP, Project-Level 1 to 2 October 2007 
Walnut Creek WTP, Program-Level To be determined After 2015 

CITY OF OAKLAND 
Alternative 1 or 2 

Upper San Leandro WTP, Project Level 1 to 2 October 2011 

UNINCORPORATED CONTRA COSTA COUNTY 
Alternative 1 or 2 

Sobrante WTP, Project-Level 1 to 2 October 2011 
 

 

 

TABLE 2-7 
EXPECTED CONSTRUCTION WORK HOURS FOR WTTIP PROJECTS 

Activity Days Hours 

Standard onsite work hours for most activitiesa Monday through Fridayb 7:00 a.m. to 6:00 p.m. 

Construction of pipelines in public roadways Monday through Fridayb 8:30 a.m. to 4:30 p.m. 

Offsite truck trips to or from project sites Monday through Friday 9:00 a.m. to 4:00 p.m. 

Tunneling Monday through Sunday for 
some phases 

24 hours per day for some 
phases 

_________________________ 
 
a For some construction activities such as dewatering, some pieces of equipment (e.g., pumps and generators) would be required to 

operate 24 hours per day.  
b Occasional weekend work would be needed for some construction activities (e.g., system connections to maintain water service). 
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 Excavation, Construction, and Backfilling for Clearwells and Pumping Plants. Contractors 
would excavate the area where the clearwells and pumping plants are to be located. The 
clearwells and pumping plant wetwells10 would require substantial excavation; for purposes 
of impact evaluation, the assumed method of excavation and ground support for this area is use 
of diaphragm and slurry walls.11 Foundations would be drilled piers; no pile driving is 
proposed. Once construction of the clearwell, pumping plant, and electrical substation facilities 
is complete, the clearwell and pumping plants would be backfilled. Soil to be reused for 
backfilling would be stored temporarily on EBMUD property along Mt. Diablo Boulevard.  

 Bryant and Leland Pipelines. Following construction of the clearwells and pumping plants, 
the Bryant and Leland Pipelines, substation, and raw water bypass pipelines would be 
installed. The Bryant and Leland Pipeline alignments cross Lafayette Creek and are within 
the westbound lanes of Mt. Diablo Boulevard for two segments totaling approximately 
700 feet. The pipelines would be constructed by the open-trench construction method. This 
construction method is described in Figure 2-9. Where the pipes pass over the box culvert 
east of the WTP entrance, a concrete cap would be placed on top of the pipelines before that 
roadway segment is reconstructed. 

 
 Demolition. Existing facilities proposed for demolition include backwash water facilities, 

clearwells, and existing Leland Pumping Plant (the Bryant Pumping Plant would be 
decommissioned but not demolished).  

 Construction of Other Proposed Facilities. Following construction of facilities at the western 
end of the Lafayette WTP, excavation and foundation construction for the backwash water 
recycle system facilities, chlorine contact basin, blower building and air-wash system to the 
filters, and chemical feed building and installation of related structures (valving, piping, 
meters, etc.) would occur. The filters would be rehabilitated and temporary backwash water 
handling facilities disassembled.  

 Demobilization. The contractor would break down staging areas. Site restoration (rebuilding 
onsite roadways and landscaping) would follow.  

For the deep excavation at the west end of the plant, dewatering would be required 24 hours per 
day, seven days per week for the duration of construction. The groundwater would be settled and 
filtered prior to discharge into Lafayette Creek.  

Construction Equipment 
Excavators, backhoes, bulldozers, scrapers, and water trucks would be used for excavation, 
grading, and fill. Concrete would be delivered to the site by ready-mix trucks; a crane would set 
structural components and equipment; and supply trucks would deliver materials and equipment 
used in the construction process. Pumps, settling tanks, and temporary piping would be required 
for dewatering operations, and a bentonite/slurry plant would be needed for slurry wall 
excavation at the west end of the plant. Additional equipment likely to be used includes air 
compressors, welding machines, and various air- and electric-powered hand tools. Paving 
equipment would include grinders, pavement cutters, dump trucks, pavers, and vibratory rollers. 
                                                      
10  A wetwell is a reservoir from which pumps draw water. 
11  A diaphragm wall with tiebacks would encompass Clearwell No. 1, Clearwell No. 2, and the Leland and Bryant 

Pumping Plants to provide temporary shoring. Contractors would construct a slurry wall about 2 to 3 feet thick and 
extending 15 to 20 feet below the bottom of the excavation (approximately to 65 to 70 feet below ground level). 
Then a 5-foot- to 8-foot-thick seal-slab would be constructed at the bottom of excavation. 
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Figure 2-9 
Pipeline Construction Techniques 

Open Trench Technique 
The main construction technique that would be used to construct WTTIP pipelines would be open trench (or “cut and 
cover”) technique, illustrated in the figure below. Open trench construction involves the following: 
 

 Sawcutting the pavement 
 Excavating a trench 
 Removing the soils 
 Installing the pipeline 
 Backfilling the trench 
 Repaving 

 
Construction Corridor. A minimum construction easement width of 25 feet (for small-diameter pipe) is needed to 
accommodate pipe storage and to allow trucks and equipment access along the trench. In areas where large-diameter 
pipelines (e.g., 48 inch or greater) or multiple pipelines may be installed, a wider trench and construction easement of up 
to 40 feet would be required.  Other construction activities, such as the installation of pipeline connections, could also 
require wider excavations.   
 
Construction in Streets, Open Space. Open trench construction in public roadways would require closure of at least one 
travel lane, depending on roadway width and size of the pipeline and trench. Most spoils would be hauled off site, and 
some new materials would be imported for backfilling.  Pipeline construction in unpaved areas (i.e., the Lafayette 
Reservoir Recreation Area) likely would use some excavated materials for fill above the top of the pipe. 
 
Construction Details by Project. Refer to the tables in Appendix B for the following information for each pipeline project: 
 

 Pipe length and diameter by street 
 Construction production rate (feet per day, unpaved and paved areas) and duration by street 
 Daily excavation and fill quantities 
 Worker and truck vehicle trips per day 

 
Equipment. Typical construction equipment associated with installation of pipelines would include: pavement saws, jack 
hammers, excavators, backhoes, dump trucks, front-end loaders, forklifts, flatbed delivery trucks, paving equipment 
(asphalt and/or concrete trucks, rollers), water trucks, and vibratory compactors.  Staging areas would be accommodated 
adjacent to or in vicinity of the pipeline corridors wherever feasible. 
 

  



2. Project Description 
 

EBMUD WTTIP 2-39 ESA / 204369 
Environmental Impact Report  June 2006 

Figure 2-9 (Continued) 
Pipeline Construction Techniques 

Trenchless Techniques 

Two types of trenchless construction–bore-and-jack and microtunneling–are proposed at several WTTIP sites:a 

 
 Moraga Road Pipeline: Rheem Boulevard Intersection 
 Orinda WTP (Alternative 2 only): Pipelines from Filters to Clearwell and from New Los Altos Pumping Plant to 

Entry Shaft 
 Highway 24 crossing of the pipeline segment of the Orinda-Lafayette Aqueduct 

 
Bore-and-Jack. This method requires the use of a horizontal boring machine or auger to drill a hole, and a hydraulic jack 
to push a casing through the hole under the crossing. As the boring proceeds, a steel casing pipe is jacked into the hole 
and the pipeline is installed in the casing. This process requires the excavation of pits typically 10 feet by 35 feet (depth 
varies) at opposite ends of the crossing.  Soil removed from pits would either be stockpiled and reused, or loaded directly 
into dump trucks and hauled away for disposal.  If existing soil is not adequate for backfilling, then new material would be 
imported for backfilling. Below is an illustration of bore and jack. 
 
Microtunneling. Microtunneling is a trenchless method that uses a remotely controlled Microtunnel Boring Machine 
(MTBM) combined with the pipe jacking technique to directly install pipelines underground in a single pass. Microtunneling 
does not require man-entry. Excavated tunnel spoils are removed and the exterior of the pipeline is lubricated as 
construction progresses. This form of tunneling can be performed with less excavation than traditional tunneling. 
Microtunneling is often used in areas where there are already numerous utilities and other subsurface structures, 
constraining potential tunneling alignments. 
 
 

 
 
 
 

a  Refer to Section 2.5.3 for a description of traditional tunneling methods proposed for the Orinda-Lafayette Aqueduct (Alternative 2). 
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Program-Level Improvements 
Potential future program-level improvements at the Lafayette WTP, under Alternative 1, that 
might eventually be required to meet water quality regulations include high-rate sedimentation 
units for solids removal for the entire WTP flow (i.e., not just for backwash water, a proposed 
project-level element), and UV disinfection. These processes, described in Figure 2-7, would 
occur prior to and following filtration, respectively. Map D-LWTP-1 shows the tentative 
locations identified for these facilities.  

The proposed facilities would infringe on the existing Walter Costa Trail to the point that it would 
need to be relocated for security and safety reasons. The trail relocation, which EBMUD would 
intend to complete on District property, is addressed programmatically in this EIR. As part of the 
Lafayette WTP project, the existing trail would terminate at the future fenceline at the west end of 
the WTP. In that vicinity, the trail would generally be relocated near El Nido Ranch Road to the 
south of Lafayette Creek, parallel to and in between the creek and Mt. Diablo Boulevard, along 
an alignment that minimizes tree removal. The specific realignment would be determined in 
coordination with the City of Lafayette and consistent with EBMUD security requirements. 

2.4.2 Lafayette Reclaimed Water Pipeline 
EBMUDs Water Supply Permit from the state DHS requires the District to implement actions to 
meet the California Cryptosporidium Action Plan. The California Cryptosporidium Action Plan 
focus is to optimize water treatment practices in order to maximize cryptosporidium removal. The 
Lafayette WTP treated filter backwash water is currently discharged into the Lafayette 
Aqueducts, which are the raw water supply for the Orinda WTP. The filter backwash may contain 
higher concentrations of pathogens that were removed by the filters. EBMUD has agreed to 
discontinue that practice by 2008. As an interim solution under either Alternative 1 or 
Alternative 2, the Lafayette Reclaimed Water Pipeline project would deliver reclaimed water from 
the Lafayette WTP filter backwash treatment system to the Lafayette Reservoir. EBMUD would 
construct the Lafayette Reclaimed Water Pipeline in conjunction with the pipelines associated with 
the Highland Reservoir. 

Location 
Maps A2 and B2 show the general location of the proposed alignment for the Lafayette Reclaimed 
Water Pipeline on street and topographic base maps. Map C-HIGHRES-1 shows the proposed 
alignment in more detail on an aerial photograph base. The pipeline would be installed primarily on 
EBMUD property in the city of Lafayette (the Lafayette WTP property and the Lafayette Reservoir 
Recreation Area). The northern terminus of the Lafayette Reclaimed Water Pipeline is at the 
Lafayette WTP. The southern terminus is in the Lafayette Reservoir, where the pipeline would 
discharge water reclaimed at the WTP into the reservoir. For purposes of description, there are 
essentially three distinct segments to the proposed alignment:  

 Segment 1. From the existing backwash water facilities at the Lafayette WTP, the proposed 
alignment travels south across the creek. The pipe would span Lafayette Creek; there would 
be concrete abutments on either side of the creek supporting the pipe. South of the creek, the 
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pipe would be constructed in a trench adjacent to the Bryant and Leland Pipelines, as shown 
on Map D-LWTP-1. 

 Segment 2. The Lafayette Reclaimed Water Pipeline would be co-located in the same trench 
(and constructed at same time) as the overlapping alignment segment of the Highland 
Inlet/Outlet pipeline. 

 Segment 3. The Lafayette Reclaimed Water Pipeline and Highland Reservoir overflow 
pipeline are the same. The pipeline would extend into the reservoir, terminating at a 
dissipater. For construction of the pipe within the reservoir, the pipe would likely be floated 
on top of the water, then sunk into place and anchored to the bottom.  

Design Characteristics 
The pipeline would deliver reclaimed water to the Lafayette Reservoir on an interim basis during 
the months when the Lafayette WTP is operated (typically between March and November). If 
Alternative 1 is implemented, then EBMUD would construct a backwash water recycle system at 
the Lafayette WTP that would allow the water to be reclaimed at the WTP. If Alternative 2 is 
implemented, water treatment operations at Lafayette (and the need for this project) would 
discontinue. The backwash flow quantity during project operation would average about 0.3 mgd, 
with a maximum of about 0.5 mgd. The projected annual quantity would be about 100 million 
gallons, equal to about 330 acre-feet.  

Lafayette Reservoir is a standby water supply reservoir for EBMUD; however, it has not been 
used for drinking water purposes for over 40 years because of its limited storage volume and 
relatively poor water quality. The volume of Lafayette Reservoir is about 4,250 acre-feet at the 
spillway elevation and its only source of water is local runoff and rainfall.  

The additional water from the Lafayette Reclaimed Water Pipeline would enable EBMUD to 
maintain water levels near the maximum operating range of 442 to 448 feet in wet or dry years. 
As a result, the frequency of releases or spills from the reservoir into Lafayette Creek would 
increase with the project. In the past 42 years, the District has released and/or spilled water from 
the Lafayette Reservoir in about half of the years. With the addition of 330 acre-feet of water per 
year under this project, the District expects that water would be released or spilled nine out of ten 
years. 

Other key characteristics of the Lafayette Reclaimed Water Pipeline are as follows: 

 Dechlorination. The reclaimed water could be dechlorinated prior to discharge into Lafayette 
Reservoir. The project includes construction and operation of a dechlorination facility at the 
Lafayette WTP near the northern terminus of the pipeline.  

 Pumping Plant. An existing pumping plant at the Lafayette WTP would be modified (i.e., the 
pump horsepower increased), and a new power supply would be connected to pump flows 
through the pipe.  

 Pipe Length. The proposed pipeline is approximately 3,200 feet long. 
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 Pipe Diameter. The diameter would range from 8 inches (segments 1 and 2) to 20 inches 
(segment 3). 

 Material. The pipe would be welded steel and/or high-density polyethylene (HDPE). The 
segment extending into the reservoir would be HDPE pipe. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-6 presents the proposed schedule for design and construction. Table 2-7 presents 
proposed work hours for all WTTIP projects. The Lafayette Reclaimed Water Pipeline would 
be constructed at the same time as the pipelines for the Highland Reservoir project. 
Table B-HIGHRES-1 in Appendix B provides construction sequencing, duration of specific 
construction activities, construction staffing, and parking information. The tank site would serve 
as the construction staging area; sufficient parking is available at the recreation facility. 

Construction Activities 
Most of the pipe would be installed in the ground using open-trench construction, as described in 
Figure 2-9. Near the northern terminus, the pipe would span Lafayette Creek; pipe supports 
(concrete abutments or cradles) would be constructed atop either bank. For construction of the 
pipe segment in the reservoir, the HDPE pipe would likely be floated on top of the water and then 
sunk into place. It would be anchored to the reservoir bed using pipe saddles and anchor rods. An 
underwater jack hammer would likely be used to install the anchor rods.  

2.4.3 Orinda Water Treatment Plant 
At the Orinda WTP, filter backwash water is dechlorinated and discharged to San Pablo Creek, 
which in turn discharges into San Pablo Reservoir. The discharge from the backwash water 
settling ponds to San Pablo Creek is covered by the Regionwide NPDES Permit for Discharge 
from Surface Water Treatment Facilities for Potable Supply. There have been violations of this 
permit, primarily due to bioassay failures (indicating acute aquatic toxicity) of this discharge. 
Providing backwash water treatment at the Orinda WTP, as proposed under both alternatives, 
would allow treated backwash water to be returned to the head of the WTP and would eliminate 
this discharge to San Pablo Creek. 

Location, Existing Facilities, and Operations 
The Orinda WTP is located north of Highway 24 and east of Camino Pablo in Orinda (refer to 
Maps A1 and B1 for general location). The WTP site is bisected by Manzanita Drive, a public 
street. EBMUD’s property extends north of its plant facilities and includes an undeveloped area 
north of the existing washwater settling basins and the Orinda Sports Field (ballfields south of 
Wagner Ranch Elementary School). San Pablo Creek traverses the Orinda WTP site along the 
eastern property boundary.  
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Figure 2-5 illustrates and describes existing processes at the Orinda WTP. Figure 2-10 presents 
schematic flow diagrams of existing processes and future processes with implementation of either 
Alternative 1 or Alternative 2. On Figure 2-10, the upper series of boxes represents raw water 
treatment and the lower series of boxes represents backwash water processing.  

Project-Level Improvements – Design Characteristics 
Map D-OWTP-1 shows the proposed layout for the Orinda WTP under Alternative 1. Section B 
on Map D-OWTP-3, a profile drawing, shows a cross-section of the Backwash Water Recycle 
System proposed under both Alternatives 1 and 2. The new system would include basins 
constructed below grade as well as above-ground buildings and a tank, all of which would be 
located in an area adjacent to the existing chemical building and west of the main entrance to the 
plant. Refer to Figure 2-7 for descriptions of the facilities and processes described in this section. 

 Basins. The basins would include a filter-to-waste equalization basin, two backwash water 
equalization basins, and two flocculation and two sedimentation basins. 

 Above-Grade Structures. The UV disinfection building would contain the backwash water 
return pumps, UV disinfection systems, and a chemical/electrical room that would house 
coagulants and/or nonionic polymers, the chemical feed pumps, and electrical panels and 
control systems. This building would be adjacent to and west of the basins. To operate the 
backwash water recycle system during a power outage, one 200-kilowatt emergency diesel 
generator would be stored onsite in a concrete building. An above-ground solids storage tank 
and solids pumping plant would also be constructed adjacent to the other components. Solids 
collected in the tank would be pumped into trucks and hauled to EBMUD’s wastewater 
treatment plant for further treatment. Currently, there is a chain-link gate to the fence around 
the existing settling basins just north of Manzanita Drive. Under this alternative new project-
level facilities are not proposed at this location, however, a new gate would be constructed at 
the Manzanita Drive entrance to the existing fence. The new gate would be more aesthetically 
pleasing. 

Project-Level Improvements – Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-6 presents the proposed schedule for design and construction of upgrades at the Orinda 
WTP. Table 2-7 presents proposed work hours. Table B-OWTP-1 in Appendix B provides 
construction sequencing, duration of specific construction activities, construction staffing, and 
parking information. 

Construction Activities 
Map D-OWTP-1 shows the location of proposed facilities at the Orinda WTP under 
Alternative 1. Construction activities would be concentrated between Manzanita Drive and the 
existing chemical building. Some construction staging (e.g., parking, equipment storage) would 
occur in the parking area southeast of the WTP’s main entrance off of Manzanita Drive and at the 
ballfields area. All construction traffic would use the plant’s main entrance off of Manzanita 
Drive.  
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Proposed construction activities and methods, described below, are based on conceptual facility 
designs and requirements for maintaining water service during construction. This description 
provides the basis for the impact evaluation presented in Chapter 3. During final design, 
construction phasing and methods will likely be refined.  

 Mobilization. The contractor would clear the site and set up the construction staging area. 

 Excavation. Underground structures would include basins and piping. Construction at the 
Orinda WTP would not involve sheetpile driving.  

 Foundation Construction. Following excavation, the contractor would construct the basin and 
building foundations using concrete and rebar. 

 Backfilling. Following foundation construction, the basins would be backfilled. 

 Mechanical/Electrical. Mechanical and electrical equipment used for backwash water 
recycling would then be installed. 

 Demobilization. Following the completion of construction, the contractor would break down 
the staging areas. 

Construction Equipment 
Backhoes, bulldozers, scrapers, and water trucks would be used for excavation, grading, and fill. 
Concrete would be delivered to the site by ready-mix trucks; a crane would set structural 
components and equipment; and supply trucks would deliver materials and equipment used in the 
construction process. Additional equipment likely to be used includes air compressors, welding 
machines, and various air- and electric-powered hand tools.  

Program-Level Improvements 
There is no clearwell at the Orinda WTP. Most water from the Orinda WTP is sent directly 
through the Claremont Tunnel to the West of Hills portion of the EBMUD service area. Several 
EBMUD West-of-Hills reservoirs function as remote clearwell storage for the Orinda WTP. The 
tunnel itself also provides de facto treated water storage. Consolidating clearwell capacity at the 
Orinda WTP may be necessary to effectively manage water quality delivered to the distribution 
system and maintain water quality within the distribution system. 

The District needs to keep water that does not meet water quality regulations (due to source water 
quality problems or a problem in the treatment process) out of the distribution system. Once water 
enters the Claremont Tunnel it cannot be retrieved and enters the distribution system. A clearwell 
at the water treatment plant would allow the District to more effectively manage the quality of 
treated water delivered to the distribution system by preventing such water from entering the 
Claremont Tunnel.  

A clearwell at the water treatment plant would also reduce water age and improve water quality in 
the distribution system. A clearwell at the water treatment plant would be designed to turn over 
all of its water in a single day. Reservoirs in the distribution system are designed to use the top  
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Figure 2-10
Schematic Flow Diagrams of Orinda WTP-

Existing Conditions and Alternatives 1 and 2,
Proposed Conditions

SOURCE: EBMUD and ESA

Orinda WTP, Alternative 1 - Proposed Process Train

Orinda WTP, Alternative 2 - Proposed Process Train

Orinda WTP - Existing Process Train
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30 percent of the reservoir volume. The bottom 70 percent of reservoir volume is considered 
emergency storage. Low customer water pressures can develop once a distribution reservoir drops 
below 50 percent. The result is that water held in distribution reservoirs cannot be turned over in a 
single day and has a greater water age and lower water quality. 

Other future potential improvements associated with providing clearwell storage under 
Alternative 1, to be considered programmatically, are shown on Map D-OWTP-1. These 
improvements include a low-lift pumping plant, another clearwell that would act as a buffer 
between the filters and the pumping plant, an electrical substation to power the low-lift pumping 
plant, and associated pipelines. 

Potential program-level improvements that might eventually be required to meet future water 
quality regulations include high-rate sedimentation units, a chlorine contact basin, and UV 
disinfection facilities. Figure 2-10 presents descriptions of water treatment processes. Map 
D-OWTP-1 shows the potential locations for these facilities.  

2.4.4 Walnut Creek Water Treatment Plant 
The Walnut Creek WTP requires additional filter capacity to meet peak operational demands and 
to accommodate occasional source water quality problems. To reduce energy costs, EBMUD 
turns off distribution system pumping plants during peak energy time of use, from noon to 
6:00 p.m. During this time, clearwell storage at the WTPs and storage in the distribution system 
reservoirs are drawn down to meet demands. When the pumps are turned back on, additional 
water treatment plant peaking capacity is required for a few hours per day during peak summer 
demands to recover storage and meet demand. Additional treatment plant capacity is also required 
to address occasional changes in source water quality. Increases in turbidity in spring and early 
summer, and recent increases in algae in Pardee reservoir, have adversely affected the source 
water quality at the WTP. Consequently, the efficiency of the filters is reduced, and the ability of 
the plant to meet demand is constrained. To correct these problems, the District proposes to 
construct new filters to increase the reliability of the WTP. 

A new Leland Pumping Plant (No. 2) is also proposed at the Walnut Creek WTP to correct 
hydraulic problems in Leland Pressure Zone. The hydraulic connectivity between the Danville 
Pumping Plant suction pipeline and the Leland Pressure Zone is adversely affecting water supply, 
causing (among other problems) water from the Lafayette WTP to flow into the Leland Pressure 
Zone; drawdown of the Leland Reservoir; and low water pressure for some customers. Proposed 
improvements at the WTP, coupled with the Leland Pressure Zone Isolation Pipeline and Bypass 
Valves, would correct these problems and isolate the Leland Pressure Zone from the Danville 
Pressure Zone. 

Location, Existing Facilities, and Operations 
The Walnut Creek WTP is located in northwest Walnut Creek, north of Larkey Lane. The 
Acalanes Ridge Open Space surrounds the plant to the north, south, and west. EBMUD has 
recently completed major upgrades to many of the plant’s facilities and systems. Figure 2-5 
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describes existing processes at the Walnut Creek WTP. Figure 2-11 presents a schematic flow 
diagram of existing and proposed (Alternative 1 or 2) water treatment process trains for the 
Walnut Creek WTP. 

Project-Level Improvements – Design Characteristics 
Proposed improvements to the Walnut Creek WTP would be the same under Alternatives 1 and 2, 
as shown on Map D-WCWTP-1. As shown on Map D-WCWTP-1, the new filters would be 
constructed adjacent to the existing filters, near the operations building. The new Leland Pumping 
Plant would be constructed adjacent to the recently completed backwash water treatment 
facilities. Two segments of 42-inch-diameter pipelines would be constructed to connect the new 
pumping plant to the transmission main serving the Leland Pressure Zone. 

Project-Level Improvements – Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-6 presents the proposed schedule for design and construction of upgrades at the 
Walnut Creek WTP. Table 2-7 presents proposed work hours for all WTTIP projects. 
Table B-WCWTP-1 in Appendix B provides construction sequencing, duration of specific 
construction activities, construction staffing, and parking information.  

Construction Activities 
Construction activities would be concentrated at the two sites of proposed facilities. Some 
construction staging (e.g., parking, equipment storage) would occur elsewhere within the WTP 
site. All construction traffic would use the plant’s main entrance off of Larkey Lane. 

 Mobilization. The contractor would clear the site and set up the construction staging area. 

 Excavation. Underground structures would include the filters, pumping plant wetwell, and 
piping. 

 Foundation Construction. Following excavation, the contractor would construct the basin and 
building foundations using concrete and rebar. 

 Backfilling. Following foundation construction, the areas around the filters would be backfilled. 

 Mechanical/Electrical. Mechanical and electrical equipment used for backwash water 
recycling would then be installed. 

 Demobilization. Following the completion of construction, the contractor would break down 
the staging areas. Site restoration (rebuilding onsite roadways and landscaping) would follow. 

Construction Equipment 
Backhoes, bulldozers, excavators, scrapers, and water trucks would be used for excavation, 
grading, and fill. Concrete would be delivered to the site by ready-mix trucks; a crane would set 
structural components and equipment; and supply trucks would deliver materials and equipment  
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Figure 2-11
Schematic Flow Diagrams of Walnut Creek WTP-

Existing Conditions and Alternatives 1 and 2,
Proposed Conditions

SOURCE: EBMUD and ESA

Walnut Creek WTP, Alternative 1 and 2 - Proposed Process Train
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used in the construction process. Additional equipment likely to be used includes air compressors, 
welding machines, and various air- and electric-powered hand tools. 

Program-Level Improvements 
Under either Alternative 1 or 2, future program-level improvements at the Walnut Creek WTP 
might eventually be required to meet future water quality regulations. These improvements 
include high-rate sedimentation units and UV disinfection facilities. Figure 2-11 describes these 
water treatment processes. In terms of the WTP’s process train, high-rate sedimentation would 
occur before filtration, and UV disinfection would occur after filtration. Map D-WCWTP-1 
shows tentative locations identified for these facilities.  

2.4.5 Sobrante Water Treatment Plant 

Location, Existing Facilities, and Operations 
The Sobrante WTP is located in unincorporated Contra Costa County, adjacent to the city of 
Richmond. The WTP site is bisected by Valley View Road and D’Avila Way/Amend Road. The 
entrance to the main portion of the plant site is off of Amend Road; the entrance to the western 
portion is off of D’Avila Way. San Pablo Creek is parallel to and within the western and southern 
property boundaries of the western portion of the site. 

Figure 2-5 describes existing processes at the Sobrante WTP. Figure 2-12 presents schematic 
flow diagrams of existing and proposed (Alternative 1 or Alternative 2) water treatment process 
trains for the Sobrante WTP.  

Design Characteristics 
Proposed improvements to the Sobrante WTP would be virtually the same under Alternative 1 
and 2, as shown on Map D-SOBWTP-1. Map D-SOBWTP-2 provides a cross-section of the 
proposed Backwash Water Recycle System on the western side of the plant. The size of the 
chlorine contact basin would be 0.7 mg under Alternative 1, and 1.0 mg under Alternative 2. The 
proposed improvements are described below. 

Ozonation System  
Ozone is produced by passing oxygen between high-voltage electrodes, thereby converting a 
small amount (10 to 12 percent) of the oxygen into ozone. The ozone is then injected into the 
contact basin, where it disinfects raw water and removes potentially objectionable taste and odor.  

The Sobrante WTP ozonation system is undersized for handling poor raw water quality episodes 
occasionally experienced at the WTP. 

The existing ozonation system at the Sobrante WTP is an air-feed system; as part of the WTTIP 
(under either Alternative 1 or Alternative 2), the system would be converted to a liquid oxygen 
feed. The proposed ozonation system includes the following components: liquid oxygen tanks,  
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Figure 2-12
Schematic Flow Diagrams of Sobrante WTP-
Existing Conditions and Alternatives 1 and 2,

Proposed Conditions
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ozone generators, ozone contactor, and ozone destruct units. Other than the two new oxygen 
tanks, all changes related to upgrading the ozonation system would occur in existing buildings. 
New ozone generators with the ability to process 1,650 pounds per day would be constructed. The 
liquid oxygen tanks would be installed above ground and northwest of the existing ozonation 
building. The existing ozone destruct unit would capture and destroy any excess ozone from the 
ozone contact basin. 

Backwash Water Recycle System 
The Sobrante WTP capacity is limited by the existing backwash water treatment system. The 
existing backwash water treatment system would be converted to a backwash water recycle system, 
similar to that proposed at the Lafayette and Orinda WTPs. The two existing backwash water 
settling basins, located in the western part of the plant west of the main plant, would be converted to 
backwash water equalization basins. A new filter-to-waste equalization basin would be constructed 
adjacent to these existing basins (refer to Maps D-SOBWTP-1 and D-SOBWTP-2 for sizing 
information). The existing basins are partially above grade; the proposed basin would be partially 
above grade as well. In addition, two high-rate sedimentation units would be installed near the 
basin. The District is proposing to install high-rate sedimentation units instead of 
flocculation/sedimentation basins at the Sobrante WTP because the western portion of the plant 
(where backwash water processing occurs) is relatively small and constrained on all sides by public 
streets or San Pablo Creek. The two high-rate sedimentation units would be prefabricated, epoxy-
painted steel structures approximately 50 feet long, 20 feet wide, and 12 feet high. 

Chlorine Contact Basin 
To assure the District can meet future disinfection byproduct regulations, a new chlorine contact 
basin would be constructed. The basin would be a covered concrete tank approximately 36 feet 
deep and up to 92 feet in diameter; it would be constructed below ground with a finished at-grade 
roof. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-6 presents the proposed schedule for design and construction of upgrades at the Sobrante 
WTP. Table 2-7 presents proposed work hours for all WTTIP projects. Table B-SOBWTP-1 in 
Appendix B provides construction sequencing, duration of specific construction activities, 
construction staffing, and parking information. All construction staging would take place at the 
WTP site.  

Construction Activities 
Construction activities would be focused around new facilities, but parking and construction 
staging could occur at other, generally paved locations at the WTP site (see Map D-SOBWTP-1). 
For construction in the main portion of the site, it is assumed that all construction parking would 
occur onsite. For the western portion of the site, it is likely that some construction vehicles would 
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park on local streets. All construction vehicles entering the main portion and western portion of the 
site would use existing access roads off of Amend Road and D’Avila Way, respectively. 

 Mobilization. The contractor would clear the site and set up the construction staging area. 

 Excavation. Underground structures would include basins and piping. The chlorine contact 
basin would be a deep excavation. One side of the excavation would be supported by soil 
nailing12; the other side would be ramped to allow equipment access down into the basin. 

 
 Foundation Construction. Following excavation, the contractor would construct the basin and 

building foundations using concrete and rebar. The basins at the western portion of the site 
would have slab-on-grade foundations. The walls of the chlorine contact basin would be 
prestressed with a prestressing tower; this device is used to wrap the cylinder with bar or wire 
at high pressure to compress the concrete walls to keep water from seeping out. Shotcrete 
would then be applied to the prestressing wires. Once the walls are complete, the concrete 
roof would be poured. 

 Backfilling. Following foundation construction, the basins would be backfilled. 

 Mechanical/Electrical. Mechanical and electrical equipment used for backwash water 
recycling would then be installed. 

 Demobilization. Following the completion of construction, the contractor would break down 
the staging areas. Site restoration (rebuilding onsite roadways and landscaping) would follow. 

For the purpose of analysis, it is assumed that excavation for the chlorine contact basin, 
equalization basin, and high-rate sedimentation units would occur simultaneously. 

Construction Equipment 
Backhoes, bulldozers, excavators, scrapers, haul trucks, and water trucks would be used for 
excavation, grading, and fill. Chlorine contact basin construction would also involve the use of a 
prestressing tower, horizontal drill rig, and grout pump. Concrete would be delivered to the site 
by ready-mix trucks, which would dump concrete into the concrete pumper truck; cranes would 
set the prefabricated high-rate sedimentation units and equipment; and supply trucks would 
deliver materials and equipment used in the construction process. Additional equipment likely to 
be used includes air compressors, welding machines, and various air- and electric-powered hand 
tools. Paving equipment would include grinders, pavement cutters, dump trucks, pavers, and 
vibratory rollers.  

                                                      
12 Soil nailing involves the use of a horizontal drill rig to drill holes (about 20 feet deep) into an excavated surface. 

Once drilled, steel rods are installed into the holes and grouted in place, and a plate is installed over the holes across 
the face of the excavation (vertical wall). The face of the excavation is then secured with shotcrete. 
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2.4.6 Upper San Leandro Water Treatment Plant 

Location, Existing Facilities, and Operations 
The Upper San Leandro WTP is located near Interstate 580 (I-580) at Keller Avenue in Oakland. 
The main entrance to the plant is off of Greenly Drive. Figure 2-5 illustrates existing processes at 
the Upper San Leandro WTP. Figure 2-13 presents schematic flow diagrams of existing and 
proposed (Alternative 1 or 2) water treatment process trains for the plant. 

Design Characteristics 
Map D-USLWTP-1 shows the proposed layout for the Upper San Leandro WTP under both 
Alternatives 1 and 2. The changes to the ozonation system would be the same as those discussed 
for the Sobrante WTP in Section 2.4.4. The system would include new ozone generators with the 
ability to process 1,250 pounds per day. Under Alternative 1, the average-annualized capacity at 
the Upper San Leandro WTP would be 25 mgd. Under the project, as shown on Figure 2-13, 
water emerging from the filters following backwash would be diverted to a new filter-to-waste 
equalization basin and recycled back to the head of the plant via a new return pumping plant. 
The locations of the proposed filter-to-waste basin and pumping plant are shown on 
Map D-USLWTP-1. The pumping station and equalization basin would be above-ground 
structures. The pumping station capacity would be 500 gallons per minute. The equalization basin 
would be constructed of steel.  

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-6 presents the proposed schedule for design and construction of upgrades at the 
Upper San Leandro WTP. Table 2-7 presents proposed work hours for all WTTIP projects. 
Table B-USLWTP-1 in Appendix B provides construction sequencing, duration of specific 
construction activities, truck trips and worker vehicle trips, and excavation and fill requirements. 
Excavated material would be incorporated into final site grading. Parking and some construction 
staging (e.g., equipment and materials storage) could occur at other locations at the WTP site.  

Construction Activities 
For Alternative 1 or 2, the areas of construction/ground disturbance would be focused around 
proposed new facilities, including the liquid oxygen tanks and filter-to-waste equalization basin 
and associated appurtenances.  

 Mobilization. The contractor would clear the site and set up the construction staging area. 

 Excavation. Underground structures would include basins and piping. 

 Foundation Construction. Following excavation, the contractor would construct the basin and 
building foundations using concrete and rebar.  

 Backfilling. Following foundation construction, the basin would be backfilled. 
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Figure 2-13
Schematic Flow Diagrams of Upper San Leandro WTP-

Existing Conditions and Alternatives 1 and 2,
Proposed Conditions

Upper San Leandro WTP, Alternatives 1 and 2 - Proposed Process Train

Upper San Leandro WTP - Existing Process Train

SOURCE: EBMUD and ESA
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 Mechanical/Electrical. Mechanical and electrical equipment used for backwash water 
recycling would then be installed. 

 Demobilization. Following the completion of construction, the contractor would break down 
the staging areas. 

Construction Equipment 
Backhoes, bulldozers, excavators, haul trucks, and water trucks would be used for excavation, 
grading, and fill. Concrete would be delivered to the site by ready-mix trucks, which would dump 
concrete into the concrete pumper truck; cranes would set structural components and equipment; 
and supply trucks would deliver materials and equipment used in the construction process. 
Additional equipment likely to be used includes air compressors, welding machines, and various 
air- and electric-powered hand tools. Paving equipment would include grinders, pavement cutters, 
dump trucks, pavers, and vibratory rollers. 
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2.5 Water Treatment Plant Improvements, Alternative 2 
This section describes projects at the Lafayette, Orinda, Walnut Creek, Sobrante, and Upper 
San Leandro WTPs under Alternative 2 – Supply from Orinda WTP. This section includes the 
Orinda-Lafayette Aqueduct, which is only proposed as part of Alternative 2. 

2.5.1 Lafayette Water Treatment Plant 
The Lafayette WTP is located on EBMUD property in the city of Lafayette, between Mt. Diablo 
Boulevard and Highway 24, east of El Nido Ranch Road. Demands in the areas served by the 
Lafayette WTP currently exceed production rates. In addition the plant is in need of extensive 
upgrades to meet future regulations as well as to maintain performance. Under Alternative 2, the 
plant would be decommissioned and demands would be met by the Orinda WTP. 

Project-Level Improvements – Design Characteristics 
Under Alternative 2, the Lafayette WTP would be decommissioned, although the site would still 
contain emergency pumping equipment, existing maintenance facilities, aqueduct chlorination 
facilities, and active water transmission facilities, most notably the two large Lafayette Aqueducts 
that convey water to the Orinda WTP and Briones Reservoir. Treated water would be conveyed to 
the Lafayette WTP distribution system from the Orinda WTP via the Orinda-Lafayette Aqueduct. 
Map D-LWTP-2 shows the proposed layout for the Lafayette WTP under Alternative 2. A 
sodium hypochlorite and feed system for the Lafayette Aqueducts would be developed at the site 
to enable the downstream Orinda WTP to meet disinfection requirements; this system would 
involve the following: 

 Convert chemical tanks in the existing chemical building to sodium hypochlorite tanks 

 Install new sodium hypochlorite feed pumps and pipeline to feed sodium hypochlorite to the 
Lafayette Aqueducts (see aqueduct disinfection points on Map D-LWTP-1) 

 Demolish backwash water equalization basin and clarifier 

 Remove existing chemical feed pumps and electrical equipment 

Pipeline connections in the vicinity of the Lafayette WTP under Alternative 2 (connection of the 
proposed Orinda-Lafayette Aqueduct to existing and proposed pipelines serving the Bryant and 
Leland Pressure Zones) are described in Section 2.5.3. The Lafayette Reclaimed Water Pipeline 
would be constructed under Alternative 2 in the identical manner described in Section 2.4.2. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-8 presents the proposed schedule for design and construction of upgrades for WTTIP 
projects at water treatment plants under Alternative 2. Table 2-7 presents proposed work hours 
for all WTTIP projects. 
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TABLE 2-8 
WATER TREATMENT AND TRANSMISSION  

IMPROVEMENTS PROGRAM CONSTRUCTION SCHEDULE – WATER TREATMENT PLANT 
IMPROVEMENTS, ALTERNATIVE 2 

Facility Duration (Years) Expected Start Date 

CITY OF LAFAYETTE 

Alternative 2 
Lafayette WTP – Project-Level 1 to 2 October 2015 
Orinda-Lafayette Aqueduct – Pipelinea 1 to 2 September 2015 
Lafayette Reclaimed Water Pipeline 1 to 2 May 2007 

CITY OF ORINDA 

Alternative 2 
Orinda WTP, Project-Level 4 to 6 April 2012 
Orinda WTP – Alternative 2, Program-Level To be determined After 2015 
Orinda-Lafayette Aqueduct – Tunnel 2 to 3 June 2014 
Orinda-Lafayette Aqueduct – Pipelinea 1 to 2 September 2015 

CITY OF WALNUT CREEK 

Alternative 1 or 2 
Walnut Creek WTP, Project-Level 1 to 2 October 2007 
Walnut Creek WTP, Program-Level To be determined After 2015 

CITY OF OAKLAND 

Alternative 1 or 2 
Upper San Leandro WTP, Project Level 1 to 2 October 2011 

UNINCORPORATED CONTRA COSTA COUNTY 

Alternative 1 or 2 
Sobrante WTP, Project-Level 1 to 2 October 2011 

 

 
a Facility is located within multiple jurisdictions. Schedule information is for entire project. 
 

 

Construction Activities 
There would be less construction at the Lafayette WTP site under Alternative 2 than under 
Alternative 1; construction would mainly entail equipment replacement, some demolition, and 
pipeline construction. Pipeline construction would occur along Mt. Diablo Boulevard adjacent to 
the WTP for the proposed Orinda-Lafayette Aqueduct, Moraga Road Pipeline, Lafayette 
Reclaimed Water Pipeline, and Highland Reservoir Pipeline.  

2.5.2 Orinda Water Treatment Plant 
The Orinda WTP is located on EBMUD property in Orinda, on the northeast side of Camino 
Pablo. Demands in the areas served by the Lafayette WTP currently exceed production rates. 
Under Alternative 2, the Lafayette WTP would be decommissioned and the customers currently 
served by that plant would instead receive water from the Orinda WTP. EBMUD would modify 
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Orinda WTP operations, construct a treated water storage facility (clearwell), a pumping plant (Los 
Altos pumping plant No. 2), an electrical substation, and a combination tunnel/pipeline (Orinda-
Lafayette Aqueduct) to convey treated water to Lafayette for distribution. 

Project-Level Improvements – Design Characteristics 

Orinda WTP 
Map D-OWTP-2 shows the proposed layout for the Orinda WTP under Alternative 2. Map 
D-OWTP-3 provides two cross-section drawings for Orinda WTP under Alternative 2. Section A 
is through the proposed clearwell and Los Altos Pumping Plant No. 2. Section B is through the 
proposed Backwash Water Recycle System. The Orinda WTP under this alternative would 
produce 175 mgd (average-annualized rate), but would operate at the slightly higher rate of 
180 mgd, an increase of 5 mgd over existing conditions. (It would also operate at this slightly 
higher rate under Alternative 1 during peak demand periods.) The additional capacity would not 
require any changes to treatment processes. As with Alternative 1, the existing backwash water 
treatment system would be upgraded to treat and recycle backwash water to the head of the WTP. 
In addition, the facilities needed to store, pump, and convey treated water to the Lafayette WTP 
would be constructed; these proposed facilities include a clearwell, a pumping plant, an 
electrical substation, and the Orinda-Lafayette Aqueduct (the last facility is described in 
Section 2.5.3). 

Clearwell 
The proposed clearwell, shown on Map D-OWTP-2, would provide equalization storage for the 
intake to the proposed Los Altos Pumping Plant No. 2. A new 106-inch-diameter, approximately 
800-foot-long pipeline would be micro-tunneled from the filter effluent pipe No. 2 to the 
clearwell.13 The clearwell would be a buried, prestressed-concrete structure. The 9.8-mg facility 
would have a diameter of 220 feet and a depth of approximately 70 feet. 

Los Altos Pumping Plant No. 2 and Electrical Substation 
The proposed Los Altos Pumping Plant No. 2 would pump treated water from the clearwell 
through the proposed aqueduct to the Lafayette WTP. The pumping plant would consist of a 
wetwell and a concrete building housing the pumps and electrical/control equipment on top of the 
wetwell. The pumping plant would be buried 22 feet below ground. The proposed electrical 
substation would contain above-ground electrical equipment, including transformers and a 
switchgear. A diesel generator would be installed at the substation for emergency backup power 
purposes. The substation would provide power for the Los Altos Pumping Plant No. 2.  

Currently, there is a chain-link gate to the fence around the existing settling basins at this 
location. Under this alternative, the fence would be completely reconstructed due to construction 
of the new clearwell, pumping plant and substation. After completion of the new facilities a new 

                                                      
13  The proposed size is based on a flow rate of 200 mgd, in the event that EBMUD decides to build a clearwell at the 

Orinda Sports Field for the West of Hills area. The initial flow rate in the pipe would be 40 mgd. 
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fence would be built around them with a new gate at the Manzanita Drive entrance. The new gate 
would be designed to be more aesthetically pleasing. 

Backwash Water Recycle System 
The backwash water recycle system would be as described for Alternative 1 in Section 2.4.2. 

Schedule, Work Hours, and Staging 
Table 2-8 presents the proposed schedule for design and construction of upgrades for WTTIP 
projects at water treatment plants under Alternative 2. Table 2-7 presents proposed work hours 
for all WTTIP projects. 

Construction Activities 
Map D-OWTP-2 shows the location of proposed facilities at the Orinda WTP under 
Alternative 2.  

Proposed construction activities and methods, described below, are based on conceptual facility 
designs and requirements for maintaining water service during construction. This description 
provides the basis for the impact evaluation presented in Chapter 3. During final design, 
construction phasing and methods will likely be refined.  

 Mobilization. The contractor would clear the site and set up the construction staging area. 

 Excavation. Underground structures would include basins, storage, and piping. Contractors 
would excavate the area where the clearwell, pumping plant, and basins are to be located. The 
clearwell and pumping plant wetwell would require substantial excavation; for purposes of 
impact evaluation, the assumed method of excavation and ground support for this area is use of 
diaphragm and slurry walls.  

 Foundation Construction. Following excavation, the contractor would construct the 
clearwell, pumping plant, basins, and building foundations using concrete and rebar. 
Foundations for the clearwell would be drilled piers. 

 Backfilling. Following foundation construction, the clearwell, pumping plant, and basins 
would be backfilled. 

 Mechanical/Electrical. Mechanical and electrical equipment used for backwash water 
recycling would then be installed. 

 Demobilization. Following the completion of construction, the contractor would break down 
the staging areas. Site restoration (rebuilding onsite roadways and landscaping) would follow.  

Construction Equipment 
Backhoes, bulldozers, scrapers, and water trucks would be used for excavation, grading, and fill. 
Concrete would be delivered to the site by ready-mix trucks; a crane would set structural 
components and equipment; and supply trucks would deliver materials and equipment used in the 
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construction process. Additional equipment likely to be used includes air compressors, welding 
machines, and various air- and electric-powered hand tools. 

Program-Level Improvements 
Future potential improvements associated with providing clearwell storage under Alternative 2, to 
be considered programmatically, are shown on Map D-OWTP-2; these improvements would 
include one large clearwell constructed below grade, an electrical substation, a low-lift pumping 
station, and associated pipelines. The potential need for this clearwell storage would be the same 
as that discussed under Alternative 1, namely to increase operational flexibility and improve 
water quality. Potential program-level improvements that might eventually be required to meet 
future water quality regulations include high-rate sedimentation units, a chlorine contact 
basin, and UV disinfection facilities. Figure 2-7 presents descriptions of these processes. 
Map D-OWTP-2 shows potential locations for these facilities.  

2.5.3 Orinda-Lafayette Aqueduct 
Demands in the areas served by the Lafayette WTP currently exceed production rates. Under 
Alternative 2, the Lafayette WTP would be decommissioned and the customers currently served 
by that plant would instead receive water from the Orinda WTP. EBMUD would modify Orinda 
WTP operations, and construct a combination tunnel/pipeline (Orinda-Lafayette Aqueduct) to 
convey treated water to Lafayette for distribution. 

Design Characteristics 
The proposed Orinda-Lafayette Aqueduct would convey treated water from the Orinda WTP to 
the transmission mains near the Lafayette WTP. The proposed alignment of the aqueduct 
generally parallels the existing Lafayette Aqueducts No. 1 and No. 2, which convey raw water 
from Lafayette to the Orinda WTP via gravity. The proposed aqueduct would operate under 
pressure. The Los Altos Pumping Plant No. 2 would pump treated water from the Orinda WTP to 
the distribution system currently served by the Lafayette WTP. For purposes of discussion, there 
are five design components of the Orinda-Lafayette Aqueduct project: 

 Pipeline to tunnel entry (west) shaft 
 Tunnel entry shaft 
 Tunnel 
 Tunnel exit (east) shaft 
 Pipeline from exit shaft to Lafayette WTP 

These components are described below. Maps D-OLA-1 through D-OLA-4 depict design 
characteristics (typical tunnel cross-section, tunnel shaft design, staging area layouts, and tunnel 
profile); Maps C-OLA-1 through C-OLA-3 indicate the proposed alignments of the pipelines and 
the tunnel.  
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Pipeline to Tunnel Entry (West) Shaft  
As shown on Map C-OLA-1, EBMUD would construct a 48-inch-diameter, approximately 
900-foot-long, welded-steel pipeline from the proposed Los Altos Pumping Plant No. 2 at the 
Orinda WTP. (The pumping plant site is shown on Map D-OWTP-2.) The proposed alignment 
follows the northern perimeter of the washwater settling basins then extends north to the Orinda 
Sports Field (ballfields northwest of the Orinda WTP). 

Tunnel Entry Shaft 
The tunnel would be constructed by means of shafts excavated at either end. The proposed 
location of the entry shaft is the southeast portion of the ballfields (see Map C-OLA-1). The 
diameter and depth of the entry shaft would be 30 feet and 75 feet, respectively. Most 
construction activity would take place at and from the entry shaft. (Tunneling construction is 
described below.) The vault would have a removable “lift slab” to enable equipment to be 
lowered into the tunnel for inspection and repair (see Map D-OLA-2). 

Tunnel  
The proposed tunnel alignment is approximately 1.9 miles long and would be located entirely 
within Orinda. Maps C-OLA-1, C-OLA-2, and D-OLA-4 show the proposed alignment and 
elevation (depth of cover) of the tunnel. The tunnel would be 13 feet in diameter; the pipe within 
the tunnel would be a pressure-type tunnel main, 72 inches in diameter. The pipe diameter would 
provide sufficient space for future inspection, maintenance, and repair. The proposed alignment is 
a straight line between the entry and exit shafts. The amount of cover over the proposed tunnel 
alignment varies from 75 feet (at the entry shaft) to up to 400 feet. The tunnel would pass beneath 
private and public property. EBMUD would obtain easements for properties within up to 50 feet 
on either side of the tunnel centerline (see Appendix C for a list of these properties. 

Tunnel Exit (East) Shaft 
The proposed location of the exit shaft is in Orinda, just west of the St. Stephens Drive/El Nido 
Ranch Road intersection (see Map C-OLA-2). The exit shaft site is a narrow parcel of 
undeveloped land between the Highway 24 right-of-way and Altarinda Drive, adjacent and to the 
east of a residence. The site is privately owned; if Alternative 2 is selected, EBMUD would 
acquire this property. The shaft would be about 20 feet in diameter and 220 feet deep. The tunnel 
would terminate near the bottom of the shaft and transition to a 48-inch-diameter pipe, which 
would exit near the top of the shaft in an eastward direction. This shaft would be used for removal 
of tunnel boring equipment and, following the completion of excavation, as a ventilation shaft 
during construction of the final lining. Like the entry shaft, the exit shaft would have a removable 
lift slab to enable equipment to be lowered into the tunnel for inspection and repair. 

Pipeline from Exit Shaft 
As shown on Maps C-OLA-2 through C-OLA-3, EBMUD would construct a 48-inch-diameter, 
approximately 1.7-mile-long, welded-steel pipeline from the exit shaft to the Lafayette WTP. The 
proposed alignment follows El Nido Ranch Road east to the Bentley School in Lafayette, 
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crossing from Orinda into Lafayette near El Castillo. The pipeline would be tunneled using bore-
and-jack construction, as described in Figure 2-9. The proposed alignment runs from the Bentley 
School parking lot south beneath Highway 24 to the field on the south side of Mt. Diablo 
Boulevard across from the parking lot entrance to Oakwood Athletic Club; it then crosses to the 
north side of Mt. Diablo Boulevard at El Nido Ranch Road. From there, the alignment follows 
Mt. Diablo Boulevard east—along the same alignments proposed for the Bryant and Leland 
Pipelines under Alternative 1—to the box culvert over Lafayette Creek east of the entrance to the 
Lafayette WTP. There the pipeline would transition into several branches (partly to pass over the 
concrete box culvert containing Lafayette Creek) to connect to pipelines serving the Leland and 
Bryant Pressure Zones, as shown on Map D-LWTP-2. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-8 presents the proposed schedule for design and construction of the Orinda-Lafayette 
Aqueduct. Table 2-7 presents proposed work hours for all WTTIP projects. Tables B-OLA-1 and 
B-OLA-2 in Appendix B provide construction sequencing, duration of specific construction 
activities, construction staffing, and parking information. For tunnel construction, site development 
and shaft construction would occur on weekdays. Typically, tunnel construction would take place 
with three shifts a day (day, swing, and graveyard) up to seven days a week. Some pieces of 
equipment related to ventilation and dewatering would operate 24 hours per day at the entry shaft 
site; ventilation equipment would operate 24 hours per day at the exit shaft during the tunnel lining 
phase only.  

Construction Activities  

Pipeline to Tunnel Entry Shaft, Pipeline from Tunnel Exit Shaft  
These pipelines would be constructed using a combination of open-trench and microtunnel 
construction methods. These methods, and the construction equipment used for these methods, 
are described in Figure 2-9 (Insituform, 2006). 

Tunnel 
Most above-ground construction activities for the tunnel would be concentrated at the entry shaft 
site. Map D-OLA-2 shows an example of an entry shaft construction site, an illustration of the 
tunneling process, and a cross-section of the proposed tunnel. Map D-OLA-3 indicates the area 
within which construction activities would occur. For purposes of analysis, it is assumed that the 
proposed tunnel would be excavated primarily with a shielded tunnel boring machine. The 
13-foot-diameter tunnel would accommodate activities supporting tunnel construction, including 
ventilation, water supply and discharge lines, compressed air, electricity, and rail tracks. Tunnel 
excavation would proceed sequentially, from west to east. Final tunnel lining installation (the 
pipeline) would proceed from east to west. Map D-OLA-1 depicts a typical tunnel boring 
machine. A tunnel boring machine is equipped with a rotary-wheel cutterhead that digs through 
bedrock, an enclosed shield with a series of hydraulic jacks for moving the machine forward, and 
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a “tunnel muck” removal system consisting of conveyor belts and rail cars to remove excavated 
material. The rail cars would transport the muck to the entry shaft for storage and subsequent 
disposal. An erector arm system would be located at the rear of the boring machine to install the 
initial tunnel support system (e.g., steel ribs and lagging). Following installation of the pipe, the 
contractor would backfill the annular space between the pipe and the initial tunnel support system 
by pumping concrete into the void. 

Dewatering. The pipeline would be tunneled below the groundwater table; consequently, 
groundwater would seep into the tunnel and shafts. Prior to construction, a detailed hydrogeologic 
study of the area would be performed as part of the tunnel geotechnical program to further assess 
the water-table profile, the soil and rock permeabilities, the location of natural conduits such as 
fracture and shear zones, and water chemistry. For planning purposes, average tunnel water flow 
at the entry shaft is estimated at 100 gallons per minute; the maximum rate is estimated at 
350 gallons per minute. Water removed from the tunnel and shaft would be treated prior to 
discharge to San Pablo Creek. 

Tunnel Ventilation during Construction. In order to provide fresh air for workers and equipment 
inside the tunnel, temporary ventilation would be installed in compliance with contract safety 
specifications and with the State of California Division of Occupational Safety and Health’s Tunnel 
Safety Orders. Ventilation fans would be located in designated areas at the Orinda Sports Field site 
(near the shaft) and at the exit shaft (during the tunnel lining process only). If the California 
Occupational Safety and Health Administration designated the tunnel as a “gassy” or “potentially 
gassy” tunnel, specific operating requirements would apply to maintain safe working conditions. 

2.5.4 Walnut Creek Water Treatment Plant 
Under Alternative 2, all project- and program-level improvements at the Walnut Creek WTP 
would be the same as described for Alternative 1 (see Section 2.4.3, above). 

2.5.5 Sobrante Water Treatment Plant 
Under Alternative 2, improvements at the WTP would be the same as described for Alternative 1, 
except that the capacity of the chlorine contact basin would increase to 1.0 mg, and additional 
chemical storage would be provided for sodium hydroxide, sodium hypochlorite, and liquid 
ammonia within the existing chemical storage building. With the exception of Section 3.11, 
Hazards and Hazardous Materials, the impact evaluations presented in Chapter 3 of the EIR do not 
distinguish between Alternative 1 and Alternative 2 for the Sobrante WTP; construction of the 
larger chlorine contact basin is assumed. Refer to Section 2.4.4 for design and construction details.) 

2.5.6 Upper San Leandro Water Treatment Plant 
Under Alternative 2, almost all improvements at the WTP would be the same as described for 
Alternative 1. Under this alternative, the average-annualized capacity would be 44 mgd. As with 
Alternative 1, the ozonation system would be upgraded from air to liquid oxygen, but would be 
expanded to 2,200 pounds per day (instead of 1,250 pounds per day). In addition, additional 
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chemical storage would be provided for sodium hydroxide, sodium hypochlorite, and liquid 
ammonia within the existing chemical storage building. In all other respects, the changes 
proposed under Alternatives 1 and 2 at the Upper San Leandro WTP are identical (refer to 
Section 2.4.5 for details). 
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2.6 Elements Common to Both Alternatives 
Sections 2.6.1 through 2.6.13 address project-level elements; Section 2.6.14 addresses program-
level elements, excluding those at the WTPs, which are described above. Table 2-9 provides a 
proposed construction schedule for these facilities. 

2.6.1 Ardith Reservoir and Donald Pumping Plant 
The site for the new Ardith Reservoir and relocated Donald Pumping Plant is on EBMUD-owned 
property at Ardith Drive near Westover Court in Orinda (see Maps A2 and B2). Ardith Reservoir 
would be part of the Bryant Pressure Zone (south of Highway 24) and Donald Pumping Plant 
would be part of the Baseline Pressure Zone which is supplied by the Bryant Pressure Zone 
(south of Highway 24). The proposed Ardith Reservoir is needed for the replacement of the 
existing Moraga Reservoir. The open-cut Moraga Reservoir has a liner design that is prone to 
leakage and is oversized. Although there is no significant leakage presently occurring at the 
Moraga Reservoir, this type of liner design (referred to as “panel craft”) has leaked at other 
District reservoirs, requires special maintenance, and must eventually be removed from service. 
The Ardith Reservoir must be brought on line (in addition to Alternative 1 or 2 WTP 
improvements and the Moraga Road Pipeline) to provide water to customers currently served by 
the Moraga Reservoir before the latter can be replaced. The Donald Pumping Plant supplies water 
from the Bryant Pressure Zone to the Baseline Pressure Zone. There are pressure problems with 
the pumping plant that currently constrain its operation: its elevation is too high, and the pumping 
plant does not have adequate inlet pressure during summertime demand periods. Relocating the 
Donald Pumping Plant to a lower elevation at the site and reconfiguring its pumping operations 
would correct the problem.  

Design Characteristics 
Map D-ARRES-1 depicts the proposed site plan for the Ardith Reservoir and relocated Donald 
Plumping Plant. EBMUD constructed the Donald Pumping Plant in 1960. Map D-ARRES-2 
provides profiles of the proposed pumping plant and reservoir. At that time, the District 
anticipated eventually needing a reservoir there and graded the site accordingly. EBMUD is 
proposing to construct the Ardith Reservoir at the Donald Pumping Plant site and to relocate the 
latter facility to a lower elevation on the same site. Table 2-10 indicates the capacity, diameter, 
and elevation proposed for the Ardith Reservoir. The final grade at the site would be the same as 
the existing grade. 
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TABLE 2-9 
WATER TREATMENT AND TRANSMISSION  

IMPROVEMENTS PROGRAM CONSTRUCTION SCHEDULE –  
ELEMENTS COMMON TO BOTH ALTERNATIVES 

Facility Duration (Years) Expected Start Date 

CITY OF LAFAYETTE 
Pressure Zone Projects – Project-Level 

Glen Pipeline Improvements 1 May 2011 

Highland Reservoir and Pipelines 1 to 2 May 2007 

Moraga Road Pipelinea 1 to 2 April 2007 

Sunnyside Pumping Plant and Pipelinea 1 to 2 September 2011 

Pressure Zone Projects – Program Level 
Leland Reservoir Replacement 1 to 2 July 2014 

Saint Mary’s Road / Rohrer Drive Pipelinea 1 to 2 2018 

CITY OF ORINDA 
Pressure Zone Projects – Project-Level 

Ardith Reservoir and Donald Pumping Plant 1 to 2 May 2013 

Happy Valley Pumping Plant and Pipeline 1 to 2 May 2011 

Sunnyside Pumping Plant and Pipelinea (the driveway is 
located in Orinda) 

1 to 2 September 2011 

Pressure Zone Projects – Program Level 
San Pablo Pipelinea 1 to 2 April 2016 

TOWN OF MORAGA 

Pressure Zone Projects – Project-Level 
Fay Hill Pumping Plant, Pipeline, and Reservoir 1 to 2 March 2015 

Moraga Road Pipelinea 1 to 2 April 2007 

Moraga Reservoir 1 to 2 December 2016 

CITY OF WALNUT CREEK 
Pressure Zone Projects – Project-Level 

Leland Isolation Pipeline and Bypass Valves 1 May 2010 

Pressure Zone Projects – Program Level 
New Leland Pressure Zone Reservoir and Pipeline  1 to 2 April 2011 

Saint Mary’s Road / Rohrer Drive Pipelinea (see Lafayette) 1 to 2 2018 

UNINCORPORATED CONTRA COSTA COUNTY 
Pressure Zone Projects – Project-Level 

Tice Pumping Plant and Pipeline 1 to 2 February 2008 

Withers Pumping Plant 1 to 2 June 2011 

Pressure Zone Projects – Program Level 
San Pablo Pipelinea (see Orinda) 1 to 2 April 2016 

 
 
a Facility is located within multiple jurisdictions. Schedule information is for entire project. 
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TABLE 2-10 
RESERVOIR CHARACTERISTICS 

Reservoir 

New Reservoir 
or Replacement 

of Existing 
Reservoir? EBMUD Site 

Design 
Capacity 
(million 
gallons) 

Bottom 
Elevation

(feet) 

Overflow 
Elevation 

(feet) 

Inside 
Diameter

(feet) 

Ardith New Donald Pumping Plant 2.0 720 750 110 

Fay Hill Replacement  Fay Hill Reservoir 0.8 932 954 81 

Highland New Lafayette Reservoir 
Watershed 

2.7 532 560 133 

Moraga Replacement Moraga Reservoir 5.0 720 750 174 
 

 

The reservoir would be a cylindrical, prestressed-concrete tank constructed on excavated native 
material. The tank would be partially buried using native backfill. Table 2-11 summarizes the 
design characteristics of the Donald Pumping Plant (total capacity in mgd, number and 
horsepower of the pumps) as well as that for other proposed WTTIP pumping plant projects. The 
capacity of the existing Donald Pumping Plant is 1.3 mgd; the future pumping plant would also 
have a 1.3-mgd capacity. The pumping plant would be constructed on native material. There 
would be no offsite pipeline improvements. The reservoir’s inlet/outlet pipeline 
(20-inch-diameter) would be constructed between the pumping plant and tank. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of work at Ardith Reservoir 
and Donald Pumping Plant. Table 2-7 presents proposed work hours for all WTTIP projects. 
Tables B-ARRES-1 and B-DONPP-1 in Appendix B provide construction sequencing, duration 
of specific construction activities, construction staffing, and parking information. Construction of 
the reservoir and pumping plant would occur at the same time. The tank site would serve as the 
construction staging area. Parking would occur onsite and on nearby Ardith Drive. 

Construction Activities 
Map D-ARRES-1 shows the proposed facilities. Following excavation and grading of the tank 
and pumping plant site, EBMUD contractors would construct the concrete tank and appurtenant 
features (e.g., the valve pit). Once the tank and pumping plant are finished, the excavations would 
be backfilled, and disturbed areas would be landscaped. Some excavated material from the site 
would likely be hauled offsite for disposal. 

Construction Equipment 
Backhoes, bulldozers, excavators, and water trucks would be used for excavation, grading, and 
fill. Concrete would be delivered to the site by ready-mix trucks; a prestressing tower would be 
used to prestress the tank; a crane would set structural components and equipment; and supply  
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TABLE 2-11 
PUMPING PLANT CHARACTERISTICS 

Alternative 
Proposed  

Pumping Plant 

New, Replacement of 
Existing, or Expansion 

of Existing Pumping 
Plant? 

Capacity 
(mgd) 

Total 
Number of 

Pumpsa Horsepower 

1 Leland  
(Lafayette WTP) 

Replacement/Expansion 27 3 350 

1 Bryant 
(Lafayette WTP) 

Replacement/Expansion 32 4 1,250 

2 Los Altos  
(Orinda WTP) 

New 60 4 2,500 

1 or 2 Leland No. 2 
(Walnut Creek WTP) 

New 34 3 150 

1 or 2 Tice  New 10 3 300 

1 or 2 Withers  New 3 3 100 

1 or 2 Happy Valley  New 3.2 2 200 

1 or 2 Sunnyside  New 1.5 2 100 

1 or 2 Donald Replacement 1.3 2 100 

1 or 2 Fay Hill Expansion 2.2 3 75 
 
 
a Each pumping plant would have one pump for standby capacity. For example, the Leland Pumping Plant would have three pumps, two 

of which would be operated at any one time. 
 

 

Pumping Plant Schematic 

 Function. Pumping plants pump water into 
pipelines and reservoirs throughout EBMUD’s 
service area. Water is pumped from lower 
elevations (pressure zones) into higher 
elevations (pressure zones). Water pumped into 
distribution reservoirs is delivered via gravity to 
customers. Each pumping plant has suction and 
discharge pipelines, pumps, and a wetwell. The 
pumps suction the water out of the suction 
pipeline into the wetwell and push the water 
through the discharge pipeline for delivery to a 
higher pressure zone. 

 Power Supply. All pumping plants would use 
electricity supplied by PG&E. Diesel-powered 
generators would be stationed at the WTPs for 
emergency operations. The District also 
maintains portable pumps for deployment during 
emergency outages. 

 Operations. Pumping plants are operated 
remotely via the District’s Supervisory Control 
and Data Acquisition (SCADA) system. The 
operating hours of the pumping plants would 
vary; in general, the District tries to operate 
pumping plants during off-peak hours (e.g., 
nighttime) when electricity demand and cost are lower. 
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trucks would deliver materials and equipment used in the construction process. Additional 
equipment likely to be used includes air compressors, welding machines, and various air- and 
electric-powered hand tools. 

2.6.2 Fay Hill Pumping Plant and Pipeline Improvements 
The proposed improvements would be at EBMUD’s existing Fay Hill Pumping Plant, located at 
the corner of a shopping center in Moraga, in the southwest quadrant of the intersection of 
Moraga Road and Rheem Boulevard (see Maps A2 and B2). These facilities would be part of the 
Fay Hill Pressure Zone which is supplied by the Bryant Pressure Zone (south of Highway 24). 
This project is needed to serve future developments in the Fay Hill Pressure Zone, including the 
Rancho Laguna and Palos Colorados residential projects. The existing 6-inch diameter pipe 
restricts flow from the Fay Hill Pumping Plant to the Fay Hill Reservoir, and there are some 
customers who experience low pressure under certain system operating conditions; replacing the 
6-inch diameter pipeline would improve flows to these customers and throughout the pressure 
zone. 

Design Characteristics 
The existing Fay Hill Pumping Plant is an underground facility. As part of the WTTIP, EBMUD 
would replace existing pumps with more powerful units to increase the capacity from 1.6 mgd to 
2.2 mgd; there would be no structural changes to the facility. Map D-FHPP-1 shows the location 
and layout of the Fay Hill Pumping Plant. Table 2-11 provides pumping plant design characteristics 
(proposed capacity in mgd, number and horsepower of the pumps). Map D-FHPP-1 also shows 
onsite and offsite pipeline improvements. Offsite pipeline construction would involve installing 
about 500 feet of 12-inch-diameter, welded-steel pipe in Rheem Boulevard. The pipeline would 
operate under pressure. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of work at the Fay Hill 
Pumping Plant site and nearby pipeline alignment. Table 2-7 presents proposed work hours for all 
WTTIP projects. Tables B-FHPP-1 and B-FHPP-2 in Appendix B provide construction 
sequencing, duration of specific construction activities, construction staffing, and parking 
information. Construction of pumping plant and pipeline improvements would occur 
simultaneously. The District proposes to use the parking lot adjacent to the pumping plant site for 
construction staging and construction vehicle parking. 

Construction Activities 
Contractors would use a crane to remove and replace the pumps. The pipeline would be 
constructed using open-trench construction. Figure 2-9 provides a description of open-trench 
construction and a list of equipment used for open-trench construction. 
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2.6.3 Fay Hill Reservoir 
The Fay Hill Reservoir is located on existing EBMUD-owned property north of Rheem 
Boulevard and east of Moraga Road in Moraga (see Maps A2 and B2). This facility would be part 
of the Fay Hill Pressure Zone which is supplied by the Bryant Pressure Zone (south of Highway 
24). The sealant in the liner of the existing open-cut Fay Hill Reservoir contains zinc. Although it 
is not health threatening, the U.S. EPA has set non-mandatory drinking water standards for zinc. 
Replacing the open-cut reservoir with two smaller-capacity tanks would eliminate the need to 
rehabilitate the reservoir liner, eliminate other maintenance problems generally associated with 
open-cut reservoirs, provide redundancy should one tank have to be removed from service, and 
improve water quality in the reservoirs and throughout the pressure zone. 

Design Characteristics 
The existing Fay Hill Reservoir is an open-cut facility. The proposed design for the new reservoir 
calls for two cylindrical, steel, glass-lined tanks with low-profile dome roofs located in the 
footprint of the existing reservoir. Map D-FHRES-1 depicts the proposed site plan for the 
Fay Hill Reservoir. Map D-FHRES-2 provides profile drawings of the new reservoir. Table 2-10 
indicates the capacity, diameter, depth, and elevation proposed for the new Fay Hill Reservoir 
tanks. Some excavation would be needed to accommodate the tanks, tank pad, and paved access 
road around the tanks. The District would install a temporary tank during construction to maintain 
water service to customers served by the Fay Hill Reservoir. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of work at the Fay Hill 
Reservoir site. Table 2-7 presents proposed work hours for all WTTIP projects. 
Table B-FHRES-1 in Appendix B provides construction phasing and sequencing, duration of 
specific construction activities, estimated excavation and fill quantities, and vehicle trip estimates 
(construction staff and truck trips). Construction staging and parking would occur at the tank site 
and within an adjacent District right-of-way for the reservoir’s existing inlet/outlet pipeline (see 
Map D-FHRES-1). 

Construction Activities 
Following the construction of the temporary tank and inlet/outlet pipeline, EBMUD contractors 
would demolish the existing reservoir structure (roof, liner, and internal supports) and perform 
excavation and grading for the retaining wall, tank pad, and foundation. The concrete/rebar 
retaining wall, tank pad, and foundation would be constructed on native material. The tanks and 
appurtenant features (e.g., the valve pit and inlet/outlet lines) would then be constructed, and a 
crane would be used to set structural components. Excavated material would be incorporated into 
final site grading. The temporary tank would then be removed. 
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Construction Equipment 
Backhoes and water trucks would be used for excavation, grading, and fill. Concrete would be 
delivered to the site by ready-mix trucks; a crane would set structural components and equipment; 
and supply trucks would deliver materials and equipment used in the construction process. 
Additional equipment likely to be used includes air compressors, welding machines, and various 
air- and electric-powered hand tools. 

2.6.4 Glen Pipeline Improvements and Glen Reservoir 
Decommission 

The Glen Pipeline Improvements consist of a pipeline segment that would be constructed in 
Nordstrom Lane, from Hilltop Drive to Glen Road, then east in Glen Road to just west of 
Monticello Road in the city of Lafayette (see Maps A2 and B2 and Map C-GLENPL-1). These 
pipelines would serve the Bryant Pressure Zone north of Highway 24. There is insufficient 
pipeline capacity to the Glen Reservoir. The Valory Pumping Plant pumps water out of this area 
and into the Las Aromas Pressure zone. During high-demand periods, the constrained pipeline 
capacity and operation of the Valory Pumping Plant cause water levels in the Glen Reservoir to 
drop below acceptable levels, limiting water available for firefighting and reducing customer 
water pressure. By increasing the diameter of certain pipelines, the problem is fixed and the Glen 
Reservoir (a 0.2 mg redwood tank) is no longer needed. The reservoir site would remain in its 
current state until the District determined whether to sell the property. 

Design Characteristics 
The pipeline would be constructed of welded-steel pipe and would operate under pressure (see 
Table B-GLENPL-1 in Appendix B for dimensions and other design information). 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of Glen Pipeline 
Improvements. Table 2-7 presents proposed work hours for all WTTIP projects. 
Table B-GLENPL-1 in Appendix B provides construction sequencing, duration of specific 
construction activities, estimated excavation and fill quantities, and vehicle trip estimates 
(construction staff and truck trips). Construction staging would occur within the construction 
corridor. Parking for construction vehicles would be available within the construction corridor of 
the project as well as on EBMUD property between Dolores Drive and Happy Valley Road. 

Construction Activities and Equipment 
The pipeline would be constructed using open-trench construction (see Figure 2-9 for a 
description of open-trench construction methods and equipment to be used).  
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2.6.5 Happy Valley Pumping Plant and Pipeline 
This proposed new pumping plant would be constructed on a privately owned parcel on 
Lombardy Lane near Van Ripper Lane in Orinda (see Maps A1 and B1). This facility would be 
part of the Las Aromas Pressure Zone which is supplied by the Bryant Pressure Zone (north of 
Highway 24). There is currently inadequate pumping capacity to supply the Las Aromas Pressure 
Zone during maximum-day demand conditions; an additional 3.2 mgd is required to meet 
maximum-day demand conditions in 2030. The proposed project would meet existing and 
anticipated future demand in this area and would supply the Happy Valley Reservoir. 

Design Characteristics 

Pumping Plant 
Map D-HVPP-1 depicts the proposed site plan for the Happy Valley Pumping Plant. Map 
D-HVPP-2 provides cross-sections of the proposed pumping plant. Table 2-11 indicates pumping 
plant design characteristics (proposed capacity in mgd, number and horsepower of the pumps). 
The pumping plant would be constructed on native material. 

Pipeline 
An approximately 5,300-foot-long, 16-inch-diameter, welded-steel pipe would be constructed 
between the proposed pumping plant and Happy Valley Reservoir (located near the Miner Road/ 
Oak Arbor Road intersection). An additional short segment of 12-inch-diameter pipeline would 
be constructed between the pumping plant and an existing pipeline in Lombardy Lane. The 
pipelines would operate under pressure. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of the Happy Valley 
Pumping Plant. Table 2-7 presents proposed work hours for all WTTIP projects. Tables B-HVPP-
1 and B-HVPP-2 in Appendix B provide construction sequencing, duration of specific 
construction activities, construction staffing, and parking information. Construction of the 
pumping plant and pipeline would occur at the same time. The pumping plant site would serve as 
the construction staging area, and a shuttle would be provided to transport workers to and from an 
offsite parking location. 

Construction Activities 

Pumping Plant 
The proposed site is partially flat; drainage areas extend along the western and southern 
boundaries of the parcel. The pumping plant would be constructed on native material. EBMUD 
contractors would grade the area proposed for the pumping plant and construction staging, 
construct the concrete/rebar building pad, and then construct the pumping plant building and 
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appurtenant features. Excavated material would be incorporated into final site grading. Once the 
building is finished, disturbed areas would be landscaped.  

Pipeline 
The pipeline would be constructed using the open-trench method (see Figure 2-9 for a description 
of open-trench construction methods and equipment to be used).  

Construction Equipment 
Backhoes, bulldozers, scrapers, and water trucks would be used for excavation, grading, and fill. 
Concrete would be delivered to the site by ready-mix trucks; a crane would set structural 
components and equipment; and supply trucks would deliver materials and equipment used in the 
construction process. Additional equipment likely to be used includes air compressors, welding 
machines, and various air- and electric-powered hand tools. 

2.6.6 Highland Reservoir and Pipelines 
Highland Reservoir would be constructed on an undeveloped hill slope in oak woodland within 
the EBMUD-owned Lafayette Reservoir Recreation Area (see Maps A2 and B2). This facility 
and its associated pipelines would be part of the Colorados Pressure Zone. The Colorados 
Pressure Zone has several distinct subzones that operate independently because of distance and 
pipeline capacity. The subzone issues plus other problems (such as different elevations among the 
reservoirs, and poor locations of pumping plants serving the zone) cause operational, water 
quality, and customer service problems. Colorados Reservoir serves the southwestern portion of 
the Colorados Pressure Zone, which has the largest area, greatest demand, and the lowest storage 
volume among the subzones in this large pressure zone. During periods of high demand, water 
levels in this area drop below acceptable levels, limiting water available for firefighting and 
affecting customer service pressures. The proposed Highland Reservoir would correct these 
problems by increasing water storage available to this area and stabilizing service pressure. 

Design Characteristics 

Reservoir Design 
Map D-HIGHRES-1 depicts the proposed site plan for the Highland Reservoir. Cross-sections of 
the new reservoir are shown on Map D-HIGHRES-2. Table 2-10 indicates the proposed capacity, 
diameter, depth, and elevation. The proposed 2.5-acre site is on a hillside in the northern portion 
of the Lafayette Reservoir Recreation Area. The site is traversed by the Rim Trail, which would 
be relocated around the tank as part of the project. The design calls for a cylindrical, prestressed-
concrete tank constructed on excavated native material. The tank would be partially buried using 
native backfill.  

Pipelines 
The proposed reservoir’s approximately 1,000-foot long, 20-inch-diameter, welded-steel 
inlet/outlet pipeline would be constructed between the tank and the Lafayette WTP. The proposed 
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pipeline alignment is shown on Map C-HIGHRES-1. From Mt. Diablo Boulevard, the Highland 
Reservoir inlet/outlet pipeline and the Lafayette Reclaimed Water Pipeline would be located in 
the same trench, as described below in Section 2.6.7 (see “Segment 2”).  

The proposed alignment for the reservoir’s overflow pipeline extends from the tank to Lafayette 
Reservoir, as shown on Map C-HIGHRES-1. As described in Section 2.6.7 (see “Segment 3”), 
the Lafayette Reclaimed Water Pipeline and reservoir overflow pipeline would be the same 
pipeline; the proposed alignment extends into Lafayette Reservoir, terminating at a dissipater. 
Any overflow from the Highland Reservoir would be dechlorinated in a vault manhole along the 
overflow pipeline route before discharge into Lafayette Reservoir. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction at the Highland Reservoir 
site. Table 2-7 presents proposed work hours for all WTTIP projects. Table B-HIGHRES-1 in 
Appendix B provides construction sequencing, duration of specific construction activities, 
estimated excavation and fill quantities, and vehicle trip estimates (construction staff and truck 
trips). The tank site would serve as the construction staging area; sufficient parking is available at 
the recreation facility. 

Construction Activities 
During construction, vehicles would use the construction access route shown on 
Map C-HIGHRES-1 to reduce conflicts with recreation traffic at the Lafayette Reservoir 
Recreation Area. Part of the proposed construction access road is on private property. The 
proposed route is a partially paved road up to the point at which it enters EBMUD property 
(where the route parallels the inlet/outlet pipeline alignment, as shown on Map C-HIGHRES-1); 
within EBMUD property, the route is graded. For permanent access, District maintenance 
vehicles would use the Rim Trail. 

The tank site would be excavated and graded and excess material would be hauled to the 
stockpile area shown on Map C-HIGHRES-1. The concrete tank appurtenant features (e.g., valve 
pit) would be constructed. Once the tank is finished, clean fill and any suitable native materials 
excavated and stockpiled at the site would be used to backfill the uphill side of the tank. The tank 
area would then be revegetated. Some excavated material from the tank site would have to be 
hauled to a disposal site. 

Construction Equipment 
Backhoes, excavators, front-end loaders, and water trucks would be used for excavation, grading, 
and fill. Dump trucks would be used to remove excavated material. Concrete would be delivered 
to the site by ready-mix trucks; a crane would set structural components and equipment; and 
supply trucks would deliver materials and equipment used in the construction process. A 
prestressing machine would be used to wrap steel wire around the reservoir and to spray the 
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reservoir with shotcrete. An asphalt paving machine, roller, and front-end loader would be used to 
construct the access road and parking lot. Additional equipment likely to be used includes air 
compressors, welding machines, and various air- and electric-powered hand tools.  

2.6.7 Leland Isolation Pipeline and Bypass Valves 
Pipeline and valve improvements would be constructed in two areas of Walnut Creek in the 
Leland Pressure Zone (see Maps A3, B3, C-LELPL-1 and C-LELPL-2). These improvements 
(along with Leland Pumping Plant No.2 proposed at the Walnut Creek WTP) would correct 
hydraulic problems in Leland Pressure Zone. The hydraulic connectivity between the Danville 
Pumping Plant suction pipeline and the Leland Pressure Zone is adversely affecting water supply, 
causing (among other problems) water from the Lafayette WTP to flow into the Leland Pressure 
Zone; drawdown of the Leland Reservoir; and low water pressure for some customers. Proposed 
improvements at the WTP, coupled with the Leland Pressure Zone Isolation Pipeline and Bypass 
Valves, would correct these problems. 

Design Characteristics 

Leland Isolation Pipeline 
A 700-foot-long, 24-inch-diameter pipeline would be constructed in Lacassie Boulevard in 
Walnut Creek. Additionally, a 54-inch valve would be closed in North California Boulevard.  

Leland Isolation Bypass Valves  
This work would include closure of a 24-inch valve and installation of an 8-inch-diameter bypass 
pipeline, a new 24-inch valve, a very short length of 24-inch-diameter pipeline at the existing 
Danville Pumping Plant, and another short length of 12-inch-diameter pipeline in a nearby section 
of Danville Boulevard. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of work on the Leland 
Isolation project. Table 2-7 presents proposed work hours for all WTTIP projects. 
Table B-LELPL-1 in Appendix B provides construction sequencing, duration of specific 
construction activities, estimated excavation and fill quantities, and vehicle trip estimates 
(construction staff and truck trips). The Danville Pumping Plant site would serve as the 
construction staging area and would have sufficient space for onsite parking. 

Construction Activities 
The pipeline improvements would be constructed using open-trench construction methods (see 
Figure 2-9 for a description). Maps C-LELPL-1 and C-LELPL-2 indicate the areas of construction. 
Excavated material would be stockpiled during construction and used as backfill after pipeline 
installation. Once pipeline work is finished, the roadways would be regraded and resurfaced. 
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Construction Equipment 
Backhoes, bulldozers, scrapers, and water trucks would be used for excavation, grading, and fill. 
Concrete would be delivered to the site by ready-mix trucks and placed with a concrete pumper 
truck; a crane would set structural components and equipment; and supply trucks would deliver 
materials and equipment used in the construction process. Additional equipment likely to be used 
includes air compressors, welding machines, and various air- and electric-powered hand tools.  

2.6.8 Moraga Reservoir 
The existing Moraga Reservoir is located on EBMUD-owned property at the intersection of 
Draeger Drive and Claudia Court in Moraga (see Maps A2 and B2). This facility is located in the 
Bryant Pressure Zone south of Highway 24. The need for the project is described under the 
Ardith Reservoir Project in Section 2.6.1, above. 

Design Characteristics 
The design calls for one concrete tank with a dome-shaped roof to be constructed in the footprint 
of the open-cut reservoir. The reservoir dimensions are shown on the plan view and cross-section 
drawings (see Maps D-MORRES-1 and Map D-MORRES-2).  

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of work at the 
Moraga Reservoir site. Table 2-7 presents proposed work hours for all WTTIP projects. 
Table B-MORRES-1 in Appendix B provides construction sequencing, duration of specific 
construction activities, estimated excavation and fill quantities, and vehicle trip estimates 
(construction staff and truck trips). The tank site would serve as a limited construction staging 
area and would have sufficient space for onsite parking. Worker vehicles would need to park on 
nearby streets during some stages of the construction. 

Construction Activities 
Construction of the reservoir would involve below-grade excavation. Following excavation and 
grading of the tank site, EBMUD contractors would construct the concrete tank and appurtenant 
features (e.g., the valve pit). Once the tank is finished, it would be backfilled and partially buried. 
The tank area would then be replanted with vegetation. Excavated material would be incorporated 
into final site grading.  

Construction Equipment 
Backhoes and excavators would be used for excavation and grading. Dump trucks would be used 
to remove excavated material. Concrete would be delivered to the site by ready-mix trucks; a 
crane would set structural components and equipment; and supply trucks would deliver materials 
and equipment used in the construction process. A prestressing machine would be used to wrap 
steel wire around the reservoir and to spray the reservoir with shotcrete. An asphalt paving 
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machine, roller, and front-end loader would be used to construct the access road. Additional 
equipment likely to be used includes air compressors, welding machines, and various air- and 
electric-powered hand tools. 

2.6.9 Moraga Road Pipeline 
This pipeline would be part of the Bryant Pressure Zone south of Highway 24. Hydraulic analyses 
indicate that even with the improvements in WTP production and pumping capacity (at Lafayette 
WTP under Alternative 1, and at Orinda WTP under Alternative 2), additional transmission 
capacity to the Moraga Reservoir provided by this project is required to meet current water 
demands as well as future (2030) demands. 

Maps A2 and B2 show the general location of the proposed alignment for the Moraga Road 
Pipeline on street and topographic base maps. Maps C-MORPL-1 through C-MORPL-7 show the 
proposed alignment on an aerial photograph base. The approximately three-mile-long pipeline 
would be entirely buried and installed primarily within open space in the Lafayette Reservoir 
Recreation Area and within public roadways in the cities of Lafayette and Moraga.  

The northern terminus of the Moraga Road Pipeline is at the Lafayette WTP in the city of 
Lafayette. While the proposed alignment for the Moraga Road Pipeline is the same under 
Alternatives 1 and 2, the pipeline connections at the Lafayette WTP would differ. Under 
Alternative 1, the pipeline labeled “Bryant Pipeline” on the site plan for the Lafayette WTP 
(Map D-LWTP-1) becomes, for purposes of discussion, the Moraga Road Pipeline at Mt. Diablo 
Boulevard. Under Alternative 2, the Moraga Road Pipeline branches off from the proposed 
Orinda-Lafayette Aqueduct. The southern terminus is in the city of Moraga, in Moraga Road at 
Draeger Drive, where the Moraga Road Pipeline would connect to an existing pipeline. 
Table 2-12 identifies the streets and areas along the pipeline alignment and the construction 
technique to be employed in those areas. 

The specific pipeline alignment within public roadways would be confirmed during final design. 
Engineers have proposed specific placement of the pipe (i.e., in the northbound or southbound lanes 
of a roadway) based on the presence of an existing EBMUD pipeline, which the Moraga Road 
Pipeline would parallel, and the presence of other utilities. In Moraga Road, the proposed 
alignment is generally in the northbound lane(s), with the exception of a segment south of Donald 
Drive and a segment near Corte Santa Clara, in the narrow “S-curve” section near the 
Lafayette/Moraga boundary. 

Design Characteristics 
The key characteristics of the Moraga Road Pipeline are as follows: 

 Length. The proposed pipeline alignment is approximately three miles long.  
 Diameter. The diameter would range from 36 to 48 inches, based on hydraulic considerations 

for different segments of the pipeline.  
 Material. The pipe would be constructed of welded steel.  
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TABLE 2-12 
STREETS AND AREAS ALONG THE PROPOSED MORAGA ROAD PIPELINE ALIGNMENT 

Street/Area Between 
Approximate 
Length (feet) 

Construction 
Technique 

Mt. Diablo Boulevard Lafayette WTP and Lafayette 
Reservoir Recreation Area  

65 Open Trench 

Lafayette Reservoir Recreation 
Area 

Mt. Diablo Boulevard and 
Nemea Court/Moraga Road 

5,775 Open Trench 

Moraga Road Nemea Court and Via Granada/ 
Sky-Hy Drive 

1,750 Open Trench 

Moraga Road Via Granada/Sky-Hy Drive and 
Rheem Boulevard 

4,570 Open Trench 

Moraga Road  North of Rheem Boulevard and 
south of Rheem Boulevard 

400 Bore and Jack 

Moraga Road Bore-and-jack pit south of Rheem 
Boulevard to Draeger Drive 

4,000 Open Trench 

Total (feet)  16,560  

Total (miles)  3.1  
 

 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of the Moraga Road 
Pipeline project; Table 2-7 presents the proposed work hours for all WTTIP projects.  

Construction Activities 
Figure 2-9 presents a description of the typical open-trench construction process for pipeline 
installation. For purposes of impact evaluation of the Moraga Road Pipeline, a 40-foot-wide 
construction corridor was assumed through the Lafayette Reservoir Recreation Area. The 
construction zone width in public roadways would depend partly on roadway characteristics and 
traffic control. The average construction zone width of 40 feet would allow truck and equipment 
access along the trench; however, the construction zone width would be constrained to as little as 
14 feet in the narrowest section of Moraga Road south of Nemea Court in order to maintain one-
way alternate traffic flow around the construction zone. Open-trench construction in public 
roadways (across Mt. Diablo Boulevard and in Moraga Road) would require closure of one or 
more travel lanes. Construction staging would occur within the construction corridor. Parking 
would be available within the construction corridor as well as in the parking area for the Lafayette 
Reservoir. 

The duration of construction activities would depend on the construction production rate, which 
in turn depends on factors such as the method (open-trench versus trenchless construction), the 
width of the construction corridor, ground conditions, and the ability to string pipe near the work 
area. The construction production rate represents the amount of construction that could occur in a 
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single day: trenching, preparing the pipe bedding, installing the pipe, welding the joints, and 
backfilling the pipe. Some backfilling often occurs the following day as the pipe trenching and 
installation crew moves forward to the next segment, and final paving typically does not occur 
until all segments are installed. For the Moraga Road Pipeline, engineers estimate that the 
production rate would range from 40 to 120 feet per day.  

2.6.10 Sunnyside Pumping Plant 
This proposed new pumping plant would be constructed on privately owned, currently 
undeveloped property located in Lafayette, on the Orinda border near the intersection of Happy 
Valley Road and Sundown Terrace (see Maps A1 and B1). This facility would be part of Valley 
View Pressure Zone which is supplied by the Bryant Pressure Zone (north of Highway 24). There 
is inadequate pumping capacity in the Valley View Pressure Zone. The capacity of the pipeline 
connecting the existing pumping plant to the Valley View Pressure Zone service area is not 
adequate for existing flow rates. Consequently, customers in the vicinity of the pumping plant 
experience high pressure and pressure fluctuation problems. Constructing the new Sunnyside 
Pumping Plant would alleviate existing and anticipated capacity deficiencies; its location (closer 
to the reservoirs than the Valley View Pumping Plant) would also eliminate the pressure 
fluctuation problems. The capacity of the proposed Sunnyside Pumping Plant would be sufficient 
to replace the Valley View Pumping Plant; the latter would become a backup facility to assist 
with fire flow supplies. 

Design Characteristics 

Pumping Plant 
Map D-SUNPP-1 indicates the building dimensions. Cross-sections of the proposed pumping 
plant can be seen on Map D-SUNPP-2. The pumping plant capacity would be 1.5 mgd (see 
Table 2-11 for the number of pumps and their horsepower). The pumping plant would be 
constructed on native material. The pumping plant building would be approximately 20 feet in 
height (including the roof grade). 

Pipeline 
A 240-foot-long, 12-inch-diameter inlet pipeline and a 120-foot-long outlet pipeline would be 
constructed to connect the pumping plant to existing pipelines in Happy Valley Road. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of work at the Sunnyside 
Pumping Plant site. Table 2-7 presents proposed work hours for all WTTIP projects. 
Table B-SUNPP-1 in Appendix B provides construction sequencing, duration of specific 
construction activities, estimated excavation and fill quantities, and vehicle trip estimates 
(construction staff and truck trips). EBMUD would purchase property for the site and lease any 
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additional required space for construction staging and parking from the landowner. Sufficient 
space for construction staging would be provided within the assumed limits of construction 
shown on Map D-SUNPP-1. 

Construction Activities 
Following excavation and grading of the pumping plant site, EBMUD contractors would 
construct the pumping plant building and appurtenant features. The pumping plant and short 
pipelines would be constructed concurrently. Once the building is finished, the pumping plant 
area would be replanted with vegetation. Excavated material would be incorporated into final site 
grading. 

Construction Equipment 
Backhoes would be used for excavation, grading, and fill. Concrete would be delivered to the site 
by ready-mix trucks; a crane would set structural components and equipment; and supply trucks 
would deliver materials and equipment used in the construction process. Additional equipment 
likely to be used includes air compressors, welding machines and various air- and electric-
powered hand tools. 

2.6.11 Tice Pumping Plant and Pipeline 
The Tice Pumping Plant would be located on privately owned vacant land in unincorporated 
Contra Costa County, south of Olympic Boulevard (see Maps A3 and B3). This facility would be 
part of the Colorados Pressure Zone. The Colorados Pressure Zone has several distinct subzones 
that operate independently because of distance and pipeline capacity. The subzone issues plus 
other problems (such as different elevations among the reservoirs, and poor locations of pumping 
plants serving the zone) cause operational, water quality, and customer service problems. The 
southeastern portion of the Colorados Pressure Zone is served primarily by Tice Reservoir. Tice 
Reservoir is lower than other reservoirs in the Colorados Pressure Zone. In the winter, the water 
level in the reservoir does not fluctuate well, resulting in increased water age and impaired water 
quality. In the summer, reservoir levels cannot be maintained because of a poor hydraulic 
connection to the pumping supply. Hydraulic modeling indicates that these problems can be 
corrected by isolating the southwestern portion of the pressure zone (forming a new pressure 
zone) and providing the area with a new source of pumping capacity: the proposed Tice Pumping 
Plant.  

Design Characteristics 

Pumping Plant 
Map D-TICEPP-1 indicates the building dimensions and existing topography. Map D-TICEPP-2 
provides profile drawings of the proposed pumping plant. The Tice Pumping Plant would consist 
of a pumping plant building, a rate control station, a transformer, and switchgear. The pumping 
plant capacity would be 10 mgd (see Table 2-11 for the number of pumps and their horsepower). 
The toe of the slope would be excavated and the pumping plant built into the hillside. A retaining 
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wall would be constructed along part of the southern site boundary and along the western site 
boundary to provide space for the transformer and switchgear. The access road and areas around 
the pumping plant building would be paved; part of the site would remain unpaved and would be 
regraded and landscaped following construction. The existing PG&E distribution system would 
be used by this project. PG&E would require EBMUD to install a new transformer and a 
metering and switchgear cabinet. 

Pipeline 
A 2,100-foot-long, 20-inch-diameter section of pipeline would be constructed on Boulevard Way 
from Warren Road to Olympic Boulevard and then to the pumping plant. A discharge pipeline 
would cross Olympic Boulevard from the pumping plant to an existing 20-inch-diameter pipeline 
on the north side of Olympic Boulevard. A rate control station, normally closed, and a gate valve 
on the existing 20-inch-diameter pipeline would be constructed to isolate the southwestern 
portion of the pressure zone. Map C-TICEPP-1 shows the proposed pipeline alignment. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for design and construction of work at the Tice 
Pumping Plant site. Table 2-7 presents proposed work hours for all WTTIP projects. 
Tables B-TICEPP-1 and B-TICEPP-2 in Appendix B provide construction sequencing, duration 
of specific construction activities, construction staffing, and parking information. The pumping 
plant site would serve as the construction staging area and provide some onsite parking. 
Additional parking would be available on Olympic Avenue adjacent to the project site. 

Construction Activities 
Following excavation and grading of the pumping plant site, EBMUD contractors would construct 
the pumping plant building and appurtenant features. The pumping plant and pipelines would be 
constructed concurrently. Excavated material would be incorporated into final site grading.  

Construction Equipment 
Backhoes and excavators would be used for excavation, grading, and fill. Dump trucks would be 
used to remove excess soil and deliver aggregate base and asphalt concrete for the parking lot and 
access road. Concrete would be delivered to the site by ready-mix trucks; a crane would set 
structural components and equipment; and supply trucks would deliver materials and equipment 
used in the construction process. Additional equipment likely to be used includes air compressors, 
welding machines, and various air- and electric-powered hand tools. 

2.6.12 Withers Pumping Plant 
The Withers Pumping Plant would be located on EBMUD property at the existing Grayson 
Reservoir, near the intersection of Reliez Valley Road and Silver Hill Way in an unincorporated 
area of Contra Costa County (see Maps A4 and B4). This facility would be part of the Colorados 
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Pressure Zone. The Colorados Pressure Zone has several distinct subzones that operate 
independently because of distance and pipeline capacity. The subzone issues plus other problems 
(such as different elevations among the reservoirs, and poor locations of pumping plants serving 
the zone) cause operational, water quality, and customer service problems. Withers Reservoir 
serves the northern portion of the Colorados Pressure Zone. Water levels in the reservoir 
routinely drop below acceptable levels during summertime operations, limiting water available 
for firefighting and reducing customer service pressures. This problem occurs because no 
pumping plants are located near the reservoir, and pipelines to the reservoir are hydraulically 
constrained. Larkey Pumping Plant (used mainly for Walnut Creek WTP operations) is closest 
and has been used to pump water to Withers Reservoir with limited effect: the plant is over 
three miles from the reservoir, and the pipeline connecting the two facilities is relatively small. 
The proposed Withers Pumping Plant would pump water to Withers Reservoir, eliminating the 
need to rely on the Larkey Pumping Plant to refill the reservoir. The Withers Pumping Plant 
would also improve water quality in Grayson Reservoir (Leland Pressure Zone reservoir), which 
does not fluctuate well during winter demands (creating water aging issues). 

Design Characteristics 

Pumping Plant  
The Withers Pumping Plant would consist of the pump plant building, transformer, and 
switchgear. Map D-WITHPP-1 indicates the proposed building footprint and topographic 
changes. Cross-sections of the proposed pumping plant are shown on Map D-WITHPP-2. The 
pumping plant would be constructed with a slab-on-grade foundation. The pumping plant 
building would be approximately 26 feet in height (above grade). The plant capacity would be 
3 mgd (see Table 2-11 for the number of pumps and their horsepower). PG&E would require 
EBMUD to install a new transformer and a metering and switchgear cabinet. 

Pipeline 
A 40-foot-long, 16-inch-diameter inlet pipeline would be constructed on EBMUD property. A 
50-foot-long, 12-inch-diameter pipeline would be constructed between the pumping plant and an 
existing 12-inch-diameter pipeline in Reliez Valley Road. 

Construction Characteristics 

Schedule, Work Hours, and Staging 
Table 2-9 presents the proposed schedule for the Withers Pumping Plant. Table 2-7 lists proposed 
construction hours for all WTTIP projects. Table B-WITHPP-1 in Appendix B provides 
construction sequencing, duration of specific construction activities, estimated excavation and fill 
quantities, and vehicle trip estimates (construction staff and truck trips). The pumping plant site 
would serve as the construction staging area and would have sufficient space for onsite parking. 
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Construction Activities 
Following excavation and grading of the pumping plant site, EBMUD contractors would 
construct the retaining walls, pumping plant building, and appurtenant features. The pumping 
plant access road and pad would then be paved. Some excavated materials would need to be 
hauled offsite. Disturbed areas around the pumping plant site would be replanted following 
construction. 

Construction Equipment 
Backhoes and excavators would be used for excavation, grading, and fill. Dump trucks would be 
used to remove excess soil and deliver aggregate base and asphalt concrete. Concrete would be 
delivered to the site by ready-mix trucks and placed with pumper trucks; a crane would set 
structural components and equipment; and supply trucks would deliver materials and equipment 
used in the construction process. An asphalt paver and roller would be used to construct the final 
access road and parking lot. Additional equipment likely to be used includes air compressors, 
welding machines, and various air- and electric-powered hand tools. 

2.6.13 Other Program-Level Improvements 

Leland Reservoir Replacement and New Leland Pressure Zone 
Reservoir 
The existing Leland Reservoir, located in the western portion of the Leland Pressure Zone in 
Lafayette, is one of two reservoirs providing water storage in the Leland Pressure Zone (see 
Figure 2-3). This 17.2-mg reservoir, placed in service in 1955, has capacity constraints as a result 
of its age and is located at a less than optimal elevation. This has caused water levels in the 
reservoir to drop below alarm levels during and immediately following high water demand 
periods. 

The Leland Reservoir also has a dated roofing system that leaks and requires structural 
reinforcement. It consists entirely of precast roof panels supported by a precast concrete framing 
system of beams, girders, and columns. The condition of the roof was evaluated in the Concrete 
Reservoir Roof Repair and Replacement Study and it was concluded that the precast roof panels 
were not repairable and should be replaced. 

Leland Reservoir Replacement 
The location of the existing Leland Reservoir is shown on Map B6. Under this project, the Leland 
Reservoir would be drained and demolished and would be replaced with a new 9-mg tank at the 
same site. Additional storage would be required within the Leland Pressure Zone to accommodate 
the multi-year outage required to decommission the existing reservoir and construct a new 
reservoir. Construction of this additional storage, the New Leland Pressure Zone Reservoir, 
would occur before demolition of the existing Leland Reservoir and is also evaluated at a 
program level of detail in this EIR.  
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New Leland Pressure Zone Reservoir 
The proposed site for the 9-mg reservoir occupies about 10 acres on a hillside east of I-680 and 
south of Rudgear Road in the city of Walnut Creek (see Map B7). The proposed pipeline alignment 
extends between the tank site and a transmission main in South Main Street. The reservoir site is a 
steep, previously cut and terraced hillside primarily on California Department of Transportation 
(Caltrans) property; the easternmost portion of the tank site is privately owned. The tank would be 
almost completely buried. Four potential construction access routes are being considered. (The 
access routes are located in Walnut Creek and Unincorporated Contra Costa County):  

 Option A. Construction traffic would be routed on residential streets through the 
neighborhood northeast of the site, from Rudgear Road onto southbound Rudgear Drive, 
through three residential properties, and through a portion of the Sugarloaf Open Space to the 
reservoir site. Construction traffic leaving the reservoir site would follow this same route.  

 Option B. Construction traffic would exit I-680 from Livorna Road to the south, follow 
Sugarloaf Drive and Sugarloaf Lane, and then traverse the Sugarloaf Open Space along the 
Bottom Spring Trail. Construction traffic leaving the reservoir site would follow this same 
route.  

 Option C. Construction traffic would access the reservoir site from northbound I-680 via a 
Caltrans road between Rudgear and Livorna Roads. The Caltrans road parallels I-680 before 
ascending the slope up to the reservoir site. Construction traffic leaving the site would use 
option A or B above.  

 Option D. A new road would be constructed up the slope from Rudgear Road just north of the 
Park and Ride lot. This option would require special (track-mounted) construction equipment 
to negotiate the steeply graded access road and would extend the duration of construction.  

Permanent access to the site would be via option D. Map C-NLELRES-1 shows the proposed 
reservoir site and access road options. 

St. Mary’s Road/Rohrer Drive Pipeline 
The transmission capacity in the southern portion of the Bryant Pressure Zone must be improved 
to meet 2030 water supply demands and maintain reservoir levels. As part of the WTTIP, and if 
warranted by actual future demand, the approximately four-mile-long, 20-inch-diameter St. 
Mary’s Road/Rohrer Drive Pipeline would be constructed in Moraga, Lafayette, and Walnut 
Creek (see Map B6). The alignment currently under consideration begins at the southern terminus 
of the proposed Moraga Road Pipeline (in Moraga Road at Draeger Drive), continues south on 
Moraga Road to St. Mary’s Drive, proceeds north on St. Mary’s Drive to Rohrer Drive, and 
terminates at the Grizzly Reservoir. 

San Pablo Pipeline 
The San Pablo WTP currently provides a backup treated water supply for the West of Hills area, but 
has aging infrastructure that is in need of upgrade or replacement. EBMUD is evaluating whether to 
reconstruct or decommission the WTP. If the WTP is decommissioned, the preferred method of 
making up this critical backup supply would be to construct the San Pablo Pipeline and convert the 
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San Pablo Tunnel to convey up to 30 mgd of treated water from the Orinda WTP to the existing 
San Pablo WTP clearwell. EBMUD will decide whether to decommission or reconstruct the 
San Pablo WTP following completion of the seismic retrofit of the Claremont Tunnel. If the 
San Pablo Pipeline is constructed, it would operate regularly at a low rate to maintain the freshness 
of water in the pipe and tunnel; it would only operate at maximum capacity when supply from the 
Claremont Tunnel is unavailable (due to maintenance, for example). 

The project would consist of installing a 4.3-mile-long, large-diameter pipeline within the San 
Pablo Reservoir watershed along or near the reservoir access road to the San Pablo Tunnel; 
converting the standby 2.5-mile-long San Pablo Tunnel to convey treated water instead of raw 
water; and connecting the pipeline to the West of Hills water distribution system at Colusa Avenue 
near the San Pablo WTP in El Cerrito. The pipeline alignment is shown on Map B5. Only minor 
improvements would need to be made to the tunnel, and no new tunneling would be required. The 
west tunnel portal is located at the San Pablo WTP, and the east tunnel portal is located in the San 
Pablo Recreation Area. A pressure-reducing station would be located at the east tunnel shaft. The 
San Pablo Pumping Plant, shown on Maps D-OWTP-1 and D-OWTP-2, and associated 
appurtenances would be constructed at the Orinda WTP to pump water from the Orinda WTP 
through the San Pablo Pipeline.  

Staging areas are undetermined but would likely be located at the Orinda WTP, near or at the 
EBMUD Watershed Headquarters near San Pablo Reservoir, near the east shaft of the San Pablo 
Tunnel, at the San Pablo WTP, and along the pipeline right-of-way.  
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2.7 Intended Uses of the EIR 
Section 1.1 in Chapter 1, Introduction, describes the purpose of the EIR. The information 
contained in the EIR and the administrative record will be reviewed and considered by the 
EBMUD Board of Directors prior to the ultimate decision to approve, disapprove, or modify the 
WTTIP. The 30-year lifecycle cost estimate of Alternative 1 is $547 million; the 30-year lifecycle 
cost estimate of Alternative 2 is $567 million; the cost of the distribution system improvements is 
approximately $144 million.  

Subsequent approvals by the EBMUD Board of Directors would be required prior to issuance of 
any design and/or construction contracts for program-level WTTIP projects. As described in 
Section 3.1 in Chapter 3, when the District undertakes subsequent environmental review for 
facilities evaluated at a program level of detail, the information contained in this EIR will be 
revisited to determine the accuracy and adequacy of these evaluations.  

Table 2-13 indicates the other agencies expected to use the EIR in their decision-making, and the 
permits, other approvals, and consultation requirements necessary to implement the project. 

_________________________ 
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TABLE 2-13 
DISCRETIONARY APPROVALS FOR PROJECT-LEVEL WTTIP ELEMENTS 

 U.S. Fish and Wildlife Service Local Encroachment Permits 

Project 

Regional Water 
Quality Control 

Board Section 401a 
Water Quality 

Certification/Waste 
Discharge 

Requirement 

U.S. Army 
Corps of 

Engineers 
Section 

404a Permit 
Programmatic 
Agreementb 

Endangered 
Species Act 

Section 7 
Consultation 

California 
Department of 
Fish and Game 

Streambed 
Alteration 

Agreement 

State Water 
Resources 

Control Board
NPDES General 

Permit for 
Discharge of 
Stormwater 

California 
Department of 
Transportation 
Encroachment 

Permit 

BAAQMD 
Authority to 
Construct/ 
Permits or 

Operate 

Contra Costa 
Flood Control 

District 

Contra 
Costa 

County Orinda Lafayette Moraga 
Walnut 
Creek 

Lafayette WTP – Alternative 1 Yes Yes Yes Informal Yes Yes No Yes Yes No No Yes No No 

Lafayette WTP – Alternative 2 No No No Informal No No Yes No Yes No No No No No 

Orinda WTP – Alternative 1 No No No No No Yes No No No No No No No No 

Orinda WTP – Alternative 2 No No No No No Yes No Yes No No No No No No 

Walnut Creek WTP No No No No No No No No No No No No No No 

Sobrante WTP No No Yes Informal No Yes No Yes No No No No No No 

Upper San Leandro WTP No No No No No No No Yes No No No No No No 

Orinda-Lafayette Aqueduct Yes No No No Yes Yes Yes No Yes No Yes Yes No No 

Lafayette Reclaimed Water 
Pipeline Yes Yes Yes Informal Yes Yes No No Yes No No Yes No No 

Ardith Reservoir and Donald 
Pumping Plant No No No No No No No No No No No No No No 

Fay Hill Pumping Plant and 
Pipeline Improvements No No No No No No No No No No No No Yes No 

Fay Hill Reservoir No No No No No Yes No No Yes No No No No No 

Glen Pipeline Improvements Yes No No No Yes Yes Yes No Yes No No Yes No No 

Glen Reservoir Decommission  No No No No No No No No No No No No No 

Happy Valley Pumping Plant and 
Pipeline Yes No Yes Informal Yes Yes No No Yes No Yes No No No 

Highland Reservoir and Pipelines Yes Yes Yes Informal Yes Yes No No Yes No No Yes No No 

Leland Pressure Zone Isolation 
Bypass Valves No No No No No No No No No No No No No Yes 

Moraga Reservoir No No No No No Yes No No No No No No No No 

Moraga Road Pipeline Yes Yes Yes Informal Yes Yes No No Yes No No Yes Yes No 

Sunnyside Pumping Plant and 
Pipeline No No No No No No No No No No Yes Yes No No 

Leland Isolation Pipeline No No No No No No No No No No No No No Yes 

Tice Pumping Plant and Pipeline Yes Yes Yes Informal Yes Yes No No Yes Yes No No No No 

Withers Pumping Plant No No No No No No No No No Yes No No No No 
 

a Refers to Sections 401 and 404 of the Clean Water Act 
b Project will implement measures from the USFWS programmatic formal Endangered Species Act consultation on issuance of permits under Section 404 of the Clean Water Act or authorizations under the Nationwide Permit Program for projects that may affect the California red-legged frog. 
 
BAAQMD = Bay Area Air Quality Management District 
NPDES =  National Pollutant Discharge Elimination System 
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SOURCE: USGS; ESA
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Map B3
WTTIP Project Locations,

Topographic Base

SOURCE: USGS; ESA
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Map C-LWTP-1
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Alternative 1

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-LWTP-2
Lafayette Water Treatment Plant,

Alternative 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-OWTP-1
Orinda Water Treatment Plant, Alternative 1

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-OWTP-2
Orinda Water Treatment Plant, Alternative 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-OLA-1
Orinda-Lafayette Aqueduct,

Alternative 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-OLA-2
Orinda-Lafayette Aqueduct,

Alternative 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-OLA-3
Orinda-Lafayette Aqueduct,

Alternative 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-OLA-4
Orinda-Lafayette Aqueduct,

Alternative 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-OLA-5
Orinda-Lafayette Aqueduct,

Alternative 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-WCWTP-1
Walnut Creek Water Treatment Plant,

Alternative 1 or 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004

Note: no vegetation occurs within the proposed development for project-level elements.
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Map C-SOBWTP-1
Sobrante Water Treatment Plant,

Alternative 1 or 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-USLWTP-1
Upper San Leandro Water Treatment Plant,

Alternative 1 or 2

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-ARRES-1
Ardith Reservoir and Donald Pumping Plant

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-FHPP-1
Fay Hill Pumping Plant and Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004

Trees/Shrubs Potentially Disturbed During Construction
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Map C-FHRES-1
Fay Hill Reservoir

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004

Trees/Shrubs Potentially Disturbed During Construction
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Map C-GLENPL-1
Glen Pipeline Improvements

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-HVPP-1
Happy Valley Pumping Plant and Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004

Trees/Shrubs Potentially Disturbed During Construction

Trees/Shrubs Proposed for Removal

Potentially Jurisdictional Perennial Stream

Potentially Jurisdictional Seasonal Drainage
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Map C-HVPP-2
Happy Valley Pumping Plant and Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004

Trees/Shrubs Potentially Disturbed During Construction

Potentially Jurisdictional Perennial Stream
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Map C-HVPP-3
Happy Valley Pumping Plant and Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-HIGHRES-1
Highland Reservoir and Pipelines;

Lafayette Reclaimed Water Pipeline

SOURCE: EBMUD
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Map C-LELPL-1
Leland Isolation Pipeline and Bypass Valves

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-LELPL-2
Leland Isolation Pipeline and Bypass Valves

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORRES-1
Moraga Reservoir

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORPL-1
Moraga Road Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORPL-2
Moraga Road Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORPL-3
Moraga Road Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORPL-4
Moraga Road Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORPL-5
Moraga Road Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORPL-6
Moraga Road Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-MORPL-7
Moraga Road Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-NLELRES-1
New Leland Pressure Zone Reservoir and Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-SUNPP-1
Sunnyside Pumping Plant and Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-TICEPP-1
Tice Pumping Plant and Pipeline

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map C-WITHPP-1
Withers Pumping Plant

SOURCE: ESA;  Aerial Photos:  Contra Costa County, 2004
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Map D-LWTP-1
Lafayette Water Treatment Plant,

Alternative 1- Site Plan

SOURCE: EBMUD
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Map D-LWTP-2
Lafayette Water Treatment Plant,

Alternative 2 - Site Plan

SOURCE: EBMUD
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Map D-LWTP-3
Lafayette Water Treatment Plant, Alternative 1 - Cross-Section -

Through Clearwells and Pumping Plants from Viewpoint of Existing
Lafayette Aqueducts Facing North

SOURCE: EBMUD
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Map D-OWTP-1
Orinda Water Treatment Plant,

Alternative 1 - Site Plan

SOURCE: EBMUD
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Map D-OWTP-2
Orinda Water Treatment Plant,

Alternative 2 - Site Plan

SOURCE: EBMUD
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Orinda Water Treatment Plant-
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SOURCE: EBMUD
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Map D-WCWTP-1
Walnut Creek Water Treatment Plant,

Alternative 1 or 2 - Site Plan

SOURCE: EBMUD
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Map D-SOBWTP-1
Sobrante Water Treatment Plant,

Alternative 1 or 2 - Site Plan

SOURCE: EBMUD
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Map D-SOBWTP-2
Sobrante Water Treatment Plant, Alternative 1 or 2-
Cross-Section, Backwash Water Recycle Facilities

SOURCE: EBMUD
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Map D-USLWTP-1
Upper San Leandro Water Treatment Plant,

Alternative 1 or 2 - Site Plan

SOURCE: EBMUD
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Map D-OLA-1
Typical Tunneling Examples
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Map D-OLA-2
Tunnel Construction Shaft

SOURCE: Jacobs Associates
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Map D-OLA-3
Tunnel Construction Shaft Staging Area

SOURCE: Jacobs Associates
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Map D-OLA-4
Tunnel Profile

SOURCE: Jacobs Associates
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Map D-ARRES-1
Ardith Reservoir/Donald Pumping Plant -

Site Plan

SOURCE: EBMUD
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Map D-ARRES-2
Ardith Reservoir and Donald Pumping Plant-

Cross-Section

SOURCE: EBMUD
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Map D-FHPP-1
Fay Hill Pumping Plant and Pipeline

Improvements- Site Plan

SOURCE: EBMUD
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