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Description/Analysis
Issue Detail: Staff recommends Council approve an agreement with Carollo Engineers to
perform Phase 1 - Conceptual Design, Draft Environmental Impact Report (EIR), Permitting,
and Public Outreach activities for a future expansion of the SRWTP. The conceptual design
effort will culminate in a Basis of Design Report (BODR) and a Project Description that will be
used as the basis for the Draft Environmental Impact Report (Draft EIR), regulatory permits,
and a public outreach plan.
The availability of surface water treatment capacity for existing and future customer demand is
forecasted to reach its limits within approximately 15 years, which is the same timeline
necessary to fully plan, permit, design, and construct the necessary improvements. These
forecasts consider city growth estimated in the General Plan, conservation performance,
sustainable groundwater management activities, and the various rules governing water
diversions from the rivers.
Policy Considerations: City Council approval is required for professional service agreements
of $100,000 or more per City Code 3.64.020.
Additionally, City General plan policy U 2.1.3 (Water Treatment Capacity and Infrastructure)
states that the City shall plan, secure funding for, and procure sufficient water treatment
capacity and infrastructure to meet projected water demands. This action also addresses
General Plan Policy U 2.1.9 (New Development), which states that the City shall ensure that
water supply capacity is in place prior to granting building permits for new development.
The Sacramento City Code Section 4.04.020 and Council Rules of Procedure (Chapter 7,
Section E.2.d) mandate that unless waived by a 2/3 vote of the City Council, all labor
agreements and all agreements greater than $1,000,000 shall be made available to the public at
least ten (10) days prior to council action. This item was published for 10-day review on July 11,
2019 as required.
Economic Impacts: None.
Environmental Considerations: This report concerns administrative activities that will not
have a significant effect on the environment and does not constitute a “project” as defined by
the California Environmental Quality Act (CEQA) [CEQA Guidelines Sections 15378(b)(2 and
5) and is therefore, not subject to CEQA [CEQA Guidelines Section 15060(c)(3)].
Sustainability: The proposed project is consistent with the 2035 General Plan as it addresses
the need for reliable access to water supply for future residents of the City.
City of Sacramento
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Commission/Committee Action: Not applicable.
Rationale for Recommendation: On June 25, 2013 City Council approved the selection of
Carollo Engineers for a multi-phase effort to evaluate options for adding water treatment
capacity to meet the City’s future water needs. The selection process also included their
experience in providing design, environmental, and permitting experience. These phases are
generally broken into included 1) alternatives analysis, 2) conceptual design/permitting/CEQA,
and 3) full design. The Council awarded a project to Carollo Engineers for the initial phase,
which was limited to initial assessment and alternatives selection, but also described an intent
to return to City Council for approval of preliminary design activities following completion of the
alternative selection (2013-00417).
The alternatives analysis was completed in February 2018, and included a preliminary
schedule recommending that the City budget approximately 15 years to accomplish the full
range of activities needed to expand surface water supplies. These include permitting, CEQA,
design, public outreach, funding plans, construction, and startup activities.
This item represents a continuation into the next phase of project development.
Concurrently, the latest forecasts for needing additional surface water treatment capacity to
support growth projections identified in the 2035 General Plan and to actively manage
groundwater resources suggest the City could need additional treatment capacity within the
same 15-year period.
To ensure the City continues to have adequate water supply in place prior to the demand for
water, staff believes initiating preliminary activities now is a prudent first step. Recognizing the
evolving nature of General Plans, development, and water use habits.
Prior to full Council consideration of this item, staff presented the recommendation to begin the
next phase of surface water expansion to the City Council Water Committee on March 26th,
2019. Staff intends to provide updates to the Committee as the project develops.
Financial Considerations: The proposed agreement is for an amount not-to-exceed
$3,459,940. Staff recommends a budget transfer of $4,000,000 from the Water Development
Fee Fund (fund 6001) balance to the SRWTP Improvement Program (Z14190100) for Phase I
of the project. Phase I includes the initial work to draft the Draft EIR and initiation of permitting
that is being considered with this action. Phase II Work includes completing the Final EIR and
public outreach, and staff will return to City Council for consideration.
Local Business Enterprise (LBE): Carollo is an LBE.
City of Sacramento
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Background: The City’s two surface water treatment plants are the SRWTP and the EA
Fairbairn Water Treatment Plant (EAFWTP).
SRWTP was initially constructed in the 1920’s and has seen various improvements and
upgrades over the years. Most recently the facility was rehabilitated to regain a peak treatment
capacity of 160 million gallons a day (mgd). As a consideration for the future, the replacement
of the early 1920’s infrastructure included space planning for potential expansion.
EAFWTP was originally constructed in 1964 and expanded in the early 2000’s to provide a
permitted treatment capacity of 160 mgd. Current environmental restrictions and agreements
associated with low flows in the American River, aka the Hodge flow criteria, limit American
River diversions into EAFWTP. In June, July, and August, the typical months when the
maximum demand for water occurs, the Hodge criteria can limit EAFWTP diversions to just
100 mgd when river flows are low.
Period
January through May
June through August
September
October through December

Maximum Diversion, MGD
77.6
100
77.6
64.6

Approximately half of the existing infrastructure at EAFWTP remains from the original 1964
construction and is still in service. The components are over 50 years old, which is a typical
useful service life.
The initial contract with Carollo Engineers (C2013-0626) was conducted between 2013 and
2018 and provided for an alternatives analysis that considered various options and costs for
recovering the capacity lost at EAFWTP during Hodge events, addressing the increasingly
unreliable 1964 aspects of the plant, and whether the improvements should be located
elsewhere in light of the durable aspects of regulatory limitations on diversions from the Lower
American River. Amongst multiple alternatives, the primary options selected for detailed study
were: 1) expansion of SRWTP; 2) a new facility and river diversion off the Sacramento River
north of the City limits; 3) fully rebuilding the 1964 aspects of EAFWTP, and building a new
intake and pipeline from the Sacramento River to the facility “Pumpback Project”; and 4) A
hybrid of the aforementioned options.
This executive summary of the Carollo Engineers initial study is provided in this staff report as
Attachment 4. A summary of the study findings are as follows:
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•

A new intake would be required on the Sacramento River rather than an expansion
of the existing intake. Cost, maintaining operations through construction, and
preserving architectural elements were driving factors.

•

Exploring the potential for adjusting permit conditions at the SRWTP Intake should
be explored as this could significantly delay the need for a new intake. Any changes
in permits at the existing facility would still lead to significant modification of the
facility.

•

Expand SRWTP rather than construct the “Pumpback”. Expansion of SRWTP
requires less upfront cost and thus a more favorable cash flow to track with
development and is ultimately a more scalable project to mitigate against
overbuilding capacity considering uncertain future water demands. Another driving
factor was the difficulty in comingling and treating two completing different sources
of water with differing chemistry at EAFWTP.

•

Continue to evaluate collaborative the benefits of a North Natomas Water Treatment
Plant (currently known as River Arc). If the project becomes viable, consider the
flexibility to pivot towards a hybrid project (reducing the size of SRWTP, and adding
capacity at River Arc). Water Quality impacts of delivering water from location well
north of City water demands, habitat concerns north of the City limits, cash flow
concerns, and placing too much reliance on regional partnerships were driving
factors in not selecting this alternative as the sole solution.

•

At minimum, maintain a reliable 100-120 MGD at EAFWTP to provide for reliable
diversions under all river conditions and to provide for existing contract wholesale
water when Hodge river conditions are not in effect. Improvements should include,
at minimum, applying a sealant to the concrete surface of the newer portion of the
plants treatment basins and replace filter media in the newer filters. Testing of the
filter improvements would direct future considerations for additional treatment and
filter rehabilitation.

Currently, under separate contract, the City is replacing filter media at EAFWTP. Upon testing
of the improvements, future recommendations will be made to City Council for further
improvements at EAFWTP.
The purpose of the project being recommended in this staff report is to begin laying the
groundwork for the future design and construction of expanded water supply facilities at the
SRWTP per conclusions of the initial investigation. Permitting and CEQA require certain levels
of conceptual or predesign parameters be identified and are included in this scope of work.
City of Sacramento
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The initial predesign work on the Project will be completed in two phases. Phase 1 will be
performed under this contract being recommended to City Council for approval. The future
Phase 2 is provided in this document for reference, to define the scope and to support
identified funding needed for that work. Staff anticipates returning to the Water Committee and
full City Council prior to any future project development phase. Updates will include an
assessment of work performed to-date, and updated forecasts on future water demands.


Phase 1 - Conceptual Design, Draft EIR, Permitting, and Public Outreach. The
conceptual design effort will culminate in a Basis of Design Report (BODR and a Project
Description that can be used as the basis for the Draft EIR, a portion of applicable
permits, and a public outreach plan.



Phase 2 -10 Percent Design, Final EIR, Permitting, and Public Outreach (Not
included in pending Council contract recommendation). In this future phase the Final
EIR will be developed and the preliminary design completed. The potential scope of
service is included as informational.
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RESOLUTION NO. 2019Adopted by the Sacramento City Council
July 23, 2019
Sacramento River Water Treatment Plant Expansion:
Conceptual Design, Environmental Review and Permitting
BACKGROUND
A.

General plan policy U 2.1.3 (Water Treatment Capacity and Infrastructure) states that
the City shall plan, secure funding for, and procure sufficient water treatment capacity
and infrastructure to meet projected water demands.

B.

General Plan Policy U 2.1.9 (New Development) states that the City shall ensure that
water supply capacity is in place prior to granting building permits for new development.

C.

On June 25, 2013, City Council awarded a project to Carollo Engineers for the first of a
multi-phase effort to conduct an evaluation of options for adding water treatment
capacity to meet the City’s future water needs. The first phase was limited to initial
assessment and alternatives selection, but also described an intent to return to City
Council for approval of preliminary design activities following completion of the Phase 1
studies. (2013-00417). That study was completed in February 2018.

D.

Current forecasts for population growth within the General Plan and other integrated
water management activities indicate the City may need to have new water treatment
capacity available within 15 years, which also aligns with the duration to plan, design,
and construct new water treatment capacity.

E.

Phase 1 – Conceptual Design, Draft EIR, Permitting, and Public Outreach is included in
this contract award. The conceptual design effort will culminate in a Basis of Design
Report (BODR) and a Project Description that can be used as the basis for the Draft
EIR, a portion of applicable permits, and a public outreach plan.

F.

Phase 2 –10 Percent Design, Final EIR, Permitting, and Public Outreach is not included
in this action. In this future phase, the Final EIR will be developed and the preliminary
design completed

G.

A budget transfer from Water Development Fund (fund 6001) balance to the SRWTP
Improvement Project (Z14190100) is necessary to fund the Phase 1 of the Project.

BASED ON THE FACTS SET FORTH IN THE BACKGROUND, THE CITY COUNCIL
RESOLVES AS FOLLOWS:
Section 1.

The City Manager or the City Manager’s designee is authorized to execute a
professional services agreement with Carollo Engineers to initiate Phase 1
CEQA and Permitting activities towards future expansion of the Sacramento
River Water Treatment Plant, for an amount not-to-exceed $3,459,940.

Section 2.

A budget transfer of $4,000,000 from the Water Development Fee Fund (Fund
6001) balance to the SRWTP Improvement Program (Z14190100) is approved.

Adopted by the City of Sacramento City Council on July 23, 2019, by the following vote:
Ayes:
Noes:
Abstain:
Absent:
Attest:
The presence of an electronic signature certifies that the foregoing is a true and correct copy
as approved by the Sacramento City Council.

Digitally signed by Christopher
Cleveland
Date: 2015.12.01 10:56:11-08'00'

Digitally signed by Patrick Carlson
Contact Info: Carollo Engineers, Inc.
Date: 2015.12.01 12:58:16-07'00'
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Executive Summary

EAFWTP: LONG-TERM WATER TREATMENT
CAPACITY EVALUATION PROJECT
1.0

PROJECT OVERVIEW

The City of Sacramento (City) Department of Utilities (DOU) is evaluating options to select
the preferred approach for developing future surface water supplies through the year 2050.
DOU recently completed a water supply master plan (WSMP) (West Yost 2013) that
determined the City will need up to a total of 410 million gallons per day (mgd) of surface
water by 2050 as part of a conjunctive use program.
The City currently operates two surface water treatment plants. The E.A. Fairbairn Water
Treatment Plant (EAFWTP) is located on the American River and rated at 200 mgd.
However, EAFWTP is unable to operate reliably at 200 mgd due to environmental
agreements that frequently limit production to 100 mgd during summer months. The
Sacramento River Water Treatment Plant (SRWTP) is currently undergoing rehabilitation,
which will bring its reliable capacity to 160 mgd. Together, the two plants will provide
260 mgd of reliable surface water during peak demand season. To meet the projected
demand of 410 mgd, the City will need to develop 150 mgd of additional capacity.
The WSMP examined various options for obtaining the additional capacity. The option that
was ultimately selected is referred to as the “pump back” option. It consists of building a
new intake at the confluence of the American and Sacramento Rivers, a raw water pipeline
back to EAFWTP, and rehabilitation and expansion of EAFWTP to 250 mgd total capacity.
One of the reasons this option was selected was because it utilized excess capacity at
EAFWTP (available when the plant flow is restricted to 100 mgd under American River
“Hodge Flow” restrictions), which reduced the overall cost of the option.
Because the pump back option would be a significant capital project with many challenges,
risks, and cost components, DOU commissioned this project and retained Carollo
Engineers to examine the pump back option and its alternatives in greater detail. In brief,
the project takes a closer look into the costs and challenges associated with the pump back
option and its alternatives listed below:
1. Pump Back to EAFWTP (150 mgd)
–

EAFWTP Improvements (250 mgd plant, 100 mgd from EAFWTP intake,
150 mgd from pump back)

–

Intake (150 mgd)
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–

Raw Water Pipeline (150 mgd)

–

Finished Water Pumping and Conveyance From EAFWTP (250 mgd)

2. Expansion of SRWTP (150 mgd – additional capacity)
3. New water treatment plant (WTP) in North Natomas on the Sacramento River (150 mgd)
4. Combination of the alternatives above to meet 150 mgd total
The goal of the project is to provide DOU a more detailed comparison of the costs and risks
associated with the various options in order to plan and develop future water supplies. To
this end, concepts were developed for each of these alternatives as documented in the
Technical Memoranda (TM) included as Appendix B to this summary report.

2.0

PUMP BACK CONCEPT DEVELOPMENT

Upgrades to existing facilities and new infrastructure are required to implement a pump
back concept to make use of EAFWTP utilize existing capacity to meet peak demands
during summer months, and ultimately meet projected long term demands for the City as a
whole. EAFWTP requires improvements to provide up to 250 mgd of reliable treatment
capacity. A new 150 mgd intake is required to feed EAFWTP from the Sacramento River or
lower American River, and a conveyance pipeline and pump station are required to carry
the water from the intake back to the plant. Potable water transmission upgrades are also
necessary to increase distribution capacity from EAFWTP. Analysis of options for each
component and a recommended pump back concept are summarized below.

2.1

EAFWTP Improvements

As part of the pump back concept, some improvements, upgrades, and rehabilitation are
required for increasing the capacity of EAFWTP to 250 mgd. In order to utilize the available
EAFWTP capacity for the long-term, older portions of the plant must be rehabilitated, the
impact of a separate water source must be understood and accommodated, and another
50 mgd of capacity must be realized. Costs for these improvements must also be
determined.
2.1.1

EAFWTP Alternatives

Improvements to EAFWTP were developed to meet the following objectives:
x

Develop and evaluate alternatives for increasing the reliable capacity of EAFWTP to
250 mgd utilizing 100 mgd from the existing intake and 150 mgd from pump back.

x

Provide alternatives for the coagulant and solids handling systems depending upon
the source of pump back (i.e., Sacramento River vs. American River).

x

Utilize alternatives with proven treatment processes and design criteria.
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x

Define basic footprints and site layouts.

x

Develop conceptual level capital cost estimates for each alternative to help determine
a preferred alternative.

2.1.1.1 Pretreatment Alternatives
The variable raw water quality characteristics of the American and Sacramento Rivers
dictate the need for conventional pretreatment processes that incorporate flocculation and
gravity clarification. Due to the existing train configuration and limited site availability, the
two options that are most attractive are high-rate plate settlers and Actiflo®. Plates are an
attractive option because they can often be retrofitted into existing basins to increase
capacity while eliminating the need to construct new basins. Actiflo® is an attractive option
because it is a high-rate process that requires little footprint.
Three alternatives were developed to increase the pretreatment capacity from 160 mgd to
250 mgd using plates and Actiflo®:
x

Pretreatment Alternative 1: Convert Existing Trains to High-Rate

x

Pretreatment Alternative 2: Add 90 mgd of New Actiflo®

x

Pretreatment Alternative 3: 170 mgd of New Actiflo®

Table 1.7 in TM 1 provides a summary of construction costs for each alternative.
Pretreatment Alternatives 1 and 2 are approximately equivalent from a cost perspective.
Pretreatment Alternative 3 was significantly more expensive since it does not benefit from
the existing capacity in Train 1/2.
2.1.1.2 Filtration Alternatives
The following two alternatives were developed to increase the filtration capacity from 160 to
250 mgd.
x

Filtration Alternative 1: Construct Four Additional Filters

x

Filtration Alternative 2: Replace Filters 1-8 with New Filters

Table 1.10 in TM 1 provides a summary of construction costs for each alternative.
Alternative 2 is the lowest cost alternative; however, at this level of analysis both
Alternative 1 and 2 are approximately equivalent.
2.1.1.3 Ancillary Facilities
In addition to the conventional unit treatment processes, ancillary facilities were also
reviewed to evaluate the impact of increasing the rated capacity from 200 to 250 mgd as
impacted by the pump back source: Sacramento River or the American River.

December 2015
pw:\\Carollo/Documents\Client/CA/Sacramento/9294A00/Deliverables/Final Report\EAFWTP Executive Summary

ES-3

Table ES.1 presents a summary of the anticipated impact for each facility depending upon
the source of supply.
Table ES.1

Impact of Source Water to Ancillary Facilities Summary
American River
Pump Back

Facility

Sacramento River
Pump Back

Caustic Soda
Anionic Polymer
Lime
Hydrofluosilicic Acid
Coagulant

Chemical delivery
frequency will increase by
25%, likely acceptable to
CDPH(1) without capital
Improvements

Chlorine

14.5 Days Storage,
Install Evaporators, Reduce
Disinfection Target

Solids Dewatering
(Centrifuges)
Solids Thickening

Existing Systems Adequate

Same as American River

Additional Storage
Required
12.7 Days Storage,
Install Evaporators, Reduce
Disinfection Target
Additional Capacity
Required

Notes:
(1) CDPH - California Department of Public Health

Ancillary facility capital costs have been estimated for both pump back sources and are
presented in TM 1. As shown in Table 1.16 in TM 1, using the Sacramento River as the
source of the pump back increases the cost of ancillary facilities by approximately
$28 million.
2.1.2

Recommendations

Based upon the treatment alternatives and costs presented in TM 1, the recommended
treatment alternatives for pump back from either the American or Sacramento River are as
follows:
x

Pretreatment Alternative 1: Convert Existing Trains to High-Rate with Plates
–

x

Filtration Alternative 2: Replace Filters 1-8 with 8 New Filters
–

x

Selected because lowest capital cost alternative and does not increase plant
footprint.

Selected because of less risk than rehabilitating the old filters, does not
increase footprint, and similar if not lower capital cost.

General Ancillary Facility Upgrades:
–

Increase feed capacity of various chemical feed pumps.

–

Install evaporators and modify chlorinator orifices.
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If the source of pump back is the Sacramento River, the following additional upgrades will
be required.
x

Coagulant storage expansion of two 20,000 gallon tanks and associated pump
upgrades.

x

Dewatering facilities
–

Three thickeners.

–

Thickened Sludge Pump Station.

–

Dewatering building of similar size to the building currently under construction.

Table ES.2 presents a summary of the costs to increase the EAFWTP capacity to 250 mgd.
Costs have been broken down for pump back from either the American River or
Sacramento River. These estimates include all treatment facilities within the plant site.
However, upgrades to the high service pump station (HSPS) and distribution system costs
are not included. Figure ES.1 and Figure ES.2 present the site plans for recommended
upgrades and rehabilitation if the source of the pump back is the American or Sacramento
River, respectively.
Table ES.2

Summary of Costs to Increase Treatment Capacity to 250 mgd
American River
Sacramento River
Pump Back
Pump Back

Pretreatment Alternative 1 – High-Rate Plates

$36,200,000

$36,200,000

Filtration Alternative 2 – Replace Filters 1-8

$36,400,000

$36,400,000

$600,000

$600,000

-

$1,400,000

$300,000

$300,000

-

$20,000,000

Estimated Const. Cost

$73,500,000

$94,900,000

Design Contingency (30%)

$22,100,000

$28,500,000

Total Estimated Const. Cost

$95,600,000

$123,400,000

Engineering, Legal, Administration (25%)

$23,900,000

$30,900,000

Total Estimated Project Cost

$119,500,000

$154,300,000

General Chemical Feed Systems
Coagulant Feed and Storage
Chlorine System
Dewatering Facilities
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FIGURE ES.
CITY OF SACRAMENTO DEPARTMENT OF UTILITIES
EAFWTP: LONG-TERM WATER TREATMENT CAPACITY EVALUATION PROJECT

2.2

Intake

Surface water intake sites on the Sacramento and American Rivers were investigated to
provide 150 mgd of raw water to either the EAFWTP (pump back) or SRWTP (Plant
Expansion).
2.2.1

Intake Alternatives

Three general areas were considered for siting a new surface water intake that could
deliver raw water. These included:
x

Area A – Sacramento River above the confluence with the American River

x

Area B – Sacramento River below the confluence with the American River

x

Area C – American River downstream of the EAFWTP

The three areas are shown on Figure ES.3.

Figure ES.3

Location Map of Raw Water Intake Areas

Table ES.3 presents a qualitative comparison of the three potential intake areas. There is
little numerical score difference between the areas, though the Sacramento River above the
American River is the poorest of the choices. If the criteria were weighted with relative
importance, the Sacramento River above the American would fall further behind since the
poor water quality and conveyance costs would dominate. In turn, the remaining two
choices may become further apart since the institutional issues associated with building a
new intake on the lower American River are believed to be significant.
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Table ES.3

Criteria

Comparison of Three Potential Intake Areas
Area B Area A Sacramento
Sacramento
River Below
River Above
American River American River

Area C - Lower
American
River

Conveyance to EAFWTP

3

3

2

Conveyance to SRWTP

2

1

3

Water Quality

3

2

1

Available Land

3

2

1

Fish Protection Issues

2

2

2

Institutional Issues

2

1

3

Intake Structure Cost

3

2

2

Total Score

18

13

14

Notes:
(1) Lower score indicates preferred option
(2) 1 = Good, 2 = Fair, 3 = Poor

For the reasons described above, intake locations on the Sacramento River above the
confluence with the American River are not considered further for the pump back option.
The remaining investigation is limited to sites on the Sacramento River below the American
River, and to the lower American River. Within those areas three options were considered,
including:
x

Pier-Type American River Intake at 21st Street

x

Lateral-Type Confluence Intake at the mouth of the American River

x

SRWTP Intake Expansion

2.2.2

–

Option 1 – Addition of 114 mgd of raw water withdrawal by reconfiguring the
existing pumps and increasing the fish screen velocities.

–

Option 2 – Addition of 150 mgd of raw water withdrawal by expansion of the
structure and pumps.
Environmental Conditions and Regulations

A reconnaissance-level visit was made to each site in order to perform an initial
environmental assessment of the environmental conditions and potential constraints and/or
benefits of each alternative. A summary of the recommended environmental work for the
intake locations is provided in Table ES.4.
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Table ES.4

Recommended Environmental Work for Various Intake Locations
American
SRWTP Intake
River
Confluence
Expansion
Intake
Intake
(Option 1 or 2)
Biological Resources
Protocol-level survey for valley
elderberry longhorn beetle

X

X

X

Wetland delineation

X

X

X

Northwestern pond turtle

X

X

N/A

Burrowing owl

X

N/A

N/A

Swainson’s hawk

X

X

X

Northern harrier

X

N/A

N/A

White-tailed kite

X

X

X

Purple martin

X

X

X

Nesting songbirds protected under
the Migratory Bird Treaty Act

X

X

X

Fish rescue plan for listed and nonlisted special status fish species

X

X

X

Water quality control measures such
as BMPs(1) and SWPPP(2)

X

X

X

Tree survey conducted by certified
arborist

X

X

X

X

X

X

X

X

X

Preconstruction surveys for:

Cultural
Review site through a records search
at the North Central Information Center
at Sacramento State University,
conduct a field survey by a qualified
archaeologist and architectural
historian, and contact with the Native
American Heritage Commission to
identify any potential sacred sites or
ethnographic considerations
Hazardous Materials
Phase I Site Assessment
Notes:
(1) BMP - Best Management Practices
(2) SWPPP - Stormwater Pollution Prevention Plan
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2.2.3

Recommendations

The four alternatives were compared using a decision matrix found in Table 2.10 in TM 2.
Table ES.5 presents a summary of the intake alternatives cost estimate.
Table ES.5

Intake Alternatives Conceptual Level Cost Estimates

Alternative

Conceptual
Estimate

Low Range

High Range

American River Intake at
21st Street

$35,600,000

$32,020,000

$53,400,000

Confluence Intake at
Mouth of American
River

$33,600,000

$30,200,000

$50,400,000

$20,990,000(1)

$18,890,000(1)

$31,480,000(1)

$33,400,000

$30,050,000

$50,100,000

Expand SRWTP Intake
with 0.33 fps Fish
Screen Velocities(1)
Expand SRWTP Intake
with 0.2 fps Fish Screen
Velocities

Notes:
(1) Firm capacity is limited to 114 mgd for this option vs. 150 mgd for the other options presented.

If feasible, the outstanding alternative is expansion of the SRWTP intake by increasing
velocities from 0.2 feet per second (fps) to 0.33 fps (Option 1). A significant advantage of
this option is the savings of approximately $13 million over the next lowest cost option.
While only 114 mgd of firm capacity is available under this alternative, the cost savings over
other alternatives, and the ability to delay building a new or expanded intake for the
remaining needed capacity are attractive features of this option.
Because of the unknown feasibility and timing of a modified SRWTP screen velocity
concept, we believe it is in the City’s best interest to continue development of the 150-mgd
lateral-type confluence intake alternative. In parallel, the City should pursue increasing the
allowable SRWTP intake screen velocity to 0.33 fps due to the significant advantages, but
unclear feasibility of this option.
Plan and section views of the Confluence Intake are provided in Figure ES.4 and Figure
ES.5.
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2.3

Raw Water Pipeline

A raw water pipeline is required to convey water from the new intake to EAFWTP. Feasible
raw pipeline alignments and associated conceptual level costs were developed for the
pump back option. The raw water pipeline will convey up to 150 mgd from a new intake on
either the Sacramento River (recommended intake location) or the lower American River to
the EAFWTP. The full evaluation is documented in TM 3.
2.3.1

Raw Water Conveyance Alignments and Alternatives

Two major raw water conveyance alignments and alternatives were evaluated:
x

x

An alignment south of the American River (the South Conveyance Alignment)
–

Alternative S1 – “D” Street and 13th Street (only applicable for SRWTP)

–

Alternative S2 – Railroad

–

Alternative S3 – Elvas Ave (not recommended)

An alignment north of the American River within the American River Parkway (the
North Conveyance Alignment)
–

2.3.2

Alternative N1 – Bike Trail
Evaluation of Raw Water Conveyance Alternatives

The north and south conveyance alignments described above were paired with the three
intake locations developed in TM 2 to develop the following intake and conveyance
alternatives:
x

Confluence Intake – North Conveyance Alignment (including Alt N1)

x

SRWTP Intake Expansion – South Conveyance Alignment (including Alts S1 and S2)

x

American River Intake – North Conveyance Alignment (including Alt N1)

x

American River Intake – South Conveyance Alignment (including Alt S2)

Each of the four raw water conveyance alternatives shown were evaluated using the
following parameters: biological resources, hydrology/flooding/water quality, cultural
resources, land use/aesthetics, hazardous materials, traffic, property rights, existing utilities,
future development, crossings, soil conditions, and anticipated permitting requirements.
This evaluation and discussion can be found in TM 3. Subsequent to the original alignment
analysis a “Composite Alignment” was developed and evaluated in TM 4, which shortened
the north alignment significantly and provided other benefits.
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2.3.3

Recommendations

The “Composite Alignment Option” was selected along with the Confluence Intake option.
Figure ES.6 graphically shows the general alignment for this option. The advantage of this
option is the reduced alignment length compared to the north option, and avoiding the most
congested areas and most logistically challenging portions of the proposed south alignment
as well as all of the advantages of the Confluence Intake described previously.
Based on the confluence intake being the selected intake for further consideration,
Table ES.6 compares the new composite alignment to the north and south alignments
utilizing the confluence intake as a source.
Table ES.6

Comparison of Estimated Project Costs
Confluence Intake
Confluence
with Composite
Intake w/ North
Alignment
Alignment

Raw Water Conveyance
Permanent Easements

(1)(2)

Engineering, Legal,
Administration (25%)
Environmental(3)
Total Estimated Project
Cost

Confluence
Intake w/ South
Alignment

$157,100,000

$183,400,000

$138,900,000

$18,100,000

$19,900,000

$8,100,000

$47,500,000

$54,000,000

$42,900,000

$300,000

$300,000

$300,000

$223,000,000

$257,600,000

$190,200,000

Notes:
(1) Permanent easement cost for a 20-foot-wide easement was based on the current average
cost/square feet (SF) for lots in the City of Sacramento in the vicinity of the project. $55/SF was
used south of the American River and $24/SF was used north of the American River. City real
estate group should verify the accuracy of this number.
(2) The following permanent easements are assumed required for each option: Composite:
30,550 linear feet (LF), North: 41,370 LF, South: 7,340 LF.
(3) This cost is for the California Environmental Quality Act (CEQA) documentation only. Permitting
and mitigation costs are not included.
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2.4

Finished Water Conveyance

Finished water transmission capacity needs from an expanded EAFWTP were modeled
and evaluated by City staff for 250 mgd of capacity to meet anticipated maximum day
demands. Costs for these pipes have been included in the overall pump back option cost
estimate in Table ES.7, below.
Table ES.7

Preliminary Construction Cost Estimate – Pump Back Concept
Detailed
Description
Estimate
EAFWTP Costs
Confluence Intake
$33,600,000
(1)
Raw Water Conveyance, Grit Basin, and RWPS
$120,800,000
Easements
$13,900,000
EAFWTP Construction
Pretreatment Alternative 1 – High-Rate Plates
$36,200,000
Filtration Alternative 2 – Replace Filters 1-8
$36,400,000
General Chemical Feed Systems
$600,000
Coagulant Feed and Storage
$1,400,000
Chlorine System
$300,000
Dewatering Facilities
$20,000,000
HSPS & Electrical Improvements
$20,800,000
Total EAFWTP Construction Cost
$115,700,000
Finished Water Transmission
$203,500,000
Estimated Construction Cost
$487,500,000
Design Contingency (30%)
$146,300,000
(2)
Total Estimated Construction Cost
$633,800,000
Engineering, Legal, and Administration (25%)
$158,400,000
Total Estimated Project Cost
$792,200,000
Notes:
(1) RWPS - Raw Water Pump Station
(2) Total Estimated Constructed Cost includes design contingency to account for cost for
components not identified at this level of estimating. For Capital Improvement Program (CIP)
budgeting purposes, an additional estimating contingency should be applied.

2.5

Pump Back Concept Cost Estimate

Construction cost estimates have been prepared and are listed in Table ES.7. This opinion
of a probable construction cost is based on the intake siting, pipeline alignments, design
criteria, and EAFWTP rehabilitation concepts described in TMs 1-3. Treatment plant
construction costs are broken out by project element including civil/raw piping, pretreatment
facilities, filter complex, HSPS, sludge lagoons and dewatering facilities, electrical, etc.
Costs for finished water transmission piping have been estimated at $25/inch-diameter/foot.
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All costs are Class 5 (order of magnitude) cost estimates based on a conceptual level of
design as used for planning and budgeting purposes. A 30 percent construction
contingency has been included in the construction cost estimate. A 25 percent cost has
been included in the total estimated project cost for engineering, legal, and administration.

3.0

WATER SUPPLY ALTERNATIVES DEVELOPMENT

Water supply alternatives were developed for comparison to the selected pump back
concept, including:
x

Expansion of SRWTP (150 mgd – additional capacity)

x

New WTP in North Natomas on the Sacramento River (150 mgd)

x

Hybrid Combinations of the pump back concept and/or alternatives above

Production capacities of each facility under each water supply alternative considered is
shown in Table ES.8.
Table ES.8
Facility

Comparison of 410 mgd Total Water Supply Alternatives1
Expand
New
Pump Back
Hybrid 1
SRWTP
NNWTP

Hybrid 2

Facility Production Capacity (mgd)
EAFWTP

100

100

250

200

100

SRWTP

310

160

160

160

260

NNWTP

0

150

0

50

50

Notes:
(1) Assumes conjunctive use, with no groundwater production under the evaluated scenario.

3.1

Expansion of SRWTP

Once construction of the WTPs Rehabilitation Project is completed, the net production
capacity of the plant will be 160 mgd. Under this expansion scenario, an additional 150 mgd
of future capacity would be added to the site. This concept assumes water will be supplied
from a confluence intake, similar to the pump back option intake. A raw water pipeline
would convey water to the expanded SRWTP site.
Expansion facilities include new sludge thickeners, new pre-treatment, new filter waste
washwater (FWW) clarifiers, new FWW transfer pump station, new FWW equalization
basin, new chemical facility, new filters, new electrical service, new HSPS, new dewatering
building expansion, new chemical building expansion, and an expanded chlorine
contact (CT) basin. The estimated project cost for this alternative is $843 million for
complete build out.
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3.2

New WTP in North Natomas on the Sacramento River

Another alternative for providing additional water treatment capacity for the City is to plan
and construct a new 150-mgd WTP (North Natomas Water Treatment Plant [NNWTP]) on a
green field site located north of the City in North Natomas. The Sacramento River would
serve as the source of supply for the new plant. A new river intake and pumping station
would be located on the Sacramento River in the North Natomas area.
The plant components include a grit basin, flocculation/sedimentation (floc/sed) basins,
filters, operations building, disinfection and finished water storage complex, and HSPS and
electric service and standby power facilities. The estimated project cost for this alternative
is $823 million for complete build out.

3.3

Combination of Alternatives

Two additional water supply alternatives were developed by combining lower capacity
concepts of the above alternatives (including the pump back concept) to achieve a
combined 150-mgd future water supply. These hybrid alternatives were studied to
determine if there would be cost or other benefits achieved through the use of multiple
future water supply sources.
3.3.1

Hybrid Alternative 1

Hybrid Alternative 1 combines a lower capacity pump back concept of 100 mgd (instead of
150 mgd) and a 50-mgd NNWTP. Advantages of this option include not having to increase
the nameplate capacity of EAFWTP, diversifying water supplies by having an intake
upstream of the American River and Sacramento River confluence, and reducing the size
and number of transmission pipelines needed to meet demands throughout the City’s
service area. The estimated project cost for this alternative is $844 million for complete
build out.
3.3.2

Hybrid Alternative 2

Hybrid Alternative 2 combines a 100-mgd expansion of SRWTP (instead of 150 mgd) and a
50-mgd NNWTP. Advantages of this option include not having to construct the pump back
pipeline, grit basin, and EAFWTP raw water pump station, reducing rehabilitation costs at
EAFWTP, and reducing the size and number of transmission pipelines needed to meet
demands throughout the City’s service area. The estimated project cost for this alternative
is $900 million for complete build out.
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4.0

CONCLUSION/RECOMMENDATIONS

A summary of the water supply alternatives evaluated are shown in Table ES.9 along with
the estimated project costs.
Table ES.9

Cost Estimate for Water Supply Alternatives
New
Pump
Expand SRWTP
NNWTP
Back

Total Project
Cost ($Ms)
% Above Lowest
Cost Option

Hybrid 1

Hybrid 2

$843

$823

$792

$844

$900

7%

4%

0%

7%

14%

Due to the similarity of costs for the various options considered, other cost factors were
evaluated. An estimated expenditure schedule was developed for each alternative to
determine when funds would have to be expended. Alternatives that can be constructed in
phases and with delayed cash expenditures may be more attractive, even if the overall
expenditures are similar. The City’s projected demand growth, included as Figure ES.7,
was used to perform this analysis, shown in Figure ES.8. Each water supply alternative was
constructed in 50-mgd capacity increments where feasible. Alternatives with the pump back
pipeline assume a single pipeline installed for ultimate capacity is initially constructed. It
would be cost prohibitive and overly disruptive to install both an initial and ultimate pump
back pipeline to save minimal initial construction cost.
Due to the advantage of delayed cash expenditures and the potential impact to City
residents of pump back pipeline construction, the recommended alternative is the 150-mgd
expansion of additional capacity at the SRWTP site. Detailed preliminary construction cost
estimates for the SRWTP expansion are listed in Table ES.10. A process flow diagram
describing the proposed 150-mgd expansion process facilities is provided in Figure ES.9.
Figure ES.10 is a preliminary site plan for the 150-mgd expansion facilities has been
prepared as Figure ES.10.
Additional detailed project conclusions can be found in Appendix A of this summary report.
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Table ES.10 Preliminary SRWTP Expansion Construction Cost Estimate
Description

SRWTP Detailed Costs

Estimate

Confluence Intake

$33,600,000

Raw Water Conveyance to SRWTP

$10,100,000

SRWTP Expansion (150 mgd)
SRWTP Construction General
Conditions

$17,400,000

Civil and Yard Piping

$11,500,000

Grit Basins

$6,900,000

Flocculation and Sedimentation Basins

$36,800,000

Filtration

$36,000,000

FWW Handling and Pumping

$10,000,000

CT Basin Modifications
High Service Pump Station

$1,300,000
$23,400,000

Chemical Building Expansion

$5,800,000

New Chemical Storage Area

$3,700,000

Solids Dewatering (includes thickeners)
Instrumentation and Control
Electrical (Includes New Service)

$35,600,000
$7,600,000
$37,500,000

Total SRWTP Expansion Cost

$233,500,000

Misc. EAFWTP Improvements

$5,000,000

Finished Water Transmission Pipelines

$236,500,000

Construction Cost

$518,700,000

Design Contingency (30%)

$155,600,000

Total Estimated Construction Cost(1)

$674,300,000

Engineering, Legal, and Admin (25%)

$168,600,000

Total Estimated Project Cost

$842,900,000

Notes:
(1) Total Estimated Constructed Cost includes design contingency to account for cost for
components not identified at this level of estimating. For CIP budgeting purposes, an additional
estimating contingency should be applied.
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Executive Summary

APPENDIX A – DETAILED PROJECT CONCLUSIONS

Executive Summary

DETAILED PROJECT CONCLUSIONS
1.

City’s current firm potable water treatment capacity, with the Hodge decision in effect
and excluding wells, is 260 mgd (160 @ SRWTP and 100 @ EAFWTP), which is
considered sufficient through 2019. However; by 2050, peak demand is projected to
grow to 410 mgd. This evaluation investigated various options to increase treated
surface water capacity by 150 mgd.
TM 1 – EAFWTP Rehabilitation and Upgrade Alternatives Development

2.

Once filter media is replaced with the correct media and if increased loading rates,
similar to those at SRWTP, are feasible and approved by the state, the two newer
EAFWTP treatment trains (T3 and T4) constructed circa 2005 will deliver a firm
capacity of 100 mgd.

3.

To increase the EAFWTP capacity to 250 mgd, it may require a new intake on the
Sacramento River, in addition to a pump back pipeline, grit separation (most likely at
SRWTP), a new raw water pump station (also at SRWTP), and all four EAFWTP
treatment trains would require modifications, such as concrete surface coating to
retard corrosion, additional stages of flocculation, the addition of high-rate settling
plates, reconstruction of filters 1-8, additional on-site coagulant storage, and
additional on-site sludge dewatering facilities.
TM 2 – New Intake Alternatives Development

4.

The existing SRWTP intake structure was designed for a fish screen approach
velocity of 0.2 ft/sec to protect the Delta Smelt. Additional environmental work should
be pursued regarding whether Delta Smelt are this far up the Sacramento River, and
whether a higher velocity of 0.33 ft/sec allowed for salmon could be permitted. An
increase in the permitted velocity would allow modifications to be implemented, which
would delay when construction of a second intake is required by several years and
reduce new intake costs.

5.

Considering water quality, land availability, and conveyance costs, the preferred style
and location for another intake to serve either EAFWTP via pump back or an
expansion of SRWTP is a ‘lateral’ (shoreline) style facility on the east bank of the
Sacramento River south of the American River, but as close as practicable to the
confluence. Both the deepest part of the river and better quality American River water
are nearest the confluence. It is unlikely a new City intake on the American River
would be permitted anywhere east of the confluence with the Sacramento River.
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TM 3 – Raw Water and Finished Water Conveyance Alternatives Development
6.

TM 4 supersedes and negates the discussion of “Finished Water” routes and
associated costs contained in TM 3.

7.

A raw water pipeline needed to supply 150 mgd to EAFWTP will require a large (6feet in diameter) pipe over a relatively long distance (nearly 7-miles), through a
challenging corridor from the Sacramento River back to EAFWTP. These make the
pump back pipeline option a significant undertaking, i.e., over $160 million to
complete in 2015 dollars. Excluding the standard 25 percent engineering, legal, and
administration fee, the standard 30 percent design contingency, and any right-of-way
costs, but including several high-cost trenchless crossings, the pump back pipeline
alone was estimated at close to $25/inch-diameter/foot-pipeline.

8.

It is not economically feasible or practicable to phase a pump back pipeline. Once
Sacramento regularly requires more than 100 mgd from EAFWTP (by +2025),a full
length pump back pipeline needs to be in place to utilize EAFWTP’s design capacity,
even though the pump back pipeline’s full capacity of 150 mgd is not expected to be
fully necessary for an additional 25 years. Also, due to project costs that do not
increase directly with pipe size (i.e., traffic control, trench width, etc.), installing
multiple small pipelines in parallel over time to better match raw water delivery
capacity with demand growth is more expensive than installation of one large pipeline.

9.

Due to many unknown but anticipated environmental considerations, such as wetland
mitigation, loss of riparian trees, raptor and songbird impacts, sensitive archaeological
resources, and areas with potentially liquefiable soils, an urban pump back alignment
sited in the American River parkway along the bike trail may be more costly in the
long-term compared with one along roadways south of the American River. From a
design standpoint, it is possible to find a corridor for a 6-foot diameter pump back
pipeline through roadways in the South Alignment. However, politically and
environmentally it will be very challenging. Construction will be difficult where conflicts
with city street utilities will require relocations, lengthy street closures, and increased
alignment cost. For these reasons, the more expensive composite alignment, where
over half the alignment is in the American River Parkway, was suggested to avoid
most utility conflicts in city neighborhoods.
TM 4 – Analysis of Future Water Supply Alternatives

10.

Cost analyses in TM 4 are orders of magnitude, intended for basic planning purposes.
Actual costs are expected to fall within a range of 50 percent over to 30 percent under
the estimates. Although the general layout and planning of new facilities is based on
engineering expertise and the City’s preferred treatment methods depending upon
source water, and except for EAFWTP where a structural conditions assessment has
been made, costs are only at the planning level based on similar and recent projects.
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For example, regardless of location, all new finished water pipelines were estimated
at $25/inch-diameter/foot-pipeline, and a new 150 mgd intake was estimated at
$33.6 million.
11.

There are existing structures at EAFWTP that can be rehabilitated and modified
relatively inexpensively to provide a total 250 mgd output. A 150 mgd pump back
pipeline plus the plant upgrades is estimated to cost less than all new capacity
elsewhere; therefore, the pump back alternative looks less costly than any of the other
alternatives evaluated. Cost, however, is not the only consideration. Pump back and
rehabilitation at EAFWTP is estimated to be only 4-7% less expensive than either a
whole new 150 mgd North Natomas WTP or expanding SRWTP for the additional
150 mgd, which is a relatively modest difference, well within the accuracy level of this
evaluation.

12.

Due to the advantages of flexible expansion phasing, potential increases to the
permitted screen approach velocities, and avoiding all unknown permitting and
construction challenges with the pump back option, the recommended alternative is to
plan for future additional capacity at SRWTP, and to eventually decommission Trains
1 and 2 at EAFWTP. Depending on approved filtration rate for filters 9-16, demolition
and reconstruction of filters 1-8 should be strongly considered to maintain a reliable
100 mgd of filtration capacity.

13.

There is also continuing and renewed interest in a new regional North Natomas WTP.
The City and County were given approval for property purchase option for a new north
Natomas Regional Intake and WTP facility. Obtaining the full 150 mgd additional
capacity via a NNWTP facility has essentially the same estimated cost as expansion
of SRWTP. Although there’s less drought protection from an intake on the upper
Sacramento River compared to one downstream of the American River and
Sacramento River confluence, continuing to pursue this option with SRWTP
expansion planning is considered prudent. A new NNWTP, for example, could
continue to provide some water if a contaminant spill on the American River forced
both EAFWTP and SRWTP to temporarily close.
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Executive Summary

APPENDIX B – TECHNICAL MEMORANDA

