Executive Summary

This report presents the results and recommendations of the Wastewater Collection System
Master Plan Update prepared by MWH Americas, Inc. for the Dublin San Ramon Services
District (DSRSD, District).
BACKGROUND AND MASTER PLAN OBJECTIVES
The District’s last master plan for the wastewater collection system was completed in 2000.
Since that time, substantial development has continued to occur in the District’s service area, and
the collection system has increased in size by over 50 percent. More specific land use planning
has been developed for Eastern Dublin, the Parks Reserve Forces Training Area (Parks RFTA, or
Camp Parks), and other proposed or on-going development areas. This Master Plan Update
incorporates information from these various land use plans and provides a comprehensive look at
the current and future needs of the entire DSRSD collection system.
The overall objectives of the Master Plan Update are to update land use and wastewater flow
projections for the District’s collection area; update the hydraulic model of the trunk sewer
system using new modeling software; use the model to identify existing capacity deficiencies
and future capacity requirements; and develop a phased Capital Improvement Program (CIP) for
implementing the required improvements to the wastewater collection system. The Master Plan
Update also includes recommendations for enhancements to the District’s practices with respect
to on-going sewer system inspection and condition assessment, and planning for long-term
system renewal and replacement.
DSRSD WASTEWATER SERVICE AREA AND COLLECTION SYSTEM
DSRSD provides local wastewater collection for the City of Dublin in Alameda County and the
southern portion of the City of San Ramon in Contra Costa County. The DSRSD wastewater
service area also includes the Parks RFTA, the Federal Corrections Installation (FCI) located on
Camp Parks, and Alameda County’s Santa Rita Jail and adjacent County facilities. The
wastewater collection system includes over 170 miles of sanitary sewer, ranging in size from 6 to
42 inches in diameter. The District’s wastewater collection service area boundary, which defines
the study area for the Master Plan Update, is shown in Figure 1.
Wastewater generated in the local collection system is conveyed to the District’s wastewater
treatment plant (WWTP) located south of Stoneridge Drive in Pleasanton, which also treats
flows from the City of Pleasanton. Wastewater effluent is discharged to the Livermore Amador
Valley Water Management Agency (LAVWMA) effluent disposal facilities for conveyance and
discharge to San Francisco Bay.
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LAND USE PROJECTIONS AND DESIGN FLOWS
Land use data form the basis for estimating wastewater flows in the collection system. Land use
data for this Master Plan Update were derived from the General Plans of the Cities of Dublin and
San Ramon; development plans for the Schaefer Ranch development in western Dublin and the
East Dublin Property Owners (EDPO) development, now known as Fallon Village, in eastern
Dublin; the redevelopment plan for the Parks Reserve Forces Training Area (Parks RFTA or
Camp Parks); and the Alameda County East County Area Plan, which includes the Santa Rita
Jail and adjacent County properties.
In conjunction with the District’s Water System Master Plan Update, digital land use mapping
was created to quantify the areas of the various land use categories designated in the planning
documents. The service area was divided into approximately 160 existing and future sewer
subbasins, and land use quantities and densities were determined for each sewer subbasin.
Water consumption and sewer flow monitoring data were used to develop criteria for estimating
wastewater flows in the system. The flow data represented 23 sites in the DSRSD wastewater
collection system that were monitored for a two-month period in the winter of 2003-04 as part of
this Master Plan Study, and data from several previous monitors maintained by the District. The
water consumption and flow monitoring data were used to develop factors for estimating base
wastewater flow (BWF), groundwater infiltration (GWI), and rainfall-dependent
infiltration/inflow (RDI/I).
The master plan design flow criteria are summarized in Table 1. Table 2 presents the projected
connections in the DSRSD wastewater collection system service area in terms of average
wastewater flow and dwelling unit equivalents (DUEs) through the year 2020, which is assumed
to represent buildout of the DSRSD collection system service area. Table 3 presents the
resulting estimates of average dry weather flow (ADWF), peak dry weather flow (PDWF), and
peak wet weather flow (PWWF) for a 20-year frequency design storm for the DSRSD system at
key locations in the trunk sewer system.
HYDRAULIC MODELING AND CAPACITY ANALYSIS
The capacity of the existing DSRSD wastewater collection system and the future capacity
requirements of the system were determined through hydraulic modeling. The modeled sewer
network includes primarily those sewers 10 inches in diameter and larger, referred to as the trunk
sewer system. Model simulations were conducted for various flow scenarios to identify capacity
deficiencies in the existing system under existing and future flow conditions. Figure 2 shows
the modeled trunk sewer system and the predicted capacity deficiencies under future (year 2020)
20-year design storm PWWF conditions.
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TABLE 1
DSRSD WASTEWATER COLLECTION SYSTEM MASTER PLAN
DESIGN FLOW CRITERIA
Item

Criterion

Base Wastewater Flow
Residential
Low and Medium Low Density
Medium Density
Medium High and High Density
Non Residential (a)
Commercial, Retail, Office, Mixed Use
Industrial
Public

220 gpd/DU
190 gpd/DU
140 gpd/DU
1,500 gpd/acre
1,300 gpd/acre
1,000 gpd/acre
0 – 800 gpd/acre

Groundwater Infiltration (b)

1.5 – 5% (c)

Rainfall-Dependent I/I (b)

(a) Lower values used for existing development.
(b) Varies by area based on flow monitoring results.
(c) Percentage of rainfall volume for a 6-hour, 20-year frequency design storm.

TABLE 2
ESTIMATED FLOWS AND EQUIVALENT CONNECTIONS IN
DSRSD LOCAL SEWER SERVICE AREA
Estimated Flows/Connections
Existing
2010
2015
2020
Average Base Wastewater Flow (mgd)
Residential
Non-Residential
FCI and Santa Rita Jail
Total
Dwelling Unit Equivalents (DUEs) (b)

3.98

5.91
6.11 (a)

7.73 (a)

0.87
0.72
5.57

0.72
6.83

0.72
8.45

2.55
0.72
9.18

25,308

31,046

38,401

41,742

(a) Breakdown between residential and non-residential flows not computed for 5- and 10-year growth
scenarios.
(b) One DUE is equivalent to 220 gallons per day average flow.
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TABLE 3
WASTEWATER FLOW PROJECTIONS
Area
Total (a)
Central Dublin and San Ramon
Eastern Dublin plus Camp Parks
Eastern Dublin (b)
Camp Parks (c)

Location
Pipe Manhole
WWTP
48"
U20B2-2
39"
36" V20D2-15
36" W20C1-1
24" W20C1-2

ADWF (mgd) PDWF (mgd)
Exist. Fut. Exist. Fut.
6.0
9.6
9.0
14.2
3.8
4.1
6.3
6.8
1.8
5.0
2.3
7.3
1.4
3.9
1.8
5.7
0.4
0.9
0.5
1.3

PWWF (mgd)
Exist.
Fut.
17.2
24.9
12.2
12.8
4.8
11.8
2.6
8.3
2.2
3.3

(a) Includes flows from Pleasanton Commerce Circle area and 0.36 mgd discharge from Facultative
Sludge Lagoon (FSL).
(b) Includes Santa Rita Jail.
(c) Includes flows from Arroyo Vista.

RECOMMENDED CAPITAL IMPROVEMENT PROJECTS
The capacity analysis identified the need for six improvement projects to provide additional
trunk sewer system hydraulic capacity in the DSRSD wastewater collection system. In addition,
two projects previously identified by the District to address structural, operational, and/or
reliability issues were also included in the proposed CIP. The total estimated capital cost of the
recommended sewer improvement projects is approximately $10.6 million. Table 4 lists the
recommended projects with estimates of construction and capital costs. Figure 3 shows the
locations of the recommended sewer improvement projects.
TABLE 4
ESTIMATED SEWER IMPROVEMENT PROJECT COSTS
Project
ID
1A
1B
2
3
4
5
6
7
8

Project Name
Dublin Blvd. West Relief Sewer
Dublin Blvd. West Relief Sewer Extension
Dublin Blvd. East Relief Sewer
Dublin Blvd. Lift Station Expansion
Donahue Dr./Vomac Rd. Relief Sewer
Dublin Trunk Relief Sewer
Eastern Dublin Trunk Extension
Alamo Creek/I-580 Crossing Sewer Replacement
Orchard Supply Hardware Sewer Replacement (b)
Total

Estimated Cost ($) (a)
Construction
Capital
1,110,000
1,388,000
351,000
439,000
319,000
399,000
112,000
140,000
713,000
892,000
3,016,000
3,770,000
584,000
729,000
2,046,000
2,588,000
220,000
253,000
8,471,000
10,598,000

(a) 2005 costs for the San Francisco Bay Area, represented by an Engineering News Record
Construction Cost Index (ENR CCI) of approximately 8230.
(b) Cost based on estimate developed for 90 percent design in November 2002, adjusted to current costs
based on ENR CCI.
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The proposed capital improvement projects have been scheduled for construction over the next
five years. Table 5 presents the proposed capital improvement project schedule. The District’s
on-going sewer rehabilitation program on Camp Parks is also shown.

TABLE 5
PROPOSED SCHEDULE FOR COLLECTION SYSTEM
CAPITAL IMPROVEMENT PROJECTS
Project
ID
1A
1B
2
3
4
5
6
7
8
--

Project Name
Dublin Blvd. West Relief Sewer
Dublin Blvd. West Relief Sewer Extension
Dublin Blvd. East Relief Sewer
Dublin Blvd. Lift Station Expansion
Donahue Dr./Vomac Rd. Relief Sewer (a)
Dublin Trunk Relief Sewer
Eastern Dublin Trunk Extension
Alamo Creek/I-580 Crossing Sewer Replacement
Orchard Supply Hardware Sewer Replacement
Parks RFTA Wastewater Utility Improvements
Program

Begin
Planning/Design
FY 2004/05
FY 2004/05
FY 2006/07
FY 2005/06
FY 2005/06
FY 2008/09
FY 2005/06
FY 2004/05
(b)

Complete
Construction
FY 2006/07
FY 2006/07
FY 2007/08
FY 2005/06
FY 2007/08
FY 2009/10
FY 2006/07
FY 2006/07
(b)

ongoing

FY 2008/09

(a) Project planning should include flow monitoring and I/I source detection field work to confirm
project need and assess potential for I/I reduction.
(b) Project is anticipated to be initiated in conjunction with new developments in vicinity of future West
Dublin BART station.

IMPLEMENTATION RECOMMENDATIONS
The following items should be considered in scheduling and design of capital improvements to
the wastewater collection system and in future updates of the Wastewater Collection System
Master Plan.
▪

The alignments and sizes of all recommended projects should be verified with detailed
predesign analyses, including topographic surveys, geotechnical investigations, utility
research, and constructability reviews.

▪

The decision to parallel or replace existing sewers should consider the physical condition and
remaining useful life of the existing pipelines; the availability of pipeline corridors for new
sewer construction; and operation and maintenance concerns.

▪

The hydraulic model has been developed to assist the District in performing local capacity
analyses and updating the Master Plan in the future. The model should be kept up-to-date
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with any changes to existing sewer connections, development plans, and sewer system
facilities.
▪

The District should continue to monitor flows at key locations in the sewer system,
particularly the Dublin and Camp Parks Trunk Sewers. Flow levels during large storm
events should be compared to the peak flows simulated by the hydraulic model to verify the
modeling predictions for the 20-year design storm.

▪

Additional field investigations, including wet weather flow monitoring, smoke testing, and
manhole and pipeline television inspection should be conducted in the portion of the system
tributary upstream of the proposed Donahue Drive/Vomac Road relief sewer project to
confirm the need for that project and/or identify potential opportunities for I/I reduction in
this area.

This Collection System Master Plan Update report is intended to be a working document to be
refined and updated as additional data and new planning information becomes available. The
Master Plan should be updated whenever there are major changes in planning assumptions or, at
a minimum, every five years.
OTHER RECOMMENDATIONS
The Master Plan Update also included an evaluation of potential regulatory requirements and
review of criteria for sewer system inspection and condition assessment, and renewal and
replacement. The following paragraphs summarize the conclusions and recommendations of
these evaluations.
Regulatory Requirements
Regulatory agencies of the State of California have recently taken steps to implement
requirements related to management, operation, and maintenance of wastewater collection
systems. These regulations are based on the “Capacity, Management, Operation and
Maintenance” (CMOM) requirements originally proposed (but not finalized) by the Federal
government to mitigate the impact of sanitary sewer overflows (SSOs) throughout the U.S. In
California, these requirements have been given the name “Sewer System Management Plans”
(SSMPs). The San Francisco Bay Regional Board, which has regulatory oversight over DSRSD,
has already initiated its SSMP program, and the State Water Resources Control Board (SWRCB)
has adopted a resolution indicating its intent to develop SSMP requirements which would take
effect in about November 2005.
An SSMP includes a number of components, including various measures and activities related to
proper management, operation, and maintenance of the collection system; design and
construction standards; implementation of a program to mitigate the impact of fats, oils, and
grease (“FOG”) discharged to the wastewater collection system; and preparation of a System
Evaluation and Capacity Assurance Plan. The District has many of the programmatic elements
in place to respond to the new SSMP requirements, and many of the efforts and products of this
Master Plan can be directly applied to the development of SSMP documentation. For example,
the recommended improvement projects developed in this Master Plan Update, together with the
MWH
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District’s adopted CIP, fulfill the requirements of System Evaluation and Capacity Assurance
Plan. The following paragraphs present additional information and recommendations that
address other elements of the SSMP, including measures and activities to provide for regular
inspection of the collection system and prioritize and budget for needed system repairs,
rehabilitation, and replacement.
It is recommended that the District carefully assess the new SSMP requirements and take
proactive steps to ensure that it is developing or already has programs in place to meet those
requirements. These steps should include establishing responsibilities for preparing the various
elements of the SSMP, along with a schedule for their implementation that is consistent with the
Regional Board and future SWRCB requirements.
Operation and Maintenance Criteria Review
The Master Plan Update included a review of the District’s current O&M criteria and practices,
specifically focused on system inspection, condition assessment, and rehabilitation. The District
currently has a two-year cycle for sewer cleaning, with a 1- to 6-month schedule used for specific
known trouble spots that require more frequent cleaning. In addition, all of the sewers except the
newer pipes in Eastern Dublin are inspected by closed circuit television (CCTV) on an eight-year
cycle.
CCTV observations are input to the District’s GBA Sewer Master computerized maintenance
management system (CMMS) using a system of codes that characterize observed defects based on
their type and severity. The defects reports and CCTV video are the basis for establishing needed
system repairs. Presently, the collection system is in very good condition, and the District has
been able to fund and construct all needed repairs as they are identified. However, as the system
increases in size and ages over time, the number of defects found will no doubt increase, and it
may be necessary to prioritize repair and replacement projects to better match available funding
or to balance expenditures over time. Therefore, there will be a need for a more efficient and
systematic process for capturing and evaluating data from CCTV inspections. The following
potential enhancements to current practices are suggested for the District’s consideration.
▪

Observation Coding System. It is recommended that the District consider simplifying its
current observation coding structure, possibly by utilizing the system of defect descriptions,
codes, and ratings built into the GBA program.

▪

Data Capture Systems. In the future, as part of the normal process of upgrading its CCTV
equipment, the District should upgrade its current method of data capture to a computerized
data entry system with digital CCTV video.

▪

Training and Quality Control. The District should implement a training program for CCTV
operators and data entry personnel A quality assurance/quality control (QA/QC) program
should also be established to ensure adequate review of recorded data and video for quality
and accuracy.
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▪

Condition Assessment. Condition assessment is a systematic process used to rate the relative
condition of the various pipes in the sewer system in order to identify and prioritize needed
repair/replacement projects and track trends in system condition (deterioration) over time.
The condition assessment is typically conducted based on pipe defect observations from
CCTV inspection. It is recommended that the District adopt a system such as the one used in
the GBA program to calculate structural and cleaning (maintenance) ratings for each pipe
based on points assigned to various defects.

▪

Prioritization of Rehabilitation and Replacement. Prioritization of sewer rehabilitation and
replacement should consider not only the condition of the pipe (i.e., its probability of failure)
but also the relative criticality of the pipe (the potential impact or severity of failure). The
District should consider incorporating risk factors into the condition assessment process to
provide a means for making better decisions about capital expenditures. One simple method
is to assign “impact factors” to each pipe based on its criticality, and to use those factors in
conjunction with the condition rating from CCTV inspection to compute a total “critical
rating” for the pipe.

Renewal/Replacement Criteria Review
As part of efforts conducted for the 2000 Collection System Master Plan Update and the 2002
Replacement Planning Model developed by the District’s Finance Department, the District has
developed preliminary projections of the timing and costs of renewal/replacement of its
collection system assets. These methods utilized pipe attribute data (diameter, length, material,
age) on a segment-by-segment basis from the District’s CMMS/GIS inventory database. The
basic methodology used involved estimating the remaining useful life of each pipe and the
estimated cost for renewal or replacement of the pipe at the end of its useful life.
The purpose of both projection methods was to forecast long-term financial needs for system
renewal and replacement. The 2000 Master Plan Update projection addressed only sewer system
pipes, and extended the projection out to the latest projected service life of all existing pipelines in
the ground at the time (approximately year 2100). The forecast identified a significant increase in
projected funding needs starting in about year 2035, with a major increase after the year 2059.
The Replacement Planning Model, however, addresses all utility assets (including structures,
maintenance equipment, computers, vehicles, etc.). The study period is variable, but appears to
have been applied for a 30-year period (through the year 2032). Because of these differences,
direct comparison of the results of the two methods cannot be made.
In order to make the best use of pipeline CCTV inspection efforts, pipeline condition data should
serve to refine the expected lives of individual pipes on an ongoing basis. Similarly, data on
actual asset lives (time between installation and renewal/replacement) should be collected in
order to refine the expected lives of other assets in the same area and/or of the same material or
size. Also, depending on the probability of asset failure (in part a function of age and condition),
and the severity associated with that failure (e.g., potential public health or water quality impacts,
community impacts, or liability costs), certain assets may warrant renewal or replacement prior
to the expected end of their service lives. Therefore, the following enhancements to the previous
renewal/replacement projection methodologies are suggested for the District’s consideration.
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▪

Update Replacement Model Database with Better Age Data. The age (year of
construction) data in the GBA database should be verified and corrected as needed to
improve the accuracy of the Replacement Planning Model.

▪

Simplify Original Expected Life Assumptions and Refine with Data Over Time. A
simple approach using a single initial expected service life of 75 years for all pipelines, as
currently used in the District’s Replacement Model, is suggested. Refinements to expected
renewal and replacement dates could then be made in conjunction with periodic updates of
the Replacement Model based on actual field condition data and actual observed service lives
of similar assets in the system.

▪

Establish Direct Data Linkage Between Field Condition Data and Renewal/
Replacement Projections. A common data source for the District’s CMMS and its
Replacement Planning Model would enable the model and resultant renewal/replacement
projection data to be updated automatically based on new field inspection and condition data.
A translation would need to be established between pipeline condition rating scores and
expected remaining service life. While no established formula for this translation currently
exists in the industry, such an approach would more closely connect observed field
conditions to projected financial impacts. As actual service life data are collected over time,
the relationship between historical observed field condition and remaining service life could
be refined for specific areas and/or pipeline materials within the DSRSD system.

▪

Adjust Projected Renewal/Replacement Timing According to Risk Factors. The
projected timing of renewal and replacement efforts should also incorporate the potential
costs or impacts associated with a particular asset failing. A risk score, developed based on
the potential severity (impact) of asset failure and the probability of failure (based on
age/condition data) could be used to adjust the projected renewal/replacement timing such
that higher risk assets are replaced sooner.
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