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This Executive Summary presents the major findings and recommendations of a wastewater treatment and disposal facilities Master Plan for the
Sacramento Regional Wastewater Treatment Plant
(SRWTP), owned and operated by the Sacramento
Regional County Sanitation District (SRCSD),
Sacramento, California.
The purpose of the 2020 SRWTP Master Plan is to
identify wastewater treatment and reuse/disposal
facility needs for a 20-year planning period through
the year 2020. The 2020 SRWTP Master Plan
addresses a number of specific areas of study, each
of which has been organized into separate technical memoranda, which are contained in a five (5)
volume set of 2020 SRWTP Master Plan binders.
In addition to this Executive Summary, a Summary
Report has been prepared (under separate cover)
which presents a comprehensive summary of the
detailed information contained in the technical
memoranda.
This document is the Final Executive Summary,
and incorporates findings and recommendations
from the environmental review and assessment
for the 2020 SRWTP Master Plan. The data and
findings of this document are consistent with the
information available at the time of completion
of the 2020 SRWTP Master Plan environmental
review and assessment.
For more information, please contact:
Robert Seyfried, Senior Civil Engineer
Policy & Planning Division
Sacramento Regional County Sanitation District
Sacramento Area Sewer District
(916) 876-6068 Tel
(916) 876-6160 Fax
seyfriedr@sacsewer.com
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Introduction

2020

MASTER PLAN

Sacramento County is consistently ranked
among California’s fastest growing counties.
From 1985 through 2000, Sacramento County
experienced a 35 percent increase in population
from 893,800 to 1,209,500 residents. Such dynamic
growth requires significant action on the part of
agencies that construct, maintain, and plan for the
infrastructure needed to accommodate this growth.
The Sacramento Regional County Sanitation
District (SRCSD) provides wastewater services for
the residential, commercial, and industrial communities in metropolitan Sacramento County, and
to the City of West Sacramento in Yolo County.
SRCSD has taken responsibility for meeting the
challenge of the future with a wastewater treatment master plan directed at optimizing wastewater management for public health, balancing environmental protection, and maintaining affordable
rates for its customers.
To ensure continued environmental protection, the
SRCSD manages an on-going multi-billion dollar
Capital Improvement Program (CIP) for the planning, design, and construction of wastewater conveyance, treatment, and reuse/disposal facilities.
SRCSD services more than 91 percent of the population of Sacramento County. To ensure continued
environmental protection, the SRCSD manages
an on-going multi-billion dollar Capital Improvement Program (CIP) for the planning, design, and
construction of wastewater conveyance, treatment,
and reuse/disposal facilities. The 2020 Master Plan
was developed in concert with the Conveyance
Master Plan to respond to planned population
increases while satisfying regulatory requirements.
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In addition, the
SRCSD administers a source control ordinance with
strict regulations
and an enforcement program for
controlling and
reducing industrial
waste discharges. This has resulted in limiting and
significantly reducing toxic materials discharged
into the sewerage system.

the collection systems of its contributing agencies. The City of Folsom and West Sacramento are
responsible for collection system operation and
maintenance within its city limits. The City of
Sacramento is responsible for operation and maintenance of portions of the collection system within
its city limits, and County Sanitation District No. 1
is responsible for the remainder. County Sanitation
District No. 1 is also responsible for the collection
system operation and maintenance of the cities of
Citrus Heights, Elk Grove, Rancho Cordova and in
the unincorporated areas of Sacramento County.

Continuation of this program is essential for accommodating planned growth, complying with
changing environmental regulations, and providing
cost effective services. The 2020 SRWTP Master
Plan documents the policy decisions, goals, and
objectives to guide this program for protecting
public health and balancing the environmental,
social, and financial impacts relative to wastewater
management in the Sacramento Metropolitan area.
Further, the 2020 SRWTP Master Plan develops
the strategies to cost effectively address growth,
regulatory compliance, environmental protection,
and public and worker health and safety consistent
with these policies, goals, and objectives.

These entities are neither owners nor operators
of SRWTP, however, they have been assigned
operating and maintenance responsibilities for
their respective portions of the collection system
as delineated in the December 1996 Sacramento
Regional Wastewater Management Program
Master Interagency Agreement (MIA). In addition, the SRCSD Sewer Use Ordinance applies to
all portions of the collection system tributary to
the SRWTP regardless of who has operation and
maintenance responsibility. Among other things,
the Sewer Use Ordinance gives SRCSD authority
to administer its pretreatment program throughout
the entire collection system.

BRIEF HISTORY

In January 2001, the City of West Sacramento indicated intent to pursue annexation into the SRCSD
service area. A “Principles of Agreement” was
signed which lays out the guidelines for eventual
contracts and agreements to serve both agencies.
The City of West Sacramento retains responsibility for operation and maintenance of its collection
system. Plans call for connecting the City to the
SRCSD system in the year 2008.

SRCSD was formed in 1973 to provide a regional
wastewater conveyance, treatment, and disposal
system for the entire urbanized area of the County
of Sacramento. It was formed with a mandate to
eliminate all wastewater flows to the American
River, to minimize raw sewage overflows to the
Sacramento River, and to replace 17 separate
wastewater entities. Extensive state and federal
grants helped facilitate the centralization of wastewater treatment facilities during the 70s and 80s.
The SRWTP began operation in 1982.
SRCSD’s Board of Directors is composed of
representatives from the County of Sacramento,
County of Yolo and the mayors (or their designees) from the cities of Citrus Heights, Elk Grove,
Folsom, Rancho Cordova, Sacramento and West
Sacramento. SRCSD includes the areas served by
V:\Client84\Srcsd\7084\sr508es\Indd\01-SrIntro.indd

The current SRWTP facilities serve over one million residents within approximately a 368-square
mile area. A map of the SRWTP service area is
presented in Figure 1.

HISTORY OF THE MASTER
PLANNING PROGRAM
In recognition of the need to provide long-range
direction for wastewater facility development, the
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Figure 1
Existing
Service Area

SRCSD Board authorized the preparation of a
20-year wastewater treatment plant master plan in
February 1990. This Master Plan, with a planning
horizon through the year 2010, was published in
1992. The plan addressed a number of complex
issues and outlined a program for planned SRWTP
expansion through the year 2010.

solids storage basins (SSBs) and dedicated land
disposal (DLD) units, emergency storage basins
(ESBs), solids thickening facilities, and several special studies and evaluations. The 1994 Master Plan
Update incorporated source control and watershed
management into a comprehensive program for
pollution prevention.

This Master Plan was updated in 1994 to reflect
changes in regulatory compliance requirements,
industrial production, increasing effluent diversion
requirements and pilot testing results (Carollo,
1994). Over one billion dollars in capital improvements were identified including new anaerobic digesters, carbonaceous oxidation tanks (CO Tanks),

In late 1997, work began to update the Master
Plan and extend the planning horizon through the
year 2020. The 2020 SRWTP Master Plan provides
a more focused review of process optimization
concepts consistent with SRCSD strategic planning goals. The 2020 SRWTP Master Plan team
also worked closely with representatives for industry, environment, water purveyors, rate payers,
regulators, and agricultural interests through an
extensive stakeholder program to receive input
on the 2020 SRWTP Master Plan as it was
being developed.
The 2020 SRWTP Master Plan includes a
comprehensive Bufferlands Master Plan,
a reuse/recycling evaluation, a biosolids
management plan, a competitiveness
evaluation (to assist with privatization evaluations), a cost evaluation, and preliminary assessments
for the environmental review and
documentation phase.
SRCSD also developed a longrange master plan for its large
diameter interceptors which deliver wastewater to the SRWTP.
The Regional Interceptor Master
Plan 2000 (or Master Plan 2000),
provides a recommended program for interceptor upgrade and
expansion through the year 2035.
The 2020 SRWTP Master Plan
evaluates potential future levels
of treatment that may be required to meet anticipated State
and federal effluent discharge
requirements.
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Master Planning Goals,

MASTER PLAN

Objectives,

Planning

2020

Assumptions
and Regulatory
Requirements
The major goal of the 2020 SRWTP Master Plan
is to provide a phased program of recommended
facilities to accommodate planned growth while
at the same time maintaining treatment reliability, meeting future regulatory requirements, and
optimizing costs.
To meet this goal, the 2020 SRWTP Master Plan
integrates overall strategies for wastewater treatment, effluent management, and biosolids disposal
into an effective wastewater treatment management program.

Master Planning Objectives
Capacity

		
		

Provide sufficient capacity to meet projected growth within
SRCSD’s service area through the year 2020.
Provide for orderly and cost-effective expansion of plan 		
facilities.

Water

Quality		
		

Comply with current water quality standards and provide
flexibility in the Master Plan to address changes in standards
and regulations.

Economic

Feasibility		
		

Provide for the most cost-effective facilities and programs
from a watershed perspective.
Share costs of facilities and programs with the benefitted 		
stakeholders.

Community 
Relations		
		

Be sensitive to community concerns in relation to the
planning, design, construction and operation of SRCSD
facilities and programs.
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KEY PLANNING CONSIDERATIONS
AND ASSUMPTIONS
The major planning concepts and principles that
were followed in master planning the future process
and hydraulic expansions at SRWTP include:

 Utilizing treatment processes which are the same
or similar to existing facilities to minimize and
simplify the number of different unit operations.

 Sizing process units to match existing units,
where possible, for uniformity, symmetry of layout, and operating efficiency.

 Providing for incremental expansion to minimize overlapping construction schedules and to
minimize idle capacity.

 Providing a flexible layout to accommodate a
variety of future treatment processes, and to
reserve space for buildout of facilities.
It is important to recognize the relationship
between the master planning recommendations
for major new capital facilities and upgrades, and
SRCSD’s other management programs. These other management
programs include the on-going asset management program (AMP),
and the Project Authorization
Process (PDP). The 2020 SRWTP
master planning process results
in recommendations on the need
and timing of major future facilities based on “trigger” flows. The
recommended master plan flow
triggers for these major facilities
is intended to provide an “early
warning” system, which is to be
confirmed and refined through a project-specific
PDP. Moreover, the timing of routine maintenance
items (e.g. small pumps and equipment) is managed through the on-going AMP.
In addition to these general planning considerations, several conditions unique to SRWTP were
also considered. These specific considerations

V:\Client84\Srcsd\7084\sr508es\Indd\02-SrMPGoals.indd

include storage versus design flows, plant buildout,
impacts due to significant changes in industrial
flows and loads, annexations, changed treatment
plant operating conditions, more stringent future
regulations, future water diversions, and the “nonet-increase” and “no-net-loadings” concepts.

Level of Treatment, Storage
and Design Flows
A major consideration in sizing future facilities is
the design flow to be accommodated through the
plant. The SRWTP is unique in that at times up
to 100 percent of the effluent flow is diverted from
the Sacramento River to storage basins. This is
because at the point of discharge of treated effluent
from SRWTP to the Sacramento River there is a
tidal influence that causes the River to slow down,
and at times, flows in reverse direction. These
tidal reversals and low river flows reduce dilution
of treated effluent, and consequently under these
conditions SRWTP diverts treated effluent in order
to comply with NPDES discharge permit dilution
requirements. The SRWTP also diverts treated effluent to comply with the state Thermal Plan.
The SRWTP also accommodates peak wet weather
flows through a combination of storage and later
return and treatment prior to river discharge. The
Master Plan recommends that SRWTP continue
to accommodate peak wet weather flows through
storage and treatment later when storm flows subside in order to reduce the need for idle capacity.
Therefore, the 2020 SRWTP Master Plan provides
for storage at several locations in the treatment
process to meet NPDES permit requirements
related to minimum River dilution and thermal requirements, and to minimize costs associated with
idle capacity. The original design philosophy of
providing for full treatment capacity for the 2-year
return storm event has been retained.

Plant Buildout
The use of the term “plant buildout” in the 2020
Master Plan is based on the maximum treatment

Master Planning Goals, Objectives,
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process capacity that can be accommodated by
the existing plant layout and hydraulics, and is not
related to the “buildout” of the service area. Plant
buildout is achieved by adding future treatment
process facilities to mirror existing facilities.
A major master plan consideration is the need to
accommodate projected industrial flows and loads
over the 20-year planning period.

Impact Due to Industrial Flows 		
and Loadings
A major master plan consideration is the need to
accommodate projected industrial flows and loads
over the 20-year planning period.
As of 1998, however, there is no longer a seasonal
canning industry within the SRWTP service area.
Previously, the canning industry generated significant seasonal organic loadings to the SRWTP.
Therefore, most of the treatment processes at the
plant were originally designed to handle these high
seasonal loadings.
Additionally, in 1999, SRCSD negotiated with
industries they serve to purchase permitted but
unused industrial capacity. By purchasing unused
permitted industrial capacity, SRCSD was able to
reduce potential future peak loadings due to industrial activity, and associated costs and operating
uncertainty. Therefore, future digester and gravity
belt thickener

Annexation of West Sacramento
The City of West Sacramento indicated intent to
pursue annexation into the SRCSD service area in
January 2001. The new Lower Northwest Interceptor will carry wastewater flow for treatment to
SRWTP beginning in the year 2008. The planned
wastewater flows and loads from West Sacramento
have been included in the projected master planning flows and loads. Similarly, future facilities
needs reflect the future annexation of West Sacramento. In addition, West Sacramento currently
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discharges approximately 5 mgd average day dry
weather flow (ADWF) of treated wastewater and
associated loads to the Sacramento River. This will
be conveyed to SRWTP after connection.

Impact of Changed Treatment 		
Plant Operating Conditions
In general, the master planning approach has been
to project future requirements based on proven
historical treatment plant performance. Improved
process performance might be able to reduce the
need for future facilities or delay certain process
conversions. The extent to which process performance can be improved remains unproven at this
time. Improved treatment plant performance in the
activated sludge and sludge thickening processes
would delay the timing of future carbonaceous oxidation tanks (CO Tanks), sludge thickening, and
sludge digestion facilities.
The most significant potential operational change
from the viewpoint of the impact on future process
requirements, is the future mode of operation of
the CO Tanks. Currently, the CO Tanks are operated with a relatively low mixed liquor suspended
solids (MLSS) concentration. This is necessary
to reduce the presence of filamentous organisms
called Nocardia. If Nocardia could be controlled
by other methods, then the MLSS concentration
could be increased. This would result in a number
of benefits including reduced secondary sludge
production and increased volumetric loading rates
to the CO Tanks, which increases capacity, and
reduces overall operation and maintenance costs.

No-Net-Increase and
No-Net-Loading Concepts
As flows increase in the future, and concentrations of pollutants remain the same in the treated
effluent, the mass of pollutants discharged to the
Sacramento River will increase proportional to
flow. Future regulations and beneficial uses may
prohibit or limit the mass (or pounds) of pollutants
of concern discharged to the Sacramento River.

Master Planning Goals, Objectives,
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Therefore, in planning future wastewater facilities,
the 2020 SRWTP Master Plan addressed the concept of “no-net-increase” and “no-net-loadings”.
The concept of “no-net-increase” refers to not
increasing the mass of pollutants of concern
discharged to the river above that currently discharged or permitted. This would require reducing
the concentration of pollutants as flows increase
to keep from increasing the mass of pollutants
discharged. The concept of “no-net loading” would
allow SRWTP to increase discharge of mass loadings above existing or permitted levels as long as
they offset those increases with reductions from
other sources of pollutants of concern in the watershed. The state and federal agencies must approve
an offset project.
In the year 2000, recorded wastewater flows averaged approximately 154 mgd ADWF at SRWTP,
and approximately 5 mgd ADWF at West Sacramento, for a combined total of 159 mgd ADWF.
The existing SRWTP permitted capacity is 181mgd
ADWF. The projected average dry weather flow in
the year 2020 is 218 mgd. Therefore, the increase
in flows and associated loadings from today’s recorded flows to the year 2020, is approximately 37
percent. The increase in flows and associated loadings from today’s permitted flows of 181 mgd to the
year 2020 is 20 percent. Therefore, if SRWTP were
to be limited to their existing or permitted level of
mass discharge, they would be required to reduce
projected loadings by 20 to 37 percent in the year
2020.

Impact Due to Planned 			
Water Diversions
Planned water diversions in the Sacramento River
watershed may have significant impacts on the
SRCSD’s ability to meet its permit requirements.
Diversions such as those planned by Water Forum
agencies, East Bay Municipality District and Sacramento County Water Agency through the Freeport
Regional Water Authority (FRWA), and the US
Bureau of Reclamation will impact river flows
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which may in turn impact river quality in the future. SRCSD and FRWA entered into a Principles
of Agreement (POA) and Coordinate Operations
Agreement (COA) to minimize impacts to each
other. Since river water quality is used in setting
effluent limits, a decline in river water quantity and
quality may lead to more stringent effluent requirements. A decrease in river flows will also reduce
the period of time effluent can be discharged to
the river, and potentially increasing storage and/or
treatment costs. These potential changes need to
be considered when evaluating future treatment
scenarios.

Impacts Due to Regulations
In recent years, there have been significant
changes in regulations and policies regarding
recycled water, water quality criteria for surface
water discharges, air emissions, and biosolids reuse.
These new regulations and policies influence treatment, disposal, and reuse requirements for alternatives presented in the 2020 SRWTP Master Plan.
For SRWTP, the most significant regulatory issues
include the following:
Water Quality: California’s Inland Surface Waters
Plan (ISWP) was invalidated in the courts and
rescinded by the State in 1994. As a result, new
regulations have been promulgated at both the
State and federal level to regulate discharges of
toxic pollutants to surface waters. In 2000, the
United States Environmental Protection Agency
(EPA) adopted the California Toxics Rule (CTR)
and the State adopted the State Implementation
Policy (SIP) containing procedures for implementing the CTR and EPA’s National Toxics Rule
(NTR). Discharges of treatment plant effluent to
surface waters are also regulated by the California
Regional Water Quality Control Board’s Basin
Plans. These new requirements add to an existing
body of regulations. These new regulations resulted
in a more restrictive NPDES permit being adopted
for SRWTP in August 2000.

Master Planning Goals, Objectives,
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None of the permitted constituents poses an immediate problem with compliance for SRWTP.
However, mass limits for mercury and lindane are
based on current flows and may cause compliance
problems in the future as effluent flows increase if
effluent concentrations remain the same. The mass
limits for all other NPDES permitted constituents
are based on permitted flow.
There are several approaches to address this issue
including source control, water conservation, water
reuse, additional treatment, and avoidance of effluent flow increases. Exceedances of the mercury and
lindane mass limits will be banked for future offset
opportunities as required by the NPDES permit.
Offset opportunities are addressed by implementing reduction measures in the watershed which are
deemed by regulatory agencies to provide adequate
offset credit. For this reason, the above options
are presented in the 2020 SRWTP Master Plan
in the evaluation of future discharge alternatives
and scenarios. The uncertainty, however, regarding
the feasibility of offset opportunities and receiving
adequate credit is of concern to SRCSD.
Recycled Water: In 2000, the California Department of Health Services adopted statewide water
recycling criteria that amends previous regulations
dating from 1978. The criteria were filed on November 2, 2000 and became effective on December
2, 2000. The amendments update the regulations
to reflect expansion in the use of recycled water,
studies on its technical and health effects and
advances in treatment technology. This action expands the range of allowable uses of recycled water
by repealing obsolete regulations and adopting
regulations establishing criteria for new allowable
uses and requirements for specific uses, such as irrigation, impoundment’s, and cooling. In addition,
this action adopts requirements governing dualplumbed recycled water systems and updates provisions governing back-flow prevention devices for
consistency with these requirements. Finally, this
action updates the sampling and analysis standards
for clarity.
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Biosolids: In August 2000, the State Water Resources Control Board (SWRCB) adopted Resolution No. 2000, “General Waste Discharge Requirements (GWDRs) for Discharge of Biosolids to
Land for Use as a Soil Amendment in Agriculture,
Silviculture, Horticulture, and Land Reclamation
Activities.” This resolution assists in stream-lining
the regulatory process but may not be appropriate for all sites using biosolids due to particular
site-specific conditions or locations. Such sites are
not precluded from being issued individual waste
discharge requirements (WDRs). More recently,
various counties have adopted ordinances against
biosolids applications, and/or prohibiting the importing of biosolids from out of county sources.
Air Emissions: The Sacramento Metropolitan Air
Quality Management District (SMAQMD) has
jurisdiction over air emissions from the SRWTP.
Current permitting requirements include Best
Available Control Technology (BACT) for new
or modified sources that emit above trigger limits,
and offsets for increased emissions. As an essential
public service, the SRWTP has access to a special
source of offsets for necessary projects.
Cross Media Impacts: Cross media impacts
are important since environmental pollutants
can be transferred from one medium to another
(water, land, and air) by either natural processes
or through pollution control. Some of the toxic
pollutants identified in the existing and proposed regulations are of concern because of their
persistent and bioaccumulative properties. It is
important when considering cross media impacts
to recognize that conservative pollutants, such as
metals, are not destroyed. They are transferred
from one medium to another, and sometimes from
one chemical form to another. In general, however,
organic pollutants can be destroyed or converted to
other toxic or nontoxic forms.
303(d) Lists and Total Maximum Daily Loads:
Under Section 303(d) of the CWA, states are
required to identify waters within their boundaries

Master Planning Goals, Objectives,
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that are not achieving the applicable water quality standards for the receiving water. Once these
waters are identified, States must then rank these
waters, taking into account the severity of the
pollution and the beneficial uses to be made of the
identified waters.
For all waters identified by states pursuant to
the 303(d) listing process, states are required to
establish Total Maximum Daily Loads (TMDLs).
TMDLs set the total amount
of each pollutant, which can
be discharged into a particular
waterbody by all sources that
will protect the applicable
water quality standards, taking
into account seasonal variations and a margin of safety.
When implemented in the
Sacramento River, the TMDL
process will lead to development of wasteload allocations
(WLAs) and load allocations (LAs). Even if TMDLs are not implemented, more stringent requirements may be imposed for some constituents. The
determination of WLAs/LAs is a process of balancing legal constraints, equity, and cost-effectiveness
in setting allowable contributions, or loads, from
various sources. The WLA process will establish
the SRWTP’s allowable loading of the pollutants
in question to the river. This limitation will then
be placed in the NPDES permit as a water qualitybased effluent limitation for the SRWTP.
Thermal Plan: The SWRCB has adopted a Water
Quality Control Plan for Control of Temperature
in the Coastal and Interstate Waters and Enclosed
Bays and Estuaries of California, also known as the
Thermal Plan. The Thermal Plan sets specific thermal water quality objectives for certain water bodies including the Sacramento River, and includes
prohibitions on elevated temperature discharges
into receiving waters.
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The SRCSD petitioned the RWQCB and received
an exception from the requirements of the Thermal Plan. This exception, which allows a maximum
temperature differential of 25° F from October 1
through April 30, was included in the SRWTP’s
1990 NPDES permit and renewed in the August
2000 permit.
In addition, a five year exception to the Thermal
Plan requirement that prohibits raising the temperature more than 1° F in more than 25 percent of
the cross-sectional area of the main river channel
was renewed. The resolution allows for elevated
temperature discharges to the Sacramento River
when the river temperatures are below 65° F as
long as those discharges do not create a zone where
the receiving water temperature is raised more
than 2° F in more than 25 percent of the cross-sectional area.
After preparation of a Thermal Compliance
Report (Carollo, 1992), the SRCSD petitioned
the SWRCB for a second exception. In October of
1992, the SWRCB approved a five year temporary
exception to the Thermal Plan. This exception
was again renewed and included in the NPDES
permit issued in August of 2000. SRCSD will be
completing additional thermal compliance studies as specified in the 2000 discharge permit and
continue discussions on a long-term solution to
thermal compliance with relevant State and federal
agencies. Although the State is in the process of
completing the Thermal Plan Triennial Review, the
outcome of reevaluating the existing requirements
is unknown at this time.

Watershed Programs
CALFED Bay-Delta Program: The mission of
the CALFED Bay-Delta Program is to develop a
long-term comprehensive plan that will restore
ecological health and improve water management
for beneficial uses of the Bay-Delta System. The
CALFED Bay-Delta Program is managed by an
interdisciplinary, interagency staff team and is assisted by technical experts from State and federal
agencies as well as consultants.

Master Planning Goals, Objectives,
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The objective of the CALFED Bay Delta Program
is to develop broad public support for implementing solutions to the critical ecosystem quality, river
water quality, reliability, and system vulnerability
problems of the Sacramento-San Joaquin BayDelta estuary.
Potential impacts of the CALFED program on the
SRCSD cannot yet be fully defined because of the
current lack of specificity of the activities that are
being planned. Flows into the Sacramento River
may be affected by changed system operation and,
potentially, additional storage upstream in the
system resulting from CALFED actions. Ecosystem
restoration projects in the lower Sacramento River
watershed may include funding of wastewater
recycling programs and watershed improvements
projects that could benefit the SRCSD. The CALFED program includes ecosystem water quality
and drinking water quality elements. Projects to
improve water quality could be associated with
funding opportunities of interest to the SRCSD.
Conversely, CALFED actions to improve stream
water quality could result in increased compliance costs and reduced operational flexibility for
SRCSD. In particular, the location of the SRWTP
discharge may come into conflict with CALFED
plans. CALFED may also bring opportunities for
wastewater recycling, watershed ecosystem, and
watershed water quality partnerships that would
benefit the SRCSD.

One of the most prominent watershed programs
in California is the Sacramento River Watershed Program.
Sacramento River Watershed Program: One
of the most prominent watershed programs in
California is the Sacramento River Watershed
Program. In 1995, based on the SRCSD’s initiative, Congress appropriated $490,000 to begin the
Sacramento River Watershed Program. Formed
in 1996, the Sacramento Watershed Program is
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organized into five stakeholder subcommittees to
promote environmental protection and collaboration among stakeholders for the Sacramento River
and its tributaries. The Sacramento River Watershed Program is an effort to bring stakeholders together to share information and resources, to work
collaboratively to address all water-related issues
within the watershed, and to establish a long-term
water quality monitoring program in the watershed. Supplemental congressional appropriations,
again based on SRCSD’s initiative, were approved
beginning in 1996 and extend through April 2005
to continue work on this watershed management
effort. The Sacramento River Watershed Program
is now a non-profit organization.

Summary
In response to these regulatory and watershed
impacts, the 2020 SRWTP Master Plan provides a
space layout, or footprint, of advanced treatment
facilities that may be needed to meet new toxic
pollutant requirements. The advanced treatment
facilities are planned for potential implementation
as “add-on” to future conventional facilities. The
most cost-effective treatment processes have been
sequenced first, with the most expensive processes
added last, if needed.
The design sizing and layout of the advanced
treatment facilities assumes the existing influent
wastewater concentrations will remain unchanged.
Implementation of these advanced end-of-pipe
treatment facilities, however, is not recommended
unless a regulatory requirement is implemented.
Instead, the 2020 SRWTP Master Plan recommends implementation of cost effective programs
including improvements in source control, evaluation of watershed offsets and an expanded water
recycling program.

Master Planning Goals, Objectives,
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SRWTP is a secondary treatment facility which includes raw influent and effluent pumping, primary
clarification, secondary treatment with the highpurity oxygen activated sludge (HPOAS) process,
cryogenic oxygen production, disinfection, sludge
thickening, and anaerobic sludge digestion. Currently, all digested sludge is pumped to on-site solids storage basins (SSBs) and ultimately to on-site
dedicated land disposal (DLD) facilities. A simplified process flow schematic is shown on Figure 2.
As shown on the site plan presented on Figure 3,
the wastewater treatment facilities are located near
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the center of a 3,500 acre site. The emergency
storage basins (ESBs) are located to the north
along Laguna Creek. The solids storage basins and
dedicated land disposal facilities are located to the
west and southwest. SRCSD-owned bufferlands
mitigate against urban encroachment and reduce
the potential for noise and odor complaints. A
1,000-foot wide restricted development area to the
south provides similar benefits.
A Bufferlands Master Plan has been prepared as
part of the 2020 SRWTP Master Plan to establish a
long-term, cost effective management direction for
the bufferlands. That document provides guidance
to SRCSD staff for maintaining the existing buffer
zone, responding to future expansion and changes
in operation of SRWTP, and protecting and enhancing the area’s environmental resources. The
Bufferlands Master Plan is also intended to provide
a consistent management framework through the
year 2020 that will remain applicable as land use
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in the surrounding area continues to change, as
SRCSD staff change, and as uses for the bufferlands evolve over time.
The layout of the existing SRWTP facilities, excluding solids disposal, is shown on Figure 4. The
Southeast, Central, Bradshaw, and Elk Figure
Grove 3inExisting
SRWTP
Overall
terceptors feed into the
influent
diversion
structure
and then join the City interceptor atSite
theLayout
influent
junction structure. The combined flows are conveyed by the influent conduit to the Influent/Effluent Building, and are screened to remove rags and
debris and pumped to the aerated grit tanks. From
there, wastewater flows by gravity through primary
and secondary treatment processes before returning to the Influent/Effluent Building for effluent
conveyance. Final effluent flows by gravity or is
pumped, depending on river conditions, through
a 7,500-foot outfall to the Sacramento River near
the Freeport Bridge.
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PROJECTED WASTEWATER
FLOWS AND CHARACTERISTICS
Wastewater flow and load projections for the 2020
SRWTP Master Plan were developed using both
historical trend-based projections and population-
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based projections. Trend-based projections are
determined from historical data using a “best fit”
regression line. Population-based projections are
determined by multiplying per capita flow and load
values by population projections. The source of
information for population projections is the Sac-
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ramento Area Council of Governments (SACOG).
The population-based projections are used in this
Master Plan to develop future facility needs.

Population-based five-day biochemical oxygen
demand (BOD5) and total suspended solids (TSS)
influent loading projections are shown on Figure 6.
These future influent loadings have been projected
by combining the separate non-industrial, industrial, and peak wet weather loading projections.
Influent loadings have been projected for various
conditions.

Table 1 - Population Based Flow Projections(1)
(All flows in million of gallons per day)
Average
Dry
Weather
(2)
(ADWF)

Year

(4)

2000

154

Average
Day
Maximum
Month
(ADMMF)
220

(4)

Peak
Hourly
2-Year
Storm
(3)
(PHWWF )
2

312

2005

174

247

334

2010

196

279

362

2015

210

299

392

311

408

2020

218

Build-out
(1)

(2)
(3)
(4)
(5)
(6)

(5)

350

sr508g5-7084.ai

450

833

(6)

Projections include West Sacramento flows beginning in 2007,
and water conservation based on historically-recorded values.
Projections include non-industrial and industrial flows.
ADWF defined as the average flow occuring over the three
consecutive lowest flow months of the year.
Wet weather flows are from Regional Interceptor 2000 Master
Plan.
Actual data.
Capacity based on"build-out" of the SRWTP facilities. Not a
projection of service area wastewater flows/loads at build-out.
Collection system build-out flows based from Regional
Interceptor 2000 Master Plan.
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Population-based wastewater flow projections are
presented in Table 1, and shown on Figure 5. These
future flows have been projected by combining the
separate non-industrial, industrial, and peak wet
weather flow projections. Flows have been projected for various averaging periods listed in Table 1.

350

Figure 5
Population Based Flow Projections
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ADWF
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0
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Year
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2020

ADWF - Average Dry Weather Flow
ADMMF - Average Day Maximum Month Flow

It should also be noted that the population projections will not dictate a specific calendar time frame
for implementation of any portion of the 2020
SRWTP Master Plan. Future treatment facilities
will be constructed in incremental stages over the
planning period. Therefore, if the growth rate is
slower than projected, the construction of the next
increment of treatment capacity can be delayed
until it is required. Conversely, if the growth rate
is faster than projected, the next increment of
treatment capacity can be constructed earlier
than anticipated. Using this approach, planning
and facility construction is not tied to the longrange growth projection, but instead is designed to
respond to the actual growth rate and associated
wastewater flows. However, growth projections
are Based F
Population
used as guidelines.

FUTURE CAPACITY NEEDS
As wastewater flows and loads increase, additional
treatment facilities will need to be constructed.
Additionally, more restrictive discharge requirements may require future advanced treatment
facilities for removal of specific pollutants.
Based on the master planning design / standby
criteria, the combined master planning process and
hydraulic capacity of the existing SRWTP treatment processes is shown on Figure 7. In general,
the reliable capacity of the existing facilities is
limited, based on hydraulic considerations, to an

Existing Wastewater Treatment Facilities
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while the SRWTP continues to meet all applicable
NPDES permit requirements. For example, the
master planning design criteria (and capacity) may
be exceeded for individual treatment processes
for certain periods of time during the planning
horizon, and at times when new projects are just
coming on line.

TSS

300
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0

2000

Figure 6
Average Day
Maximum
Month BOD5
and TSS
Projections

2005

2010
Year

2015

2020

equivalent 207-mgd ADWF. This is insufficient to
accommodate the projected 218-mgd ADWF in
the year 2020. In addition, the permitted capacity
of the existing facilities to treat wet weather flows
is 392 mgd PWWF (the peak 24-hour flow that
occurs during the wet weather season). This is insufficient to accommodate the projected 434 mgd
PWWF2 in the year 2020 (Note the difference in
the averaging periods, however).
The master planning capacity is based on conservative criteria to initiate the timing of new
facilities in sufficient time to allow for permitting
and environmental documentation, preliminary
design, final design, and construction. The master
planning capacity can be exceeded, as necessary,

250
207

ADWF* (mgd)

200

150

100

50

218

Future capacity needs are based on the wastewater flow and load projections. Beyond the 20-year
planning period, flows (and loads) can be expected
Figure 6
to continue to increase above the projected 218
Average Day Maximum Month BOD5
mgd average dry weather flow (ADWF) for the
and TSS Projections
year 2020. Therefore, the master planned faciliPermitted Capacity = 181 mgd
ties should be sufficiently flexible to accommodate
additional growth beyond the planning period.
Reliable Capacity
The treatment plant has been master planned for
Projected ADWF
a mirror image buildout of the existing facilities of
350-mgd ADWF of conventional and advanced
treatment capacity.

0
Existing
Capacity
(Year 2000)

Projected
ADWF
(Year 2020)

Figure 7
Capacity of Existing
SRWTP Facilities vs.
Projected 2020 Flow

*ADWF = Average Dry Weather Flow
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For example, the existing primary sedimentation
process is currently operating in excess of the conservative master planning design criteria, and is in
need of major renovation in the future to improve
reliability. The master plan recommended timing
of improvements to the primary sedimentation
process ranges from as early as 2005 (or reliability
reasons), to as late 2010 (for hydraulic reasons).
Consequently, the timing of the primary sedimentation process has been delayed until needed for
hydraulic reasons, following the recommendations
of a Business Case Evaluation (BCE) which evaluated the cost/benefit tradeoff of increased capital
costs, versus increased operations and maintenance
costs, and other considerations.

Not all facilities necessary to treat the master
planned capacity or the projected 2020 flowrates
need to be constructed at the same time. Generally, facility expansion is phased in five to ten year
increments over the planning period. These increments are large enough to provide a reasonable
economy of scale and yet small enough to minimize
the size of potentially idle facilities.

Existing Wastewater Treatment Facilities
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Figure 7
Capacity of Existing SRWTP Facilities
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Tr e a t m e n t
As wastewater flows and loads increase due to
growth in the service area, additional treatment facilities will need to be constructed for the
treatment of conventional pollutants. Additionally, more restrictive discharge requirements may
require addition of advanced treatment facilities
in the future. This section addresses additional
facility needs for conventional secondary treatment
and solids treatment/handling facilities to accommodate growth. Addition of advanced treatment
facilities to meet more restrictive discharge requirements is addressed in the following chapter. These
additional facilities for conventional secondary
treatment are required for all future treatment
scenarios presented herein.

LIQUID TREATMENT FACILITIES
Increasing wastewater flows and loads will require
expansion of influent and effluent pumping capacity, primary treatment capacity, secondary treatment
and clarification capacity, and effluent disinfection,
conveyance, and storage facilities.

Preliminary Treatment
The existing preliminary treatment system consists
of the influent junction structure, influent conduit,
barscreens, and five influent pumps. Although
expansion of the influent pumping capacity is required during the planning period (addition of one
new pump and upgrade of the existing five pumps),
the existing influent conduit, barscreens and headworks structure appear adequate to accommodate
projected flows at plant buildout.
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future process and hydraulic needs. This will necessitate the addition of three new primary sedimentation tanks and new grit handling facilities by the
year 2010, depending on realized flow projections.

Primary Treatment

The existing primary treatment system consists of
four aerated grit chambers and twelve primary sedimentation tanks (PST). Each aerated grit chamber
Ultimately, a total of twelve additional tanks will
feeds a battery of three primary sedimentation
be required by plant buildout. Providing for aerated
tanks. The primary tanks are currently operating
grit tanks based on the current arrangement of one
in excess of their long-term master planning design
grit tank for every three primary sedimentation
criteria. In addition, the mechanical components
tanks will ensure sufficient grit removal capacity.
are rapidly approaching the end of their useful life,
The proposed layout of the new primary treatment
and significant rehabilitation of the sludge removal
facilities is to the north of the existing facilities, as
and pumping equipment is required. Therefore,
shown on Figure 8.
to address reliability concerns only, the existing
primary sedimentation tanks and grit handling
facilities should be considered
for improvements by the year
City Interceptor
2005. (Note these improvements for reliability have been
IJS
delayed as the result of the
DCB
outcome of a BCE, as discussed
SC
SC
SC
above.)
When improvements are made
to the primary/grit system to
address reliability concerns,
they should also consider
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Secondary Treatment
The existing high-purity oxygen activated sludge
(HPOAS) process consists of 12 parallel carbonaceous oxidation (CO) tanks and 24 circular secondary clarifiers. High purity oxygen is generated
on-site by two cryogenic oxygen plants, each with a
rated capacity of 150 tons per day (tpd).
Based on a conservative master plan design
volumetric loading rate, no additional CO Tanks
will be required until after the year 2020. There
are plans to convert the original eight CO Tanks
to surface aerators to provide additional capacity
and replace aging equipment.
Timing is driven by maintenance needs and the upgrade
(versus replacement) of the
existing surface aerators with
submerged turbine spargers
(to match the new CO tanks).
Timing is flexible, due to a
number of alternative operating scenarios during construction, and can be scheduled for
completion by 2006 to 2013.
There were several studies
and evaluations that evaluated the timing of the
CO tank conversion. The Hydraulic Capacity
Expansion Timing Project Memorandum (Carollo,
July 2004) determined that the CO tank conversion was needed between 2010 to 2013 based on
hydraulic needs (by association with the secondary
expansion project). Task 600 TM 3, and Task 600
TM 8 (both completed October 2000) identified
the need for the CO tank conversion project by
2006, based on equipment replacement justification.
Additional secondary clarification capacity within
the master planning period is also required. The
addition of one clarifier battery is required by the
year 2010. A battery consists of eight clarifiers. A
second and third battery of eight clarifiers will be
needed by plant buildout. All new clarifiers would
be located adjacent and north of the CO Tanks.
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The layout of future secondary treatment facilities is also shown on Figure 8. In keeping with the
mirror image concept, all of the future secondary
treatment facilities mirror the existing secondary
treatment facilities.

Effluent Conveyance and Storage
The existing emergency storage basins (ESBs) are
multi-purpose facilities. They provide storage for
excess wet weather flows (both raw and primary
effluent), storage for diversion of final effluent, and
storage for influent surge protection. As a condition of the NPDES permit governing SRWTP
operations, final effluent must be diverted during
tidal reversals, low river flows, and to comply with
the State Thermal Plan.
Currently, final effluent stored in the ESBs is
mixed with partially treated wastewater, and must
be returned to the headworks for pumping and
re-treatment. Due to the volume and frequency
of final effluent diversions, the current practice of
re-treatment significantly impacts the optimum
operation and performance of the treatment facilities. In critical dry years, effluent diversion can
occur hundreds of times per year with peak return
flows frequently exceeding 30 to 50 percent of net
influent flows. Therefore, a separate storage basin,
ESB-D, was constructed for storage of final effluent. ESB-D operating capacity is 60 million gallons.
ESB-D also includes a low-head, high volume
pump station dedicated to pumping stored final
effluent directly to the Sacramento River via the
existing outfall.
The current plant effluent pumping system consists
of four effluent pumps and room for installation of
two additional pumps. Three of the existing pumps
are rated at 125 mgd at 44 feet of head, and one
is rated at 140 mgd at 40 feet of head. Two new
pumps will be required by the year 2010, based on
existing wet weather projections. Alternatively,
depending on realized projections, and recognizing the financial advantages in phasing the pump
installation, a fifth pump rated at 140 mgd will be
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required by the year 2009, and a sixth pump will be
required by the year 2012 to meet effluent pumping requirements. The timing of these two pumps,
however, may change pending subsequent decisions
on the future addition of additional secondary
capacity.

Effluent Disinfection
When construction of ESB-D is completed, the
chlorine contact time in the outfall may be reduced
when secondary effluent is diverted into it (ESB-D
had not been completed at the time of the substantial completion of the 2020 SRWTP Master Plan
in October 2000). In addition, any new disinfection facilities should have the flexibility to accommodate ultraviolet and possibly ozone disinfection
should these alternatives be selected in the future.
The addition of new disinfection contact basin(s)
are planned to meet future disinfection needs.
There are two alternative layouts that were considered during the master planning process for effluent disinfection. The first is a two-basin configuration (with north, and south basins). The second is
a single basin configuration (centrally located on
the plant axis). Each of the alternative configurations has advantages and disadvantages when
factors such as project phasing, circular versus rectangular primary clarifier expansion,
and others are taken into consideration. The final decision on the
preferred alternative configuration
should be made during the preliminary design phase.
The point of compliance for disinfection is also proposed to be moved
to immediately following the new
disinfection basin(s). Under the
two basin configuration, the disinfection contact
basin to the south will address concerns related
to available contact time in the existing effluent
conveyance system and improve process control
and reliability for existing flows. In addition, it will
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help with chlorine residual and pH permit requirements. In the event SRCSD converts to the use of
either UV or ozone in the future, then the contact
basins would be used in combination with sodium
hypochlorite to disinfect peak wet weather flows.
If the two-basin configuration is selected, it is
recommended that SRCSD proceed with the
planning, design, and construction of the south
disinfection contact basin. Based on existing wet
weather projections, and consistent with the
planned expansion of the secondary clarifiers, the
disinfection contact basin(s) should be on line no
later than 2010.
The two-basin configuration would require the
most available land, and therefore is the most conservative with respect to future planning considerations. The proposed locations of the two basins
in this configuration are adjacent to the existing
effluent observation structure and north of the
proposed north secondary effluent channel. The
location of the future disinfection contact basin
facilities is shown on Figure 8.

Odor Control/Air Toxics
The SRCSD has an aggressive program for odor
control which consists of steps to prevent the
formation of odorous gases where
possible and containment of odors
followed by collection and treatment of the odorous gases. An
Odor Control Master Plan is being
developed and when complete will
provide specific recommendations
for existing and future odor control. Presently, all odor-producing
treatment process tanks are covered, except the secondary clarifiers. Collected gases that contain odors are treated
through packed tower scrubbers, mist towers, and
carbon adsorption units. As treatment facilities are
expanded, additional odor control equipment to
accommodate the increased treatment capacity will
need to be built.
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In addition to odors, air toxics regulations governing the release of volatile organic compounds
(VOCs) and reactive organic gases (ROGs) must
be met for new and existing facilities. The most
cost-effective method of meeting air toxic regulations is through source control. If source control
is not effective, then containment followed by
off-gas scrubbing may be necessary. Because most
of SRWTP’s unit processes are already covered
and scrubbed, air emission treatment for odors has
already been achieved.
Various treatment alternatives, including the existing facilities for odor control (i.e., packed tower
wet scrubbers, mist towers, etc.) may be applicable
for air toxics control, depending on the specific
compounds to be controlled and the allowable
emissions levels. Because of the unknowns involved in anticipating future permit requirements
and the lack of information available on the use of
treatment alternatives for air toxics control, specific off-gas scrubbing requirements for air toxics
control have not been developed.

Chemical Supply/Storage
Chemicals presently used at SRWTP include ferrous chloride, sodium hydroxide (caustic soda),
sodium bisulfite, chlorine, sulfur dioxide, sodium
hypochlorite, and polymer. Of these chemicals,
chlorine and sulfur dioxide are used in the greatest
quantity.
Significant reductions in chlorine and sulfur dioxide use would result if UV or ozone were implemented for disinfection purposes. Continued use

Secondary
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Diffuser

Effluent
Pumps

Hydraulic
Segment
3

Hydraulic
Segment
4

of chlorine and sulfur dioxide is currently the most
cost effective disinfection process and was assumed
for master planning of future chemical supply and
storage facility needs. Based on this assumption,
the existing chemical supply and storage facilities
appear adequate to accommodate increased wastewater flows for conventional treatment requirements through the year 2020. If advanced treatment is required in the future, additional storage
facilities for ferric chloride, lime, and polymer will
also be necessary. Space for the addition of the new
ferric chloride, lime, and polymer storage tanks has
been provided for in the master planning layout for
advanced treatment facilities.

HYDRAULIC CONVEYANCE
FACILITIES
Overall treatment process and outfall hydraulics
were evaluated by dividing the system into four
major hydraulic segments identified by free discharging weirs or pumping locations. A simplified
schematic which identifies the four major hydraulic segments is shown on Figure 9. The limiting
hydraulic segments of the existing facilities are Segments 2 and 3, which include the primary sedimentation tanks, CO Tanks, secondary clarifiers, and
effluent channel. Several potential configurations
of primary sedimentation tanks and secondary clarifiers were evaluated to ensure sufficient peak hour
wet weather flow capacity. A battery
of three
PSTs
Figure
9
and a battery
of Hydraulic
eight secondary
clarifiers
Major
Segments
for are both
required to meet
reliability requirements
Conventional
Treatmenttoday, and
to help achieve additional hydraulic capacity in the
future. The addition of eight secondary clarifiers
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by 2010 is needed to provide sufficient hydraulic
capacity to meet 2020 projected wet weather flows.
The major process additions identified in hydraulic
Segment 3 (extending from the secondary clarifiers
to the effluent pumps) are the disinfection contact
basins. There are two alternative disinfection configurations, as discussed earlier: 1) the two-basin
layout, and the 2) single-basin layout. The preliminary design concept for the disinfection contact
basins includes a multi-tank operation where all
tanks would be in service during peak wet weather
flows, with tanks out of service during dry weather
flows.
Hydraulic capacities of the influent and effluent
pumping facilities will also be expanded over the
20 year planning period with the addition of one
influent pump by 2007 and two effluent pumps by
2010.
For master planning purposes, the construction of
the land portion of a second outfall may be needed
within the 20-year planning horizon to accommodate effluent discharge requirements. However,
the construction of a second outfall diffuser section
and/or upgrade of the effluent pumps beyond the
planned addition of two more in order to increase
effluent conveyance capacity to accommodate the
peak hour wet weather flow at buildout will not be
required within the planning horizon of the year
2020.

BIOSOLIDS/RESIDUALS
MANAGEMENT FACILITIES
Biosolids/residuals management facilities include
sludge thickening, digestion, stabilization, reuse
and disposal facilities.

Sludge Thickening/Digestion
Although primary and secondary treatment facilities will be expanded over the 20-year planning
horizon, sludge thickening and digestion facilities
have adequate capacity through 2020. However,
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these facilities will need additional capacity to
handle buildout conditions. These facilities include
dissolved air floatation thickeners (DAFTs), gravity
belt thickeners (GBTs) and anaerobic digestion.
Sludge thickening reduces the required size of
sludge digestion facilities needed. Sludge digestion reduces the concentration of organic matter
and pathogens, and “stabilizes” the sludge prior to
discharge to the solids storage basins (SSBs).
To handle projected solids quantity through
buildout, six additional GBTs and eight additional
digesters will be required. These estimates are
based on the assumption that the existing DAFTs
will continue to operate at their present level of
performance. To accommodate future GBTs and
the associated support facilities, the GBT building
will need to be expanded. The master planning
layout for future sludge thickening and digester
facilities is shown on Figure 10.

Biosolids Treatment/Disposal
Since 1982, the SRWTP has relied primarily on
the use of SSBs and dedicated land disposal (DLD)
facilities for all biosolids treatment and disposal.
These facilities have been extremely efficient and
cost effective. However, in response to regulatory compliance requirements, SRCSD staff has
pursued an alternative biosolids management
approach. This approach has placed relatively more
emphasis on such factors as reducing all types of
risks (cost and non-cost risks), and maintaining
flexibility to modify the biosolids program in the
future.
In March of 1999, SRCSD Board of Directors approved an implementation approach towards future
biosolids management at SRWTP. The best overall
approach provides for beneficial use of a portion
of SRWTP biosolids, delivers reliability through
an onsite disposal element, and is both economically favorable and stable. The proposed biosolids
management program consists of the following
three elements:
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Biosolids Management Program Elements
Element 1

Biosolids Recycling Facility (BRF): SRCSD
used a Request for Proposal process to select a
contractor to design, build, own, and operate
a Biosolids Recycling Facility to process a fixed
daily amount of biosolids per day for a 15 year
period. The facility size was determined during the procurement process. The contractor is
given digested biosolids as a raw material and
will be paid per-ton of biosolids processed and
successfully marketed. The Lined DLDs and
dewatering facilities would provide back-up to
the recycling facility. The BRF would be located
south of the closed onsite landfill and east of
DLD 1.

Lined DLD Units: Lined DLDs will be designed
for construction as the primary method of
biosolids disposal. Any DLDs that are not lined
will be closed in accordance with applicable
regulations.
Element 2
Purchase Existing Dewatering Facilities: The
dewatering facility built by a contractor to assist
with the renovation of the SSBs was purchased
by the SRCSD in 2000. Since SRCSD owns
this facility, the number of Lined DLDs can
be reduced since SRCSD has the option of
dewatering biosolids prior to application to the
Lined DLDs.

Southeast
Interceptor

Figure 10
2020 SRWTP Master
Plan Layout of Solids
Handling/Treatment
Facilities

Central Interceptor
Bradshaw Interceptor

IJS

-

Dissolved Air Flotation Thickeners
Digesters
Gravity Belt Thickeners
Grit Handling Building
Influent Diversion Structure
Influent Effluent Building
Influent Effluent Pumps
Influent Junction Structure
MSG Compressor Building
Mixed Sludge Building
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Master Planned

MASTER PLAN

Alternatives

f o r Te r t i a r y /

2020

Advanced
Tr e a t m e n t
The 2020 SRWTP Master Plan identifies future
facilities required to accommodate service area
growth and to maintain the existing level of secondary treatment. This is the base, or minimum
level of treatment required to meet existing regulatory requirements.
At the same time, regulatory requirements are
becoming more restrictive as discharge standards
move away from technology based requirements
towards water quality based effluent limits. The
emphasis is also shifting from conventional pollutants (organic materials and suspended solids)
to toxic pollutants such as heavy metals and trace
organics. There are several regulatory policies
which will impact the regulation of toxic pollutants
discharged by the SRWTP. The most significant
of these policies are the California Toxics Rule
(CTR), the California State Implementation Plan
(SIP), the Basin Plan, and State and federal antidegradation policies.
This chapter summarizes the alternatives for
tertiary and advanced wastewater treatment at
the SRWTP. While the primary focus is on priority
pollutant metals and trace organics, total organic
carbon (TOC) and total dissolved solids (TDS) are
also addressed. TDS and TOC are pollutants of
concern raised by water purveyors downstream of
the SRWTP discharge. In addition, nutrients (total
nitrogen and total phosphorus) and ammonia
reduction are also addressed.
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KEY CONSIDERATIONS
There are several key issues considered in the
development of advanced treatment alternatives
which are summarized below. These include source
control, water recycling, cross media impacts and
the concept of “no-net-increase” or loading. In addition to these, issues raised as part of the stakeholder participation process are also considered.

POLLUTANTS OF CONCERN
Pollutants which may pose potential compliance
problems in the future were identified by evaluating monitoring data and proposed discharge
requirements. A list of pollutants of concern is presented in Table 2. TOC and TDS are listed because
of downstream water user concerns.
Current in-plant pollutant reductions were evaluated to establish the additional treatment required
to meet anticipated discharge requirements and
select appropriate treatment technologies. Existing
in-plant reductions were evaluated using recent
data. Table 3 summarizes the existing reductions
for metals and inorganics.

Tertiary/Advanced Treatment Considerations

TERTIARY/ADVANCED
TREATMENT ALTERNATIVES
The Master Plan evaluated various advanced treatment alternatives. Conceptual unit processes for
tertiary/advanced treatment were identified for the
reduction of pollutants of concern at the SRWTP
and are considered optional projects at this time.
Based on the ability of these treatment processes
to remove the pollutants of concern, many were
eliminated from further consideration. The conceptual unit processes were screened based on
proven technical feasibility, economic and noneconomic criteria, and viable processes selected.
The viable tertiary/advanced treatment processes
include chemical addition, filtration, biological nutrient removal (BNR), and reverse osmosis (RO).
RO is not economical, but is included for completion purposes.

Chemical Addition
Chemical precipitation in wastewater treatment
involves the addition of chemicals to alter the
physical state of dissolved and suspended solids and
facilitate their removal by sedimentation. Chemical addition can occur at different points in the

Item

Considerations

Source Control

Pollutants prevented from entering the collection system will not have to be removed at SRWTP.
Typically, it is more cost-effective to treat a small, highly-concentrated wastestream, than it is to
treat a larger, diluted wastestream.

Reuse vs. Discharge

Future river discharge requirements may necessitate going to a higher level of treatment. Reuse
may be a more cost-effective alternative.

Cross Media Impacts

Cross media impact refers to the inter-related impacts caused by removal of a pollutant from one
medium to one or more of the others. Some toxic pollutants are of concern because of their
persistent and bioaccumulative properties.

“No-Net-Increase”

“No-net-increase” of pollutants to the Sacramento River in the future may require implementation
of additional levels of source control, advanced treatment, water recycling and watershed offsets.

Stakeholders
Concerns

Stakeholders expressed concerns over a number of pollutants, including total organic carbon
(TOC) and total dissolved solids (TDS). Many of these pollutants are not currently regulated by
water quality standards.
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Table 2 - Pollutants of Concern

Filtration

Constituent/Parameter Why of Concern
Primary



Temperature





Mercury, Lindane





Diazinon, Chlorpyrifos





Secondary








TDS, TOC



Chloroform
Dichloromethane
Tetrachloroethylene
Bis-2-ethylhexl
phthalate
Dichlorobromomethane



Permitted parameter
that poses
a potential compliance
problem now.
Permitted constituents
that are 303(d) listed
requiring development
of TMDL.
Permitted constituents
that are 303(d) listed
requiring development
of TMDL.
Stakeholder concern to
be evaluated.
Constituents in the
permit that pose a
potential compliance
problem in the future.

Table 3 - Existing Pollutant Reductions
Pollutant

Existing Reductions (%)

Copper

88±

Lead

92±

Mercury

96±

Silver

88±

Zinc

71±

Cyanide

89±

Note: Based on data from 1993 to 2003.
treatment processes depending on what type of
chemical is added. The two locations considered
are 1) in the existing primary tanks, (i.e., chemically-enhanced primary treatment (CEPT); and
2) after secondary treatment, as a final polishing
step. A variety of different chemicals can be added
to facilitate removal of pollutants. These include
alum, iron salts, (e.g., ferric chloride), lime, and
sulfides. Because chemical addition increases TDS
in plant effluent, this process is not recommended
as a long-term solution.
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Tertiary filtration is a well-established operation
for achieving supplemental removals of suspended
solids from wastewater effluents. The removal
of priority pollutants is achieved in filtration by
the deposition of solids containing the pollutants
onto the filter media. Several different options for
filtration exist, but only three were considered for
SRWTP - dual media, disk, and membrane filtration. Tertiary filtration is also required for water
recycling.

Nutrient Removal
Biological nutrient removal involves the reduction of total nitrogen and total phosphorus in the
effluent through the use of specialized biological
processes. The recommended master planning process for ammonia reduction is nitrifying trickling
filters, following the existing High Purity Oxygen
Activated Sludge (HPOAS) process. Denitrification reactors would follow the nitrifying trickling
filters, if required.

Reverse Osmosis
Reverse osmosis is a membrane separation process that relies on applied pressure to force water through a semi-permeable membrane while
restraining the passage of particulate and high
molecular weight constituents. High pressure and
therefore high energy cost is required for reverse
osmosis to overcome the osmotic pressure caused
by dissolved solids in the water. Passage of water through the membrane results in a relatively
ion-free effluent stream and a concentrated brine
stream that must be treated. The effectiveness of
reverse osmosis for removing inorganic contaminants, including heavy metals, in drinking water
and municipal wastewater is well documented, but
has never been implemented on a large scale.

WATER RECYCLING PROJECTS
The Sacramento region is experiencing rapid
growth, placing an increasing demand on existing
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water supplies. Recycled effluent from the SRWTP
represents one way of increasing the water supply.
Recycled water can be used for many types of applications, including agriculture, landscape irrigation,
groundwater recharge, industrial uses, on-site uses,
and wetlands enhancement/management. Recycled
water sources include both SRWTP and upstream
satellite plants.

indirect potable reuse, wetlands enhancement,
and groundwater recharge. Export to other counties and indirect potable reuse were eliminated
from further evaluation for being too speculative
or legally uncertain. The remaining options were
evaluated by determining average annual recycling
potential and developing total project and O&M
costs.

Level of Treatment for Water Recycling

RECOMMENDED ADVANCED
TREATMENT TRAIN IF REQUIRED

The regulations governing wastewater recycling,
contained in the California Code of Regulations,
Title 22, define four types of recycled water: disinfected tertiary, disinfected secondary - 2.2 MPN,
disinfected secondary - 23 MPN, and undisinfected
secondary. The treatment type designations are
determined by the required treatment process,
turbidity, and coliform bacteria levels. The secondary effluent from the SRWTP meets disinfected
secondary - 23
MPN. This level
of treatment is not
viable for significant
quantities of recycled water use in
the study area.
SRWTP has finished
the construction of
a water recycling plant that will treat secondary effluent to meet Title 22 unrestricted requirements,
or disinfected tertiary. The facility construction was
completed in early summer 2001 and started operating and delivering water in April 2003. The first
phase of this project will provide recycled water to
customers in the immediate vicinity of the SRWTP.
The recycled water will also be used for in-plant
process needs and irrigation. Initial water recycling
plant peak day capacity is 5 mgd with future expansion space for 10 mgd.

Viable Types of Recycled Water Use
An array of recycled water uses were identified including landscape irrigation, agricultural irrigation,
industrial/process reuse, export to other counties,
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The viable alternatives discussed above can be
combined to develop a recommended overall treatment train for phased implementation, if needed,
to meet future discharge requirements. The recommended overall future treatment train would likely
include some use of chemical addition. However,
chemical addition alone may not be sufficient to
meet regulatory requirements. In that case, the
next logical step is the addition of filtration. Filtration would also be required if SRWTP replaces
its existing disinfection system with ultraviolet
disinfection. For metals removal and to meet Title
22 requirements, dual media filters (anthracite and
sand) or microfiltration would be appropriate. Both
chemical addition and filtration are recommended
pretreatment steps for reverse osmosis. Chemical
addition would not be required as pretreatment if
micro filtration is selected. Reverse osmosis is the
final treatment process, and is a well-documented
process, albeit costly and energy intensive, for
removal of low concentration pollutants.
The treatment processes selected for the overall
treatment train are intended to be implemented
sequentially, beginning with the most cost-effective
process. The viable treatment alternatives were selected to illustrate this, with consideration of their
compatibility. Subsequent processes compliment
preceding ones. A graphic showing the master
planning sequence of implementation of additional
levels of wastewater treatment and/or programmatic pollutant reduction measures is presented on
Figure 11. Figure 11 presents the general costbenefit relationship for the pollutants of concern.
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While the estimated effluent concentrations may
vary depending on the pollutant, the relative pollutant reductions achieved for the increase in total
annual costs remains the same.
As shown on Figure 11, beginning with the existing
level of treatment (base case) the most cost-effective next step in achieving further reductions in
effluent concentrations of pollutants of concern is
the implementation of additional source control.
Additional source control by itself, however, may
not be sufficient to meet recently-adopted effluent limitations for some pollutants. Therefore, the
2020 SRWTP Master Plan includes some water
recycling, and pursuit of the feasibility of watershed
offsets.
Figure 11
Effluent Pollutant Reduction vs. Cost
Relationship for Advanced Treatment

Existing Conditions
Source Control
Effluent
Pollutant
Concentrations

CEPT
Filtration

Watershed
Offsets
200

A recommended layout for tertiary/advanced treatment facilities (at buildout) is shown on Figure 12.

Range of Permit
Requirements
“No Net
Increase”
Range
Reverse
Osmosis

Water
Recycling
250

Figure 11 also shows that to achieve “no-net-increase,” the level of additional pollutant reductions
necessary would result in approximately a 50 percent increase in total annual costs. As shown, tertiary filtration and a major water recycling program
would be the most cost-effective approach to meeting the goal of “no-net-increase.” The viability of
a major recycling program is complicated because
marketing for recycled water is out of SRCSD’s
control because SRCSD is not the water provider.
Watershed offsets have the potential to meet this
goal for less cost, if confirmed to be technically and
institutionally feasible.

300
350
400
Total Annual Cost ($ million/yr)*

450

*June 2004 (ENR 7627) cost based on year 2020 projected flows.

Figure 11
Effluent Pollutant Reduction vs. Cost
Relationship for Advanced Treatment
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Figure 12
2020 SRWTP Master Plan
Layout of Tertiary/Advanced
Treatment Facilities
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Figur e 12
2020 Master Plan Layout of
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Non-Structural

MASTER PLAN

Master Plan

Alternatives

2020

A major component of the 2020 SRWTP Master
Plan is the evaluation of non-structural programs.
These programs differ from the conventional
“end-of-pipe” options in several ways. They focus
on either reducing specific pollutants before they
reach the SRWTP or, reducing pollutants in other
sources in the watershed that will improve the
receiving waters. Non-structural programs were
developed for source control, watershed offsets and
water conservation.

SOURCE CONTROL PROGRAM

Figure 13
Relative Mercury and
TDS Loadings to SRWTP
from Different Sources
Existing TDS Contributions
to Influent
Other <1%

The need to reduce influent constituent loadings to SRWTP arises from stringent discharge
requirements specified in the National Pollutant
Discharge Elimination System (NPDES) discharge
permit adopted August 4, 2000 and growing concerns over non-traditional constituents of concern.
SRCSD has an effective industrial waste minimiExisting Mercury
zation program that regulates and monitors the
Contributions to Influent
discharge of pollutants to the sewer system. The
2020 SRWTP Master Plan source control program
Other 2%
Industrial 3%
focused on specific constituents of concern.
Residential
These included mercury, diazinon, total dissolved solids (TDS), and temperature.
33%
62%

Industrial

21%
Commercial

14%

65%

Commercial

The relative influent mercury and TDS loadings
to the SRWTP from various sources are shown on
Figure 13.
As can be seen on Figure 13, residential sources
contribute the largest percentage of TDS, while
commercial sources are the largest contributors
of mercury. It should be noted that the SRWTP

Residential
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contributes only 0.3 percent of the total mercury
load to the Delta.

Sacramento River the largest river in California by
volume of discharge.

Source control findings and conclusions are presented in Table 4.

Watershed offsets were evaluated for the reduction
of mercury, nutrients (nitrogen and phosphorous),
total organic carbon (TOC), diazinon and TDS.

Table 4 - Source Control Findings and Conclusions
Constituent/
Parameter of Concern

Environmental/
Economic Impact

Findings and
Conclusions

Mercury

Human Health and
Wildlife Toxicity
(bioaccumlates through
food chain)

If all source control measures for mercury are implemented,
mercury discharged to the Sacramento River is estimated to
decrease from current (year 2000) loadings by less than 0.5
pounds per year.

Diazinon

Toxic to Aquatic Life

SRWTP can support diazinon control in the watershed
by partnering with or providing monetary and/or research
resources to existing organizations. Education and outreach
programs may also be effective in controlling residential
and commercial diazinon uses. The Sacramento River
Watershed Program (SRWP) has a pesticide focus group
that is working on reducing pesticides in the Sacramento
River through a watershed approach.

TDS

Drinking Water Supply,
Public Health, Water
Treatment/Distribution
Costs

By implementing source control measures at specific
industries, TDS loadings to the Sacramento River are
estimated to decrease from current (year 2000) loadings by
up to 11 percent.

Temperature

Fish Migration

Temperature reductions due to industrial source control
are insignificant and would not outweigh their costs.
Residential and commercial temperature source control
would require legislation for implementation and
compliance cannot be guaranteed.

Chloroform
Dichloromethane
Tetrachloroethylene
Bis-2-ethylhexl phthalate
Dichlorobromomethane

--

Further studies required.

WATERSHED OFFSET PROGRAM
The Sacramento River watershed encompasses
nearly 27,000 square miles, stretching from the
California-Oregon border to the San Francisco Bay
(see Figure 14). The Sacramento River is 327 miles
in length, with an average stream flow of 22,955
cubic feet per second (cfs). The mean annual runoff averages 16,960,000 acre-ft per year making the
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Based on this preliminary evaluation, watershed
offsets may be a potential cost-effective solution for
permit compliance for specific pollutants. However,
watershed offset feasibility needs further investigation.
Potential offset projects were developed and organized into major categories: land management,
mine drainage, river restoration, urban stormwater,
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Figure 14
Sacramento River Watershed
Sacramento River
Watershed

and water augmentation (water rights). Three
measures were further evaluated and are summarized in Table 5. These projects include river
restoration, agriculture/urban nonpoint source reduction, and mine drainage control. Based on the
preliminary estimates of costs and load reductions
achieved, such measures may help to meet permit
compliance more cost-effectively than through the
implementation of advanced wastewater treatment
systems or water recycling. Although offsets may be
feasible, there are still significant legal and administrative obstacles to overcome. The 2020 SRWTP
Master Plan recommendation is to proceed with a
phased implementation program, beginning with
conducting a Feasibility Study in developing an
offset program for the SRWTP.
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Table 5 - Summary of Watershed Offset Measures Evaluated
Typical Best Management
Practices

Categories
River Restoration







Agriculture/Urban
Nonpoint Source
Reduction

Mining Drainage
Control

Erosion Control
- Bank Stabilization/Terracing
- Buffer/Revegetation
Stream Bed Restoration
- Channel Stabilization
Wetland Restoration/Construction

Urban/Stormwater Controls
 Agriculture Practices
- Animal Management Practices
- Irrigation/Nutrient/Pesticide
		 Management
 Water Rights Acquisition
 Construction Management
- Sedimentation/Detention Ponds
 Silviculture (Forest Practices)






Site Remediation
On-site Containment
Site Restoration

Pollutants Typically
Controlled Through BMPs
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Sediments
Metals
TOC
Phosphorus

Pesticides
Flow Diversion Reductions
Sediment
TOC
Cryptosporidium/Giardia
Nitrogen
Phosphorus
Metals
Metals
Acid Mine Drainage
TOC
Sediment
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(USBR) and are required to implement best management practices (BMPs) for urban water conservation. In addition, a region-wide water planning
effort, the Water Forum, concluded and established
water conservation objectives for all water agencies. The 2020 SRWTP Master Plan has utilized
the work done under the Water Forum process in
developing a water conservation program.
The Water Forum identified 16 water conservation
BMPs. Of those 16 BMPs, 11 address indoor water
conservation, which, in turn, can reduce wastewater generation (i.e. indoor plumbing retrofits,
residential metering, water efficient appliances,
etc.). Based on the Water Forum agreement, local
water agencies will implement the water conservation measures over the period of years to achieve a
water use reduction.
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Master Plan

MASTER PLAN

Scenarios

and Cost/

2020

Benefit Analysis

The development of master plan scenarios is a
critical aspect of the 2020 SRWTP Master Planning process. These planning scenarios provide
the basis for a comprehensive evaluation of future
treatment options, a cost/benefit analysis, and
ultimate project recommendations.
The need for and timing of future wastewater
facilities are driven by the following:

 Need for additional capacity to accommodate
planned growth.

 Need for improved treatment to meet existing
and anticipated regulatory requirements.

 Need for rehabilitation to extend the useful life
of existing facilities and to maximize cost effectiveness.
The master plan scenarios were developed primarily with the objective of accommodating existing
and anticipated regulatory requirements. Within
each scenario, planned facilities would be added to
accommodate growth. The master plan scenarios
were developed with the concept of incrementally
increasing the level of treatment beginning with
existing secondary treatment processes through
advanced treatment

THEMATIC ALTERNATIVES
A number of thematic alternatives were identified
early in the master planning process that were later
combined to form the planning scenarios. These
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thematic alternatives consisted of structural and
nonstructural alternatives. Structural alternatives
included continuation of the existing secondary
treatment, followed by chemically enhanced primary treatment, water reuse, and advanced wastewater treatment facilities, as needed. Nonstructural
alternatives included water conservation, source
control, and watershed offsets.

Thematic Alternatives
Structural Options
Base Case
Chemically-Enhanced Primary Treatment
Water Reuse
Advanced Treatment

Nonstructural Options

MASTER PLAN SCENARIOS
Thematic alternatives were combined to develop
seven (7) master plan scenarios. The master plan
scenarios were developed with the concept of
providing perspective for the ultimate development of a recommended master plan scenario
which would be made up of recommended projects. Scenarios were also developed by considering
increasing levels of treatment, water reuse, water
conservation, source control, or watershed offsets
as “building blocks”. The master plan scenarios and
the thematic alternatives that compose them are
summarized on Figure 15.

Base Case (Scenario 1)
The base case is continued existing secondary
treatment and discharge to the Sacramento River.
Expansions to accommodate growth would occur
as needed.

Water Conservation
Source Control
Watershed Offsets

Figure 15
Master Planning
Scenario
Components
SRWTP

Planning
Scenario

Description

1

Base Case

2

Conservation/
Source Control

3

CEPT

4

Filtration

5

Reuse

6

Reverse
Osmosis

7

Watershed
Offsets
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Existing
Water
Source
100%
Secondary Conservation Control CEPT Filtration

50%
Agriculture
+
Irrigation 100% Watershed
Offsets
Reuse
RO
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Water Conservation/Source Control
(Scenario 2)
The water conservation element would include
use of water efficient appliances, pressure reducer
retrofits, public education, and other measures.
Similarly, the source control program involves the
expansion of SRCSD’s existing program, improvements for several commercial categories and implementation of a public outreach residential program.
It is important to note that water conservation and
source control are included in all the remaining
planning scenarios.

Chemically Enhanced Primary
Treatment (Scenario 3)
In anticipation of the need to meet future requirements for the reduction of heavy metals and trace
organics, chemical addition to the existing primary
treatment system is envisioned as Scenario 3. This
level of treatment would involve a combination of
chemical conditioners and polymer to the existing
primary tanks to improve removals of heavy metals
and trace contaminants.

Filtration (Scenario 4)
This scenario involves, in addition to water
conservation and source control, the implementation of multimedia filtration for 100 percent of the
effluent. Filtration would be sized to meet Title 22
performance requirements and consist of conventional anthracite and sand filtration

flow basis. This alternative would involve filtration
of 100 percent of the effluent flow to accommodate
peak demands during the reuse irrigation season.
The portion reused would also be disinfected to
meet Title 22 requirements. This scenario would
include the discharge of filtered effluent to the
Sacramento River during times when agricultural
and/or landscape irrigation was not in use.

Advanced Treatment - Reverse
Osmosis (Scenario 6)
This scenario involves the full implementation of
advanced treatment through and including reverse
osmosis. This scenario was developed as the extreme case of investment in structural alternative
improvements. Prefiltration prior to reverse osmosis would be conventional multi-media anthracite
and sand, followed by either cartridge filtration or
microfiltration and finally reverse osmosis..

Watershed Offsets (Scenario 7)
This scenario would involve the implementation
of non-structural alternatives. The non-structural
watershed alternatives that were evaluated include
river restoration, agricultural/urban nonpoint
source reduction, and mining drainage control.
Several major pollutants of concern that may be
reduced with these non-structural alternatives
include mercury and total organic carbon.

Water Reuse (Scenario 5)
This scenario would involve the implementation
of a significant water reuse program building on
the existing 5 mgd landscape irrigation project.
This scenario would involve implementing reuse to
accommodate 50 percent of the identified agricultural market and 50 percent of the identified urban
irrigation market. This would consist of a total of
approximately 43 mgd on an average day annual
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COST/BENEFIT ANALYSIS
Capital and operation and maintenance costs were
estimated and a total annualized cost was developed for each of the seven planning scenarios.
These estimated total annual costs are shown on
Figure 16.

Figure 16
Total
Annual Cost
Comparison for
Scenarios

500
450
400

Cost* ($ Million/Yr)

350
300
250
200
150
100
50

SRWTP
0
Base
Case

Conservation
Source Control

CEPT

Filtration

Reuse**

Reverse
Osmosis

Watershed
Offsets***

* Costs in June 2004 dollars (ENR = 7627)
** Includes 100% filtration and seasonal reuse of 43 mgd. Does not include distribution system.
*** Achieving reduction to achieve regulatory relief is uncertain.

Figure 16
Total Annual Cost for
Comparison for Scenarios
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C H A P T E R

8

Recommended

MASTER PLAN

Master

P l a n n e d Fa c i l i t i e s ,

2020

Layout, Costs
and Implementation
Schedule
This chapter presents the list of recommended
projects and also presents the recommended
master plan facilities layout, project costs, and
an implementation schedule. This recommended
layout is based on evaluations of conventional and
advanced treatment requirements, the analysis
of master plan scenarios from the previous section and numerous meetings and workshops with
SRCSD staff.

MASTER PLANNED FACILITIES
The recommended 2020 SRWTP Master Plan
site layout of existing and master plan facilities
is shown on Figure 17. The master plan layout
for conventional secondary treatment facilities is
shown on Figure 18. The recommended master
plan layout is color-coded to show the general
time frame in which master plan facilities will
be required based on the wastewater flow and
load projections. The actual schedule for design
and construction of master plan facilities will be
determined by the actual increase in plant influent
wastewater flows and loads, and may be different
than the general time frame shown on Figures 17
and 18.
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Figure 17
Recommended
2020 SRWTP MASTER PLAN COSTS
Master Plan Site The 2020 SRWTP Master Plan has developed
Layout the costs of future facilities required to accommodate growth and to maintain the existing level of
treatment. In addition, costs to implement source
control and watershed offset programs have been
developed to address future regulatory requirements. These are the costs for the base, or minimum level of treatment required to meet existing
conventional secondary treatment requirements.

sr508m8-7084.ai

In addition, advanced treatment scenarios have
been developed because of the unknowns involved
in anticipating the success of improved source
control and other non-structural program control
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Wat er Tank s

measures for toxics, and unknowns associated with
future regulatory requirements. The 2020 SRWTP
Master Plan has identified space requirements for
advanced treatment facilities (optional facilities)
and associated costs should they be required in the
future.

Capital Costs
The capital (or project) cost estimates are based
on preliminary layouts and suggested unit process
Figure 17
sizes. Construction Recommended
costs have been2020
estimated from
information from
estimating
guides,
equipment
Master
Plan Site
Layout
manufacturers, previous SRWTP construction
projects, and construction costs of similar facilities
designed by Carollo Engineers.
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Existing Facilities
Required by 2005
Required by 2010
Required by 2020
Buildout
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Control Laboratory
Carbonaceous Oxidation Tanks
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Figure 18
2020 SRWTP Master
Plan Site Layout for
Conventional Facilities

Recommended Master Planned Facilities, Layout,
Figure 18
2020
Master Plan Site Schedule
Layout
Costs and
Implementation
• 39
for Conventional Facilities

While the estimated construction costs represent
the average bidding conditions for many projects, variation in bidding climate at the time the
facilities are constructed could affect actual costs.
Also, the size of the facilities may be refined during
preliminary and final design based on the most
current operational information. For these reasons,
it is possible that the actual construction costs
may be lower or higher than estimated. Although
costs have been adjusted to cover special conditions known at this time, planning estimates are
not as accurate as estimates prepared in conjunction with final design. The overall expected level

of accuracy of the cost estimates prepared for this
2020 SRWTP Master Plan is +30 percent to -20
percent. This is consistent with the guidelines
established by the American Association of Cost
Engineers (AACE) for planning studies.
Table 6 presents estimated costs for the recommended 2020 SRWTP Master Plan projects based
on June 2004 dollars (ENRCCI 7627). These
recommended projects provide increased capacity
to meet future growth projections, satisfy regulatory requirements, replace/upgrade aging equipment and facilities, improve health and safety

Table 6 - Recommended 2020 SRWTP Master Plan Projects
Project Description
Influent Pump

Project Cost ($)
$2,000,000

Effluent Pump - 1

2,000,000

Effluent Pump - 2

2,000,000

Grit/Primary Sedimentation Tanks/Tunnel Expansion

20,000,000

C.O. Tank Conversion

37,000,000

Secondary Clarifier Expansion - North

39,000,000

Line 3 DLD Facilities

76,000,000

Close 2 DLD Facilities

1,000,000

Water Recycling Facility (5 mgd)

21,000,000

Utility Improvements Project

12,000,000

Biosolids Recycling Facility

2,000,000

Egr/Ops/Lab Building Expansion

34,000,000

Disinfection Contact Basin-South

43,000,000

Disinfection Contact Basin-North

33,000,000

Bar Screen Replacement

7,000,000

Process Control Computer Systems-Phase II

15,000,000

Wastewater Program Management

8,000,000

Source Control-Phase I

3,000,000

Source Control-Phase II

6,000,000

Source Control-Phase III

5,000,000

Watershed Improvements

13,000,000

I/E Substation

5,000,000

New Effluent Conduit/EOS (Tied to Secondary Clarifier Expansion)

4,000,000

Miscellaneous Upgrade/Improvement Projects

19,000,000

Annual Allowance for Small Projects ($2,000,000/year)

40,000,000

Total Project Cost

$449,000,000

Note: Based on ENR 7627.
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conditions, and improve system reliability. These
projects vary from major structural expansions (for
example, a new battery of secondary clarifiers) to
non-structural projects such as a Watershed Offset
Feasibility Study. Costs range from $1,000,000 to
$76,000,000. In addition, costs are included for
miscellaneous upgrade/improvement projects and
an annual allowance for small, unplanned projects
($2,000,000 per year).
Capital (or project) costs for the 2020 SRWTP
Master Plan improvements are based on a June
2004 Engineering News Record (ENR) Construction Cost Index of 7627. This date is used as the
base level to which construction costs are adjusted.
Therefore, all costs presented will reflect June
2004 cost levels. Actual costs may be higher than
presented, depending on when the facilities are
finally constructed. For the financial analysis, the
estimated costs are escalated to the projected time
of construction. The annual inflation rates for the
Sacramento area have varied from less than two
percent to over 12 percent per year. Variable inflation rates, inflated to the mid-point of construction, were used to adjust capital cost estimates.
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IMPLEMENTATION SCHEDULE
An implementation schedule for the recommended
projects is presented on Figure 19 and shows the
required timing for design and construction for the
recommended master plan facilities. As discussed
earlier, the timing of planned facility expansions
are based on the projected wastewater flows and
loads and the Master Plan design/standby criteria. Generally, facility expansion is phased in five
to ten year increments over the planning period.
These increments are large enough to provide a
reasonable economy of scale and yet small enough
to minimize the size of potentially idle facilities.
Therefore, if the growth rate is slower than projected, the construction of the next increment of treatment capacity can be delayed until it is needed.

Recommended Master Planned Facilities, Layout,
Costs and Implementation Schedule • 41

Figure 19
Implementation
Schedule for
Recommended
Projects
YEAR
PROJECT/PROGRAM
Influent/Effluent Pumping
• Influent Pump
• Effluent Pump - 1
• Effluent Pump - 2
Preliminary/Primary Treatment
• Bar Screen Replacement
• PSTs/Grit Tanks/Tunnel
• Grit Handling Building/Improvements
Secondary Treatment
• CO Tank Conversion
• Secondary Clarifiers
Biosolids Disposal/Reuse
• Line DLDs
• Close DLDs
• Biosolids Recycling Facility
• Utility Improvements Project
Disinfection
• Disinfection Contact Basin - South(1)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2020
Add 1 @ 140 mgd
Add 1 @ 140 mgd
Add 1 @ 140 mgd

Replace Bar Screens

• Watershed Offsets - Demo. Project
• Wastewater Program Management

Construction Period

Studies/Programs

Add New Building/Improvements
Convert to Surface Aerators
Add 8 New Clarifiers

Line 3 DLDs
Close 2 DLDs
Procurement Process

Design/Build

For BRF Utilities

Add New Basin
Add New Basin

• Engr./Lab/Ops. Bldg. Expansion
• I/E Substation
Computer System

• Source Control Program
• Watershed Offsets - Study

Design Period

Add 3 New PSTs/1 Grit Tank

• Disinfection Contact Basin - North
• New Effluent Conduit
Water Recycling
• Water Recycling Facility (5 mgd)
Support Facilities

• Process Control Computer System
Other Programs

LEGEND

Phase II

Phase I

Phase II

Phase III

Feasibility Study
Demo. Project

(1) Implementation may vary from 2005 to 2010 depending on project drivers.
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Figure 19
Implementation Schedule for
Recommended Master Planned Facilities, Layout,
Recommended Projects
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Glossary of Abbreviations
ac-ft/yr

acre-feet per year

ADMM (F or L) average day maximum month (flow or 		

PFRP

Process to Further Reduce Pathogens

PHWWF2

peak hour wet weather flow for the 2-year 		
return event

load)
PHWWF100

peak hour wet weather flow for the 100-		

ADW (F or L)

average dry weather (flow or load)

BACT

best available control technology

BMP

best management practices

POTW

publicly owned treatment works

BOD5

five-day biochemical oxygen demand

PSRP

Process for Significantly Reducing 		

BRF

Biosolids Recycling Facility

CO Tank

carbonaceous oxidation tank

PST

primary sedimentation tank

CTR

California Toxics Rule

RAS

return activated sludge

CWA

Clean Water Act

RO

reverse osmosis

DAFT

dissolved air flotation thickener

RWQCB

Regional Water Quality Control Board

DCB

disinfection contact basin

SACOG

Sacramento Area Council of Govern-		

DHS

California Department of Health Services

DLD

dedicated land disposal

SC

secondary clarifiers

EBEP

Enclosed Bays and Estuaries Plan

SDW (F or L)

seasonal dry weather (flow or load)

ENRCCI

ENR Construction Cost Index

SIP

State Implementation Plan

EPA

Environmental Protection Agency

SMAQMD

Sacramento Metropolitan Air Quality 		

ESB

emergency storage basin

ESD

equivalent single family dwelling

GBT

gravity belt thickener

gpad

gallons per acre per day

HPOAS

high-purity oxygen activated sludge

HRT

hydraulic retention time

ISWP

Inland Surface Waters Plan

kW

kilowatts

lbs BOD5/day

pounds of 5-day BOD per day

L-DLD

lined dedicated land disposal

LOX

liquid oxygen storage

MACT

maximum available control technology

MCL

maximum contaminant level

MLSS

mixed liquor suspended solids

MLVSS

mixed liquor volatile suspended solids

MODS

Monthly Operating Data Summary

MPN

most probable number

NTR

National Toxics Rule

NAAQS

National Ambient Air Quality Standards

NPDES

National Pollutant Discharge Elimination 		

year return event

Pathogens

ments

Management District
SMUD

Sacramento Municipal Utility District

SSB

Solids Storage Basin

SWRCB

State Water Resources Control Board

SRWP

Sacramento River Watershed Program

TDS

total dissolved solids

THM

trihalomethane

TKN

total kjeldahl nitrogen

TM

technical memorandum

TMDL

total maximum daily load

TOC

total organic carbon

TRE

toxicity reduction evaluation

TS

total solids

TSS

total suspended solids

TWAS

thickened waste activated sludge

USBR

United States Bureau of Reclamation

UV

ultraviolet radiation

USB

Urban Services Boundary

VLR

volumetric loading rate

VOC

volatile organic compound

System

VS

volatile solids

Nitrifying Trickling Filter

WAS

waste activated sludge

NTU

Nephelometric Turbidity Unit

WLA

waste load allocation

O&M

operation and maintenance

WRF

Water Recycling Facility

OSHA

Occupational Safety and Health 		

WSE

water surface elevation

NTF

Administration
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