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EXECUTIVE SUMMARY
ES.1 OVERVIEW AND NEED FOR WATER MASTER PLAN UPDATE

The City of Modesto’s (City) water system currently serves a population of approximately
260,000 people in California’s Central Valley. The City is currently the largest retail water supplier
in Stanislaus County and has been providing potable water service to its urban area since 1895.
The City’s existing water service area consists of one large contiguous service area (defined by the
City’s current Sphere of Influence (SOI), which also includes Salida, portions of North Ceres, and
several unincorporated Stanislaus County “islands” located within the City’s SOI), and several
smaller outlying service areas (including Grayson, Del Rio, Ceres (Walnut Manor), and portions
of Turlock).
The economic viability of a city is extremely dependent on having secure, reliable and integrated
water supply sources. While the City is continually planning and designing water system
improvements to ensure a safe, reliable and affordable water supply for its existing and
future water customers, a comprehensive review of the City’s water supplies and water system
facilities has not been completed in many years. With the recent completion of the Phase Two
Expansion improvements at the Modesto Regional Water Treatment Plant (MRWTP), and
planned/on-going construction of new water system facilities throughout the City’s service areas,
there was the need for a Water Master Plan (WMP) to evaluate the City water system’s ability to
meet existing and projected future water demands and identify improvements needed to address
possible system deficiencies.
ES.2 WATER MASTER PLAN OBJECTIVES

The overall objective of this WMP is to clearly define the City’s long-term water supply and
infrastructure needs, and to develop a WMP that will provide the flexibility and system reliability
that the City needs to accommodate changing future conditions. The development of this WMP
included working closely with City Engineering and Operations staff to lay out the likely future
scenarios for expansion and upgrading of the City’s water system, and to develop tools that will
allow City staff to analyze future options.
The Master Tasks associated with the WMP, and their associated objectives, are summarized in
Table ES-1.

The City’s most famous landmark, the
Modesto Arch, was completed in 1912
and includes the slogan “Water,
Wealth, Contentment, Health”
demonstrating that even over 100
years ago, the importance of a reliable
water supply was recognized by the
City’s residents and policy makers.
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Table ES-1. Water Master Plan Tasks and Objectives
Water Master Plan Objective

Water Master Plan Chapter

Master Task 1: Establish an Integrated Water Supply Plan
Document the institutional knowledge and understanding of the key
aspects of the City’s water supplies and water transmission and
distribution system.

Chapter 2. Existing Water System

Re-confirm the City’s anticipated water demand requirements for the
contiguous and outlying service areas at buildout.

Chapter 3. Water Demands

Provide the City with foundational information with regard to the
planning-level estimate of the groundwater available for the City to
integrate into the City’s future water supply plans.

Chapter 4. Existing Water Supply

Conduct a feasibility-level evaluation of the groundwater basin beneath
the North Modesto service area for applicability and compatibility for an
Aquifer Storage and Recovery (ASR) Program.

Chapter 5. Integrated Water Supply
Plan

Compare and evaluate the availability and reliability of supplies to
develop an integrated water supply plan that provides the City with the
ability and flexibility to meet projected demands under a variety of
hydrologic scenarios.

Master Task 2: Update and Enhance the City’s Hydraulic Model
Update the City’s overall water system service and performance
standards to provide a foundation for the assessment of the City’s
water system.

Chapter 6. Water System Performance
and Operational Criteria

Update and calibrate the contiguous area hydraulic water system model
to demonstrate that it accurately reflects the current system
configuration, key facilities and operations.

Chapter 7. Hydraulic Model Updates
(Contiguous Service Area)

Review the outlying system hydraulic models to determine if they
needed to be updated.

Appendices Q, R and S (Outlying
Service Areas – Del Rio, Turlock and
Grayson)

Verify that the updated and calibrated contiguous water system model
represents the time-varying system trends observed by the SCADA
system.
Set up the contiguous system hydraulic model for Extended Period
Simulation (EPS) operational evaluations to provide conceptual
guidance regarding summer and winter operating conditions.

Chapter 10. Water System Operations
Strategies (Contiguous Service Area)

Use the updated hydraulic models to identify capacity deficiencies and
improvement needs for the contiguous water system.

Chapter 8. Existing Water System
Evaluation (Contiguous Service Area)
Chapter 9. Future Water System
Evaluation (Contiguous Service Area)

Develop a comprehensive capital improvement program of distribution
and transmission system needs.

Chapter 11. Capital Improvement
Program

Master Task 3: Collaborate with Operational Staff Regarding the Water Model’s Capability to Assist
with Strategic Planning for the City’s Water System
Evaluate the City’s renewal and replacement program.

Chapter 10. Water System Operations
Strategies (Contiguous Service Area)

Document current water system operations.
Evaluate conjunctive use operations.

Master Task 4: Prepare the Water Master Plan Report
Prepare Water Master Plan Report.

City of Modesto Water Master Plan
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ES.3 EXISTING AND PROJECTED FUTURE LAND USE

The City’s existing land use plan is based on the Adopted General Plan, which was adopted in 2009
and provides the current land use designations for the City’s existing parcels, as well as the proposed
land use designations for vacant parcels. However, based on discussions with CEDD staff at the time
that this WMP was being started, it was projected that the City’s future development would align
with the Proposed General Plan. Therefore, per direction from City staff, the Proposed General Plan
land use was used as the basis for the detailed analysis conducted in this WMP. Although the
Proposed General Plan is slightly different than either the Adopted General Plan or the Alternative
General Plan, these differences are not really significant at this level of master planning.
A feasibility-level evaluation of the Adopted and Alternative General Plan land use plans is provided
in Appendix A to estimate the projected water demand for the Adopted and Alternative General
Plans as required by the California Environmental Quality Act (CEQA) in conducting the
environmental review for this WMP. The potential future water system improvements required to
serve the Adopted and Alternative General Plans that are different than facilities identified in this
WMP for the Proposed General Plan are also described in Appendix A. Maps illustrating the
Adopted, Proposed and Alternative General Plan land uses are provided in Appendix B. The
Alternative General Plan is very similar to the Proposed General Plan, except that it includes the
Paradise/Carpenter CPD, Whitmore/Carpenter CPD, and Beckwith/Dakota CPD areas, which were
previously in the Adopted General Plan, and removes the additional Business Park area west of
Morse Road, which is bounded by Woodland Avenue, Dakota Avenue, and Highway 132. The
Alternative General Plan is also similar to the Adopted General Plan in terms of acreage, but varies
more significantly in the land use designations assigned. Land use designations and acreages for
vacant lands under the Proposed, Adopted and Alternative General Plans are shown in Table ES-2.
Table ES-2. Comparison of Land Use Designations and Acreages for Vacant Lands
under the Proposed, Adopted and Alternative General Plan Land Use Plans, acres
Proposed Plan(a)

Land Use Designation

Adopted Plan(b)

Alternative Plan(c)

Residential

1,879

904

1,879

Village Residential

2,370

5,780

3,834

Mixed Use

394

457

394

Downtown

135

0

135

Commercial

381

220

381

Regional Commercial

474

637

640

0

444

0

975

0

975

Business Park

2,649

2,556

2,931

Industrial

1,431

1,289

1,431

396

712

396

11,084

12,999

12,996

Redevelopment Planning District
Business-Commercial-Residential

Salida Community Plan(c)
Total
(a) Refer to Table 3-2.
(b) Refer to Table 1A in Appendix A.
(c) Refer to Table 1B in Appendix A.

ES-3
September 2017
o\c\418\02-14-36\wp\mp\100814_0ES

City of Modesto
Water Master Plan

Executive Summary
ES.4 EXISTING AND PROJECTED WATER DEMANDS

A description of the City’s existing water demands and methodology for projecting future water
demands is provided in Chapter 3 Water Demands.
Annual water production for the City peaked in 2002 at 73.8 million gallons per day (mgd) for the
City’s contiguous and outlying service areas and has decreased annually since then with major
decreases in 2009 (63.1 mgd) and 2010 (57.5 mgd) and more recently in 2014 (52.5 mgd) and
2015 (42.9 mgd). The significant decreases in water production for 2009 and 2010 are most likely
attributed to a combination of the lingering economic downturn and the on-set of our recent 5-year
drought conditions. The more recent 2014 and 2015 decreases are due to increased conservation
efforts mandated by the Governor and State Water Resources Control Board during the continuing
drought. The City’s water production by service area for 2013 is summarized in Table ES-3.
Table ES-3. 2013 Water Production by Service Area(a,b,c)

Service Area

Total, gallons

Annual Average Day
Production, mgd

Total, af

Contiguous Service Area
Surface Water

11,285,776,276

34,635

30.92

Groundwater - North

Modesto(d)

8,587,102,014

26,353

23.53

Groundwater - South

Modesto(d)

685,964,574

2,105

1.88

Subtotal

20,558,842,863

63,093

56.33

21,076,669

65

0.06

Del Rio

236,286,712

725

0.65

Grayson

74,337,232

228

0.20

Hickman(e)

65,952,025

202

0.18

Turlock (Portions)

96,667,954

297

0.26

483,592,773

1,484

1.32

Subtotal

977,913,365

3,001

2.67

Total

21,536,756,229

66,094

Outlying Service Areas
Ceres (Walnut Manor)

Waterford(e)

59.0

(a) Source: Data (Monthly system flow totals 2000 to present.xls) provided by City staff in October 2014.
(b) Includes MRWTP surface water and all groundwater from contiguous and outlying service areas.
(c) Based on the significant decrease in water production observed in 2014 and 2015, data from those two years were not
presented as it would not be representative of typical water use.
(d) Source: Total well production from wells located in both North Modesto and South Modesto (Monthly well flow totals 2002 to
present.xls), respectively
(e) As of July 2015, the City no longer serves the Waterford and Hickman service areas.
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Based on the remaining vacant acreage available to be developed within the City’s contiguous
service area, the specific land uses as defined in the City’s Proposed General Plan, and the adopted
unit water demand factors, projected water demands at buildout were developed. Table ES-4
presents the projected water demand and required water production at buildout for the City’s
contiguous service area. The land use based water production required is approximately 89.3 mgd
or 100,000 acre-feet per year (af/yr) for the contiguous service area at buildout. Details regarding
the buildout water demand projections for the selected outlying service areas (Del Rio and
Grayson) are provided in Appendix D.1 From a planning and forecasting perspective, buildout of
the City’s contiguous and outlying service areas is estimated to occur in about 2050.
Table ES-4. Projected Water Demand and Required Water Production at Buildout of the
Contiguous Service Area per the Proposed General Land Use
Proposed General Plan
Land Use Designation

Total Vacant
Area, acres(a)

Unit Factor,
af/ac/yr(b)

Demand,
af/yr

Demand,
mgd

Residential

1,879

3.00

5,637

5.03

Village Residential

2,370

2.75

6,518

5.82

Mixed Use

394

3.75

1,478

1.32

Commercial

381

2.75

1,048

0.94

Regional Commercial

474

1.75

830

0.74

Business Park

2,649

1.00

2,649

2.36

Industrial

1,431

1.75

2,504

2.24

Salida Community Plan

396

2.75

1,089

0.97

Business-Commercial-Residential

975

3.75

3,656

3.26

Downtown

135

4.00

540

0.48

Future: Total

25,949

23.16

Future: UAFW (10 percent)

2,883

2.57

Future: Total with UAFW

28,832

25.73

Existing: 2000-2013 Average Water Production

71,589

63.91

Future: Meter Retrofit Savings

(c)

(367)

(0.33)

Existing and Future:
Projected Water Production Required at Buildout

100,054

89.3

Existing and Future:
Projected Water Production Required at Buildout (Rounded) (d)

100,000

89.3

(a) Refer to Table 3-2.
(b) Refer to Table 3-9.
(c) The total meter retrofit savings (400 af) was reduced based on the percentage of flat account acreage that was located in
the outlying service areas (i.e., 8 percent (33 af/yr) from Grayson, Del Rio, Ceres (Walnut Manor), portions of Turlock,
Hickman, and Waterford).
(d) Rounded for planning purposes.

1

Ceres (Walnut Manor) and Turlock outlying service areas are considered built-out, and Waterford and Hickman
have been excluded due to their sale to the City of Waterford in July 2015.
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Water demands within the City’s contiguous water service area are projected to increase to about
100,000 af, or about 89.3 mgd, by buildout, estimated to occur in about 2050.

Water demands for buildout of the City’s contiguous water service area were also evaluated for
the Adopted and Alternative General Plan land use plans as described in Appendix A. A summary
of the estimated buildout water demand for the City’s contiguous water service area under the
various General Plan land use plans is provided in Table ES-5.
Table ES-5. Comparison of Estimated Buildout Water Demand under Proposed,
Adopted and Alternative General Plan Land Use Plans
Land Use
Proposed General
Adopted General

Plan(a)

Plan(b)

Alternative General

Plan(c)

Demand, af/yr

Demand, mgd

100,054

89.3

105,208

93.9

105,163

93.9

(a) Refer to Table 3-10.
(b) Refer to Table 3A in Appendix A.
(c) Refer to Table 3B in Appendix A.

As shown in Table ES-5, both the Adopted and Alternative Plans are projected to increase the
City’s buildout water demand projection by approximately 5,000 acre-feet per year compared to
the Proposed Plan. The majority of the additional water production required is needed to supply
the Paradise/Carpenter CPD, Whitmore/Carpenter CPD, and Beckwith/Dakota CPD areas that are
not currently within the Proposed Plan.
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ES.5 EXISTING WATER SUPPLIES AND INTEGRATED WATER SUPPLY PLANNING

A detailed description of the City’s existing water supplies is provided in Chapter 4 Existing Water
Supply. The City relied exclusively on groundwater to meet water demands until the introduction
of treated surface water in 1995. The City currently uses groundwater conjunctively with the
treated surface water supply from MID in the contiguous service area north of the Tuolumne River.
The remaining contiguous service area located south of the Tuolumne River (South Modesto) and
the outlying service areas continue to rely solely on groundwater.
Phase One of the MRWTP became
operational in 1995, and the City began
receiving an annual average of 30 mgd
(33,600 af/yr) of treated surface water from
MID. The MRWTP Phase Two Expansion,
completed in early 2016, will ultimately
provide the City with up to an additional
30 mgd of treated surface water supply, for
a total ultimate capacity of 60 mgd
(67,200 af/yr).
The Modesto Regional Water Treatment Plant was
completed in late 1994 and provides a quality drinking
water supply for Modesto area residents. Phase One
of the MRWTP provides 30 mgd of treated water
supplies to the City. The Phase Two Expansion,
completed in 2016, will provide up to an additional
30 mgd of treated supplies, for a total ultimate
capacity of 60 mgd.

The City’s new Grogan Park Well is currently under
construction and, when completed, will provide the
City with an additional groundwater pumping capacity
of 1,500 gpm within the Tivoli Specific Plan area.
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As of October 2015, the City had a total of
110 available groundwater wells located
throughout the City’s entire water service
area (92 wells in the contiguous service area
and 18 wells in the outlying service areas).
These wells are located within the San
Joaquin Valley Groundwater Basin
(Modesto, Turlock and Delta-Mendota
subbasins). Since 2000, the City’s total
annual groundwater pumpage has ranged
from a high of about 43.5 mgd (48,800 af) in
2002 to a low of about 28.1 mgd (31,500 af)
in 2013. The general decrease in overall
water use and groundwater pumpage in
recent years is a direct result of water
conservation by the City’s water customers
in response to the recent drought conditions.
However, in 2014, groundwater pumpage
increased over 2013 quantities to 33.8 mgd
(37,800 af) to supplement reduced surface
water availability and delivery. In 2015,
surface water supplies were again reduced,
and groundwater pumpage was close to
29.7 mgd (33,300 af) (making up about
two-thirds of the City’s total water supply
in 2015).
City of Modesto
Water Master Plan
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A comparison of projected water supplies and projected water demands is provided in Chapter 5
Integrated Water Supply Plan, along with discussion of potential additional surface water supply
options, future groundwater supply considerations (including an evaluation of groundwater
quality and treatment and a feasibility evaluation of aquifer storage and recovery), recycled
water opportunities and potential impacts of climate change on future water supply availability
and reliability.
With the City’s available treated surface water supplies from the MID MRWTP Phase One and
Phase Two Expansion, together with groundwater supplies pumped from the Modesto and Turlock
Subbasins, the City has sufficient supplies to meet the projected demands within the City’s
contiguous service area through 2050. Based on the planning criteria, surplus groundwater supplies
range from about 40,000 af/yr in 2016 to about 15,000 af/yr in 2050, and will be available to
provide reliability during dry periods.
ES.6 REVIEW AND CONFIRMATION OF PLANNING AND DESIGN CRITERIA

The City currently uses the City of Modesto Standard Specifications and the recommendations
from the 2004 Revised Design/System Performance Criteria Technical Memorandum, prepared
by West Yost Associates for the City’s 2005 Water System Hydraulic Model Update Project for
the performance and operation of its water system. Key water system performance criteria and
operational standards from these documents have been utilized in this WMP and are described in
Chapter 6 Water System Performance and Operational Criteria.

ES-8
September 2017
o\c\418\02-14-36\wp\mp\100814_0ES

City of Modesto
Water Master Plan

Executive Summary
ES.7 HYDRAULIC MODEL UPDATE AND CALIBRATION

As part of the update of the City’s WMP, West Yost updated, calibrated and verified the City’s
water system hydraulic model. The City’s model was updated to reflect current water system
facilities, settings and pipeline configurations based on information provided by the City.
The model was then calibrated and verified using actual system operations data obtained through
the City’s SCADA system and by performing hydrant field testing in June 2015. A description of
the update, calibration and verification of the City’s water system hydraulic model is provided in
Chapter 7 Hydraulic Model Updates.
Use of the City’s updated and calibrated model for the evaluation of the City’s existing and future
water system is described in further detail in Chapter 8 Existing Water System Evaluation
(Contiguous Service Area) and Chapter 9 Future Water System Evaluation (Contiguous Service
Area). Additional information on the calibration and verification of the hydraulic model is
provided in the appendices of this WMP.

Water system SCADA data and hydrant testing
data were used to help calibrate and verify the
City’s water system hydraulic model to ensure that
it accurately represented the City’s water system
operations.
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ES.8 RECOMMENDED WATER SYSTEM IMPROVEMENTS

Recommended improvements for the City’s contiguous service area under the Proposed General
Plan land use plan are provided in Chapter 8 Existing Water System Evaluation (Contiguous
Service Area) and Chapter 9 Future Water System Evaluation (Contiguous Service Area), and are
summarized in Chapter 11 Capital Improvement Program. Recommended improvements for the
City’s outlying service areas in Del Rio, Turlock and Grayson are described further in Appendices Q,
R and S, respectively.
The recommended water system needs for the City’s existing contiguous service area, future
contiguous service area and outlying service areas are summarized in Table ES-6. Recommended
improvements for the contiguous service area are shown on Figure ES-1. Additional recommended
improvements under the Adopted General Plan and Alternative General Plan land uses are
described in Appendix A.
ES.8.1 Existing Contiguous Service Area Water System Needs

The evaluation of the City’s existing water distribution system in the contiguous service area, and
its ability to meet recommended water system planning criteria under various existing water
demand conditions is presented in Chapter 8 Existing Water System Evaluation (Contiguous
Service Area). The chapter includes both system capacity and hydraulic performance evaluations.
The system capacity evaluation includes an analysis of pumping and water storage capacity.
The hydraulic performance evaluation assesses the ability of the existing water system, including
several near-term improvements, to meet recommended service and performance standards under
maximum day demand plus fire flow and peak hour demand conditions.
ES.8.2 Future Contiguous Service Area Water System Needs

The evaluation of the City’s future water distribution system in the contiguous service area, and
its ability to meet recommended water system planning criteria under future water demand
conditions is presented in Chapter 9 Future Water System Evaluation (Contiguous Service Area).
Future water demand conditions evaluated included buildout demand conditions as documented in
Chapter 3 Water Demands.
West Yost conducted this future system evaluation using an updated hydraulic model that
incorporated improvements to eliminate deficiencies identified in the existing water system
evaluation (see Chapter 8 Existing Water System Evaluation (Contiguous Service Area)).
The future water system evaluation includes both system facility capacity and hydraulic
performance evaluations. The system facility capacity evaluation includes an analysis of pumping
and water storage capacity. The system performance evaluation assesses the future water system’s
ability to meet recommended planning and design criteria under two conditions: future maximum
day demand plus fire flow and peak hour demand conditions.
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Table ES-6. Recommended Improvements for Contiguous Service Area and Outlying Service Areas
Contiguous Service Area Under
Proposed General Plan Land Use Plan

Del Rio

Turlock

Grayson

• Construct 2,600 lf (0.5 miles) of new
16-inch diameter pipeline from the
proposed tank, booster pump
station and well site to the existing
distribution system.
• Construct 850 lf of new 12-inch
diameter pipeline from
Replacement Well 271 to the
existing distribution system.
• Construct 230 lf of new 8-inch
diameter pipelines to mitigate fire
flow deficiencies.

• Construct 10,400 lf (2.0 miles)
of 8-inch diameter pipelines to
replace existing pipelines and
mitigate fire flow deficiencies.
• Explore institutional
arrangements with the City of
Turlock to upsize two existing
system emergency
interconnections, and construct
a new emergency intertie.

• Construct 4,600 lf (0.9 miles) of
8-inch diameter pipelines to
replace existing pipelines and
mitigate fire flow deficiencies.

• Construct a replacement well for
Well 271, and provide this
replacement well with a backup
generator.
• Construct a new well (with a
backup generator), with a pumping
capacity of approximately
1,000 gpm.

• Rehabilitate or construct a
replacement for Well 255.

• Construct a new well (with a
backup generator) with a
pumping capacity of
approximately 400 gpm.
• Construct a new treatment
system for Replacement
Well 274.

• No additional backup power is
required for the existing Del Rio
outlying service area.

• Install backup power at all
three well sites (Wells 255,
256 and 275).

• Install a backup generator at
Well 274.
• Install a backup generator at
existing Tank 9 BPS.

• Construct a new 0.23 MG storage
tank, associated booster pump
station (BPS) with a firm capacity of
2.4 mgd, and backup generator.

• No additional tanks or booster
pump stations are required for
the existing Turlock outlying
service area.

• Install 900 gpm of additional
pumping capacity at existing
Tank 9 BPS.
• Replace existing Tank 9.

The City’s Turlock outlying
service area is already built out,
and no additional water system
infrastructure improvements are
required beyond those listed
above for the existing system.

As noted in the 2010 Engineer’s
Report, buildout water demands
in the Grayson outlying service
area can be adequately met with
the construction of the
recommended existing water
system improvements.

Existing System
Pipelines
• Construct approximately 234,550 lineal
feet (lf) (44.4 miles) of new pipelines
ranging between 8- to 12-inches in
diameter to replace existing pipelines and
mitigate severely deficient fire flow
locations.
• Construct approximately 147,830 lf
(28.0 miles) of larger diameter system
grid improvements, ranging between
12- to 16-inches in diameter to improve
the hydraulic transmission of treated
surface water within the contiguous
service area.

Wells and Wellhead Treatment
• No additional wells or wellhead treatment
are required for the City’s existing
contiguous service area.

Backup Power
• Install backup power at 18 existing wells
to increase the Emergency Groundwater
Storage Credit and alleviate the existing
storage capacity deficit.

Tank and Booster Pump Stations
• No additional tanks or booster pump
stations are required for the City’s
existing contiguous service area.

Buildout System
Pipelines
• Construct approximately 37,060 lf
(7.0 miles) of new pipelines ranging
between 8- to 12-inches in diameter to
replace existing pipelines and to mitigate
fire flow deficiencies.
• Construct approximately 34,540 lf
(6.5 miles) of additional large diameter
pipeline grid improvements, ranging
between 12- to 16-inches in diameter to
improve the hydraulic transmission of
surface water within the water system.
• Construct approximately 1,379,580 lf
(261.3 miles) of new 8-inch diameter
pipelines to replace existing small
diameter pipelines (pipelines less than
8-inches in diameter). These
improvements are to be completed on an
on-going, annual basis as part of the
City’s Strengthen & Replace program.

• A proportionate share of the 2,600 lf
of 16-inch diameter pipeline
installed as part of the existing
system improvements from the
proposed tank, booster pump
station and well site to the existing
distribution system was required to
provide service for buildout of this
service area.

Wells
• Construct 13 new groundwater wells,
each assumed to be constructed with
backup power, to provide an additional
11,700 gpm (16.8 mgd) of firm
groundwater supply capacity.

• A proportionate share of the new
well and backup generator
recommended for the existing
system was required to provide
service for buildout of this service
area.

Tank and Booster Pump Stations
• Construct a new 2.6 MG tank to mitigate
the future storage capacity deficit in
South Modesto. To access this storage,
also construct a new booster pump
station with a firm capacity of 7.8 mgd.
• Construct a total of 10.8 MG of storage
capacity to alleviate the future storage
capacity deficit in North Modesto. For
planning and cost estimating purposes,
the following was assumed:
- Construction of a new 5 MG tank at
the existing Terminal Reservoir site
to maximize the existing pumping
capacity.
- Construct two new 2.9 MG tanks at
new locations in North Modesto. To
access this storage, construct two
new booster pump stations with a
firm capacity of 8.7 mgd each.

• Construct an additional 1.0 mgd in
firm pumping capacity at the
previously proposed pump station,
resulting in an overall 3.4 mgd firm
pumping capacity.

Backup Power
• Install backup power at 12 existing wells
to maximize the Emergency Groundwater
Storage Credit and alleviate the buildout
storage capacity deficit.
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• No additional backup power is
required for the future Del Rio
outlying service area.

City of Modesto
Water Master Plan

Executive Summary
ES.8.3 Outlying Service Area Water System Needs

A review of the City’s outlying service areas (Del Rio, Turlock and Grayson) was performed to
identify required existing and/or future water system improvements. The recommendations for the
City’s outlying service areas are consistent with recommendations previously included in the
City’s 2010 Engineer’s Report and are described in Appendices Q, R and S.
ES.9 WATER SYSTEM OPERATIONS STRATEGIES

Over the last several years the City has invested significantly in new water system infrastructure
projects, such as the North Tank and Pump Station, the West Tank and Pump Station, the Tier 1
and Tier 2 Downstream Improvements from the MID transmission mains, and several large
diameter transmission mains, among other projects. These capital improvement projects provide
City Operations staff with increased flexibility to conjunctively meet the varying demands of the
City’s customers. However, during this same period, due to extended drought conditions and
unprecedented mandates from the SWRCB to reduce per capita water use, the City’s water use has
plummeted, particularly during the winter (low demand) period.
Traditionally, due to operational constraints (as reported by MID Staff), MID has not been able to
provide the City with treated water supplies of less than about 11.5 mgd, and MID’s preference is
to provide a constant minimum supply at a pressure of approximately 60 psi. Given this minimum
winter-time supply from MID, and the number of City wells that must continue to operate for water
quality reasons, and to meet local system pressure needs, the City’s calibrated and verified water
system hydraulic model was used to evaluate existing winter and summer demand conditions to
better understand the operational challenges, and evaluate potential operational strategies. These
are presented in Chapter 10 Water System Operations Strategies (Contiguous Service Area).
Evaluation of two winter demand scenarios and one summer demand scenario confirmed the
operational challenges being experienced within the City’s contiguous water service area
(including the supply from MID dominating the system and inadequate tank turnover). Potential
operational changes to reduce the overall MID supply into the system and force tank turnover
include the following:
•

Implementation of a “Time-of-Use Operations” strategy for the City’s tanks;

•

Reduction of the discharge pressure at the MID Terminal Reservoir pump station; and

•

Control of various MID turnouts.

It is likely that some combination of operational changes will need to be made to the City’s various
wells, tanks and booster pump stations, and incoming MID supply to address current challenges
and to better distribute water throughout the City, particularly during lower, winter demand
periods. In addition, it will also be important for the City to develop clear over-arching objectives
(e.g., power use efficiency, maximizing the use of surface water, water quality, ease of operation,
etc.) to help the City identify which combination most closely aligns with the City’s overall
operational objectives.
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ES.10 RECOMMENDED CAPITAL IMPROVEMENT PROGRAM
ES.10.1 CIP Categories

The City’s water system CIP is divided into twenty-two categories, which are described in detail
in the Final 2016 Water System Engineer’s Report (Engineer’s Report). These categories are used
to group and develop budgets for each of these water system improvements/programs, based on the
type of improvement, and to allocate costs between existing and future customers.
The City’s complete water system CIP contains categories that may not have been evaluated in this
Water Master Plan because this Water Master Plan provides recommendations that are intended for
water system capital improvements (e.g., pipelines in Category 9 or tanks in Category 18). Some of
the City’s CIP improvement categories are intended to fund on-going operations and maintenance
activities, planning and engineering studies, or the design and construction of previously identified
and required water system infrastructure improvement projects. All of these CIP categories are
required to continue to support the overall operation and reliability of the City’s water system.
Therefore, all twenty-two water system CIP categories must continue to be funded. While the need
for these improvement categories is on-going, the specific program funding needs may vary from
year to year.
ES.10.2 Estimated CIP Costs

A summary of the recommended water system improvements for the Proposed General Plan land
use plan and associated construction and capital cost estimates is presented in Chapter 11 Capital
Improvement Program. The estimated total cost of recommended water system improvements, for
both the contiguous and outlying service areas, is $476 million (M). The total CIP cost for the
City’s contiguous area is approximately $452M. Of this amount, approximately $89M is required
to address existing system deficiencies, and approximately $363M is required to support future
demands. Pipeline improvements account for approximately 80 percent of the contiguous service
area total CIP costs. Approximately $24M of the total CIP cost is required to address deficiencies
in the City’s outlying service areas. Costs for the additional recommended improvements required
to the serve the Adopted General Plan or Alternative General Plan land uses are described
in Appendix A.
Table ES-7 summarizes the planning-level capital cost estimates by project type to mitigate
existing system deficiencies and to meet future growth in the City’s contiguous and outlying water
system as identified by evaluations performed for this Water Master Plan. It should be noted that
any pipelines required to be installed as part of new development projects are assumed to be fully
funded and installed by the project proponents and their corresponding costs are not included.
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Table ES-7. Summary of Estimated Capital Costs for Existing and Future Improvements
by Improvement Type
Capital Costs by Service Area, $M
Improvement Type

Contiguous

Total Capital
Costs, $M

Del Rio

Grayson

Turlock

$84.62

$0.63

$0.84

$2.18

$88.27

Wells and Wellhead
Treatment

$0.00

$5.18

$5.70

$0.99

11.87

Tanks

$0.00

$0.60

$0.60

$0.00

$1.20

Booster Pump Stations

$0.00

$1.07

$1.83

$0.00

$2.90

Backup Power

$4.29

$0.00

$0.47

$0.72

$5.48

$88.91

$7.48

$9.44

$3.89

$109.72

$273.18

$0.38

$0.00

$0.00

$273.56

Wells and Wellhead
Treatment

$44.85

$1.73

$0.00

$0.00

$46.58

Tanks

$33.00

$0.00

$0.00

$0.00

$33.00

Booster Pump Stations

$9.16

$1.07

$0.00

$0.00

$10.23

Backup Power

$2.86

$0.00

$0.00

$0.00

$2.86

Subtotal Future CIP

$363.05

$3.18

$0.00

$0.00

$366.23

Total CIP

$451.96

$10.66

$9.44

$3.89

$475.95

Existing Improvements
Pipelines

Subtotal Existing CIP
Future Improvements
Pipelines(a)

(a)

Costs associated with future development pipelines are not included because they are assumed to be paid for by developers.

Table ES-8 summarizes the planning-level capital cost estimates for potable water system
improvements identified from the Water Master Plan and categorized by the City’s pre-defined
CIP categories. As previously mentioned, some of the City’s CIPs categories were previously
evaluated as part of the Engineer’s Report, but were not re-evaluated for this Water Master Plan.
While they were not evaluated in this Water Master Plan, these CIP categories are still required to
continue to support the overall operation and reliability of the City’s water system, and the costs
presented in the Engineer’s Report for these other CIP categories are still valid.
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Table ES-8. Summary of Existing and Future System Capital Improvement Costs by
Capital Improvement Plan Category(a,b)
Capital Improvement
Plan Category

Capital Costs by Service Area, $M
Contiguous

Del Rio

Grayson

Turlock

Total Capital
Costs, $M

Existing System Improvements
3

Improvements to South
Modesto

$10.39

$0.00

$0.00

$0.00

$10.39

Strengthen and Replace
Water System

$74.23

$0.63

$0.84

$1.89

$77.59

10 Install New Wells

$0.00

$5.18

$3.45

$0.99

$9.62

11 Well Head Treatment

$0.00

$0.00

$2.25

$0.29

$2.54

12 Purchase & Install New
Generators

$4.29

$0.00

$0.47

$0.72

$5.48

18 New Water Tanks

$0.00

$1.67

$2.43

$0.00

$4.10

$88.91

$7.48

$9.44

$3.89

$109.72

$33.62

$0.00

$0.00

$0.00

$33.62

$248.85

$0.38

$0.00

$0.00

$249.23

$44.85

$1.73

$0.00

$0.00

$46.58

11 Well Head Treatment

$0.00

$0.00

$0.00

$0.00

$0.00

12 Purchase & Install New
Generators

$2.86

$0.00

$0.00

$0.00

$2.86

$32.87

$1.07

$0.00

$0.00

$33.94

Subtotal Future CIP

$363.05

$3.18

$0.00

$0.00

$366.23

Total CIP Program

$451.96

$10.66

$9.44

$3.89

$475.95

9

Subtotal Existing CIP
Future System Improvements
3
9

Improvements to South
Modesto
Strengthen and Replace
Water System

10 Install New Wells

18 New Water Tanks

(a)

(b)

Category 8, Extend Water Mains was not estimated as part of the Water Master Plan because these pipelines are intended to
serve future development, and costs associated with future development pipelines are assumed to be paid for by developers.
All other CIP categories not listed in the table were not addressed as part of this Water Master Plan. These categories,
however, were addressed in Engineer’s Report and the costs presented in the Engineer’s Report for those other categories are
still valid. Subsequent updates to the Engineer’s Report should re-evaluate these categories and should also update the costs
for the six categories listed above.

ES.10.3 CIP Implementation

Several improvements are recommended for the existing water system and they should be
implemented in the near-term as funding for these improvements permits, and are anticipated to be
completed by 2025.
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The construction of capital improvements for future (buildout) conditions should be coordinated
with the proposed schedules of new development to ensure that required infrastructure will be in
place, when needed, to serve future customers. However, improvements that are based on
addressing future fire flow or future grid improvements should be prioritized first. In addition, it
is recommended that the City continue to prioritize its Strengthen & Replace program and make
on-going efforts to upsize small diameter pipelines to a minimum diameter of 8-inches; and it is
recommended that the City target completion of this program by buildout (approximately 2050).
Figure ES-2 presents a conceptual implementation sequencing for construction of recommended
improvements to eliminate deficiencies in the existing and future (buildout) water systems.
ES.11 WATER MASTER PLAN LIMITATIONS AND CONSIDERATIONS

This Water Master Plan has been prepared based on available water system facility information
and system operations data provided by the City as of October 2014, when this Water Master Plan
update was started. As with any complex water system, the status of facilities is continuously
changing as older facilities are taken out of service for repair or replacement, new facilities are
constructed and put into operation, and/or operational changes are made to react to customer issues
and changing supply and demand conditions. This is particularly true for the City’s groundwater
system, which includes 92 existing wells in the City’s contiguous service area, of which 77 are
active (78 if the new Grogan Park Well is included). Although the status of the City’s wells change
periodically (see Appendix U for current well status as of September 2017), the overall operation
of the City’s groundwater system is not typically impacted by the change in status of a few
individual wells. Therefore, the analysis conducted for and described in this Water Master Plan is
considered to be valid and appropriate for the City’s use in establishing a Capital Improvement
Program for future system improvements.
As described in Chapter 8, the City has recently completed several major water system
improvements: the new 6-million-gallon North Tank (Tank 11) and pump station, and the 24-inch
diameter dedicated tank fill pipeline to Tank 13 (the future Industrial Tank). The City will also
soon be completing the 4-million-gallon Industrial Tank (Tank 13) and pump station, and the new
1,500 gpm Grogan Park Well. For purposes of this Water Master Plan, these near-term system
improvements have been included in the City’s existing system analysis. As additional
improvements are implemented, the City should periodically review the Water Master Plan
assumptions and recommendations to confirm the need for and timing of additional system
improvements. It is recommended that the Water Master Plan be reviewed and updated as needed
every five years.
This Water Master Plan should also be considered a living document, along with the City’s
on-going water system operational evaluations and studies. As the water system continues to grow
and evolve, the City should continue to evaluate various operational strategies and closely
collaborate with the Modesto Irrigation District, to ensure that the needs of the City’s water
customers are being efficiently met.
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