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1.0 INTRODUCTION 

1.1 Background 

The California Water Code requires coordination between land use lead 
agencies and public water purveyors.  The purpose of this coordination is to 
ensure that prudent water supply planning has been conducted, and that planned 
water supplies are adequate to meet existing demands, anticipated demands 
from approved projects and tentative maps, and the demands of a proposed 
development (Project).  

Water Code Sections 10910 - 10915 (inclusive) require land use lead agencies: 
1) to identify the responsible public water purveyor for a proposed development 
project, and 2) to request from the responsible purveyor, a “Water Supply 
Assessment” (WSA).  The purpose of the WSA is to demonstrate the sufficiency 
of the purveyors’ water supplies to satisfy the water demands of the proposed 
development project, while still meeting the current and projected water demands 
of existing customers.  Water Code Sections 10910 – 10915 delineate the 
specific information that must be included in the WSA. 

This WSA is structured in way that clearly shows which portion of the Water 
Code Section is being satisfied by stating the section number and title.  
Additional information is provided where it is useful in the understanding of the 
Project, its water demands, and its water supplies. 

1.2 Project Description 

The Tidewater Crossing Specific Plan is located immediately south and 
southwest of the Stockton Metropolitan Airport. The Project bisects South Airport 
Way. The southwestern portion of the site abuts French Camp Road. (see 
Figure 1 and Exhibit “A” for location map). The Tidewater Crossing Specific 
Plan is comprised of approximately 895 acres. 

Tidewater Crossing Specific Plan is presently located in the unincorporated area 
of San Joaquin County, California, immediately adjacent to the City of Stockton 
at its south central limits and lies within the City of Stockton’s Urban Services 
Boundary as designated by the adopted 1990 City of Stockton General Plan 
(General Plan). The Project application is for mixed land uses including 
residential, multi-family, commercial, schools, parks, and open space.  A detailed 
breakdown of each land use category, its acreage, its unit water demand, and its 
total water demand is provided in Table 1.  While land use is relevant to water 
use, it will be explained later in the WSA that a uniform water demand is 
assigned to this area regardless of land use unless there is a special use 
requiring significant quantities of water. 

 



WATER SUPPLY ASSESSMENT 
Tidewater Crossing Development 

City of Stockton Municipal Utilities Department 
 

MWH Page 2  January 5, 2006 (Amended February 28, 2008) 
 

Figure 1. Project Location Map 
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Table 1. Tidewater Crossing Conceptual Land Use Summary 

Land Use Acreage Unit Water 
Demand Factor

Estimated Water 
Demand 

High Density Residential 10.4 3.00 31.20
Medium Density Residential 90.9 1.50 136.35
Low Density Residential 192.7 1.50 289.05
Commercial 16.6 1.50 24.90
Industrial/Flood Control 341.7 1.50 512.55
Elementary School 19.4 1.50 29.10
Parks/Basins/Buffers/RR 222.9 2.00 445.80

TOTAL: 894.6  1,468.95
 

1.3 Overview of Current Water Supply Condition 

Like many northern California communities, the City of Stockton Metropolitan 
Area (COSMA) is experiencing substantial population growth and increasing 
water demands. At the same time, regulatory pressures, increased water usage 
in neighboring areas, and saline intrusion affecting groundwater supplies are 
straining the City's already limited water supplies.  As a result, the City of 
Stockton (COS) and its three urban water retailers as shown in Figure 2 have 
focused attention on the availability of existing surface water supplies from 
Stockton East Water District (SEWD) and the need to manage groundwater 
resources at a sustainable yield.  The COS’s objective is to achieve a long-term 
reliable water supply.   

Beyond its cooperative participation in SEWD supplies, a product of the COS’s 
effort in obtaining future long term reliable water supplies is a water right 
application to the State Water Resources Control Board (SWRCB) on January 6, 
1996, that requested an increasing amount of surface water from approximately 
20,000 acre-feet per year (AF/year) initially, up to 125,900 AF/year in 2050.  To 
divert and deliver this surface water supply, the COS is pursuing the Delta Water 
Supply Project (DWSP) which will achieve the following three objectives: 

• managing groundwater resources for environmental benefit and to provide a 
long-term  sustainable yield, 

• satisfying future demands by conjunctively using groundwater and surface 
water, and 

• providing the COSMA with the flexibility to control how and from what sources 
water demands are met. 

 
On April 22, 2003, Stockton’s City Council approved the DWSP Feasibility Report 
and directed the City of Stockton Municipal Utilities Department (COSMUD) staff  
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Figure 2. COSMA Water Retail Providers 
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to complete the necessary environmental studies to comply with the California 
Environmental Quality Act (CEQA) and the National Environmental Policy Act 
(NEPA).  On November 8, 2005, the Stockton City Council certified the EIR and 
also authorized the City staff to proceed with the project. The certified document 
was included as part of the water rights application package submitted to 
SWRCB, which issued a permit for a Delta diversion for Phase 1 in the amount of 
33,600 AF/year on March 8, 2006.  
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Once construction of the Phase 1 DWSP is completed, the urban water retailers 
will continue to rely upon existing surface water supplies through SEWD and 
existing groundwater supplies that underlie the COSMA service area.  The 
reliability of water supply resources for the COSMA will be secure for some time 
while plans and agreements are secured for optimum use of water supplies for 
the long term build-out of the COS General Plan.  It should be noted that this 
WSA does not consider the DWSP an existing water supply and will only be 
included as a future water supply if existing water supplies are insufficient to 
meet existing water demands plus the Project. 

1.4 OVERVIEW of COSMA’s Future Water Demands 

The water demands associated with new growth in the COSMA were evaluated 
to 2015 as part of the April 2003 DWSP Feasibility Report and have been 
evaluated to 2035 as part of a Water Supply Evaluation (WSE) completed in May 
2006 (see “Exhibit B”) on behalf of the three COS water retail providers 
(COSMUD, California Water Company (Cal Water), and San Joaquin County 
(County) in order to provide information relevant to the City’s 2035 General Plan.  
The WSE, which is hereby incorporated by reference herein, has been relied on 
in this WSA in order to provide information regarding a scenario where growth 
and water demands are beyond the existing and projected growth contemplated 
in the required WSA analysis.  The WSE was requested by the COS Planning 
Department for a “proposed” land use scenario for the City of Stockton’s General 
Plan Update and may not reflect the land use plan that is ultimately adopted.    

As the WSE itself explains on pages 55 through 59, the WSE reflects the City’s 
most recent and best information regarding the amounts of groundwater on 
which it can reliably depend, and the amounts of surface water from SEWD on 
which it can reliably depend.  This information supersedes previously available 
information found in the DWSP Feasibility Study and in other documents, such 
as the City’s Urban Water Management Plan (UWMP), that relied on the 
Feasibility Study for information regarding the reliability of these supplies.  
Because the WSE projects water demand through 2035, moreover, the 
document provides information that more than satisfies the legal requirement that 
this WSA, like all others, must consider a 20-year planning horizon.  

The findings of the DWSP Feasibility Study evaluated current water demands 
and developed a land use based water demand projection for build-out of the 
current City General Plan to 2015 and a population based water demand 
projection to 2050.  Water demands within the COS are projected to increase 
from the present 68,000 Acre-Feet/year (AF/year) in 2005 to 85,330 AF/year by 
build-out of the current General Plan in 2015.   Since land use based water 
demand projections are generally preferred over population based projections, 
the General Plan Update projected water demands to 2035 were used in place of 
the DWSP water demands in the Water Supply Evaluation.  
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For the period from 2015 to 2035, the WSE increases projected demands from 
85,330 AF/year to 156,083 AF/year, respectively, as shown in Figure 3, where 
both population growth (left y axis) and water demands (right y-axis) are shown.  
As noted above, the WSE is used in this WSA as a supporting document for 
purposes of providing a glimpse at the future water supply condition and the 
necessary water supply facilities to meet the projected water demand.  Four 
fundamental elements of the Water Supply Evaluation will be used in this WSA 
as follows: 

1. All existing supplies (i.e., SEWD surface water and available groundwater) 
will be evaluated for adequacy prior to making water available from the 
DWSP.  The DWSP will not be used unless existing, reasonably 
foreseeable, and Project water demands exceed the defined thresholds 
for sustainable groundwater use and the SEWD surface water supplies 
are being fully utilized.   

2. Water supply conditions will be evaluated to 2035 rather than 2026 (the 
required 20 year projection as required by Water Code Section 10910) 
and will be based on existing surface water supplies only.  Surface water 
supplies for the DWSP will be included only if the WSA analysis requires 
the DWSP to be constructed to meet projected water demands. This 
implies that all existing supplies including SEWD and available 
groundwater supplies will be exhausted prior to making the DWSP 
available.   

3. Conservative groundwater management strategies defined in the Water 
Supply Evaluation will be used in this WSA regardless of whether the 
DWSP is shown to be needed or not. 

4. Water facility requirements (e.g., size, phasing, and location) will be in 
accordance with the Water Supply Evaluation to 2035 and the DWSP 
Feasibility Report to 2050.  The Feasibility Report is the only adopted 
document that contemplates growth and water facility requirements 
beyond 2035. The growth assumptions and facility phasing contained 
within Feasibility Report are consistent with the WSE to 2035.  

In short, while this WSA did not assume approval of the proposed General Plan 
update but instead recognizes that the 2015 General Plan remains in place at 
present, the WSA nevertheless relies on the WSE prepared for the General Plan 
Update because (i) it includes the best information and projections currently 
available about (a) the reliability of groundwater supplies, (b) the reliability of 
SEWD surface supplies, and (c) the length of time that the first phase of the 
DWSP project will suffice to serve growth that might be approved under the 
General Plan update, and (ii) provides a 30-year time horizon that more than 
satisfies the need for a 20-year planning horizon in a WSA. 
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2.0 ELEMENTS OF A WSA [WATER CODE SECTION 10910] 

The format of the WSA is intended to follow Water Code Sections 10910 – 10915 
to delineate clearly the specific requirements of a WSA.  This WSA is structured 
according to those requirements.  Section 10910 of the Water Code is intended 
to evaluate if existing supply sources are adequate to meet the Project demands.  
What follows is a breakdown of the elements of the Water Code that respond to 
the adequacy of existing supplies.  If Section 10910 is satisfied, the WSA can 
move forward with a positive finding of sufficiency in water supplies. 

 

Figure 3. Population and Water Demand Increase Over Time 
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2.1 Determine if Project is Subject To CEQA [Section 10910(a)] 

The COS Planning Department has made a determination that the Project is 
subject to CEQA.   

2.2 Identify Responsible Public Water System [Section 10910(b)] 

The COS Planning Department has identified COSMUD as the responsible 
public water system purveyor for the Project.  The Planning Department 
possesses information regarding other approved development applications within 
the COS that may be provided water by one or more of the three water retailers 
in the COSMA which should be considered in the preparation of this WSA. 

2.3 Determine if UWMP Includes Water Demands [Section 10910(c)] 

The Project water demands are included in the 2005 UWMP water demand 
projections to 2015.  Projected annual water supplies are included in the UWMP 
to 2030, and in the General Plan Update Water Supply Evaluation to 2035.  The 
water demand factors adopted by the COS for water supply planning in the 
DWSP Feasibility Report are shown in Table 2 and are also included in the 
UWMP.  The weighted average of the urban water demand factor is equivalent to 
1.6 AF per acre/year (85,330 AF/year / (82,064 acres within Urban Services 
Boundary - 27,585 acres of Ag within Urban Services Boundary) = 1.6 AF per 
acre/year).  This factor will be applied to the gross acreage of the Project for 
estimating water demands.  It should be noted that this method of demand 
calculation is used given that some projects requiring a WSA only have a change 
from native or agriculture to urban with no defined land use categories (e.g., COS 
annexation with undetermined land use) or the acreages of the land use 
categories are still in flux at the time of request.  As mentioned previously, if a 
project warrants a specific demand calculation by having an intensive water use 
(i.e., large regional parks, recreational lakes, etc), then this method may be 
abandoned.  In cases where land uses are provided, a check is made to see if 
the calculated water demand falls close to the 1.6 AF/acre/year.  In the case of 
this project, the average demand is 1.64 AF/acre/year based on the land use 
categories, acreages, and water demands given in Table 1.  
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Table 2. Projected Future Water Demands based on Approved General 
Plan 

General Plan 
Land Use 
Designation 

Unit Demand 
Factor 

(AF/ac/year) 

General Plan 
Urban Services 

Area at 2015 
(Acres) 

Future Municipal 
Water Demands at 

2015 
(AF/year) 

Low-Medium Density Residential 1.5 31,222 47,872
High-Density Residential 3.0 1,368 4,104
Administrative Professional 1.5 841 1,266
Commercial 1.5 3,776 5,749
Performance Industrial/Industrial 1.5 9,582 14,020
Institutional 1.5 6,648 10,235
Park and Recreational 2.0 1,042 2,084
Agricultural/Open Space - 27,585 -
Total: - 82,064 85,330

 

2.4 Identify Existing Water Supplies for the Project [Section 10910(d)] 

Section 10910(d)(1)  
Section 10910(d)(1) requires identification of existing water supply entitlements, 
water rights, or water service contracts relevant to the Project and quantification 
of water obtained by the COS pursuant to those water supply entitlements, water 
rights, or water service contracts in previous years. 

2.4.1 Existing Surface Water Supplies 
Stockton East Water District (SEWD) was organized as a public agency on June 
7, 1948 under the provisions of the California Water Conservation District Act of 
1931.  Since 1978, SEWD has been treating and supplying treated surface water 
up to 45 million gallons per day (mgd) to the region’s urban areas through its 
three urban contractors (water retailer providers): COSMUD, Cal-Water, and the 
County (see Figure 2 for location of service areas).  The historical water 
demands from 1994 to 2005 from each of the urban contractors are illustrated in 
Figure 4.  Both local indigenous groundwater from portions of the regional 
aquifer underlying each purveyor (groundwater supplies are discussed in some 
detail after the surface water section) and surface water from SEWD have 
satisfied the three water retail provider’s water demand during this period of time.  
The split between the two supplies for each water retail provider is illustrated in 
Figure 5.  SEWD also provides surface water to San Joaquin County farmers 
(this amount is not included or considered in this WSA).  SEWD is currently 
pursuing phased efficiency enhancements to their surface water treatment plant 
(WTP) to increase capacity by 15 mgd for a rated WTP capacity of 60 mgd by 
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2009.  SEWD’s recent enhancements have increased capacity in their WTP from 
45 mgd to 50 mgd. 

Groundwater extraction capacity within the General Plan Boundary is 
conservatively sized for a certain level of redundancy to meet maximum day 
demands and fireflow requirements in the event that curtailments in surface 
water occur in dry and critical years. Prior to construction of the DWSP (first 
phase assumed to be operational in 2011), water demands will exceed available 
surface water treatment capacity necessitating the on-going use of groundwater 
facilities until the SEWD expansion and/or the DWSP is operational as a future 
water supply.   

2.4.2 Existing SEWD Surface Water Contract Entitlements 
The COSMA currently receives surface water supplies (via SEWD) from five 
sources as shown in Table 3.  Surface water supplies can come from many 
sources in the eastern Sierra Nevada foothills as shown in Figure 6.  Total 
existing firm supplies for municipal and industrial (M&I) uses are approximated to 
yield 104.1 TAF/year under wet and above average hydrologic conditions.  Their 
full entitlements including interim and future supply sources could yield 
approximately 180 TAF/year.  This portion of the WSA only considers their 
existing surface water contracts.   

Currently, SEWD’s ability to use their full water right amount is constrained by 
one or more of the following in any given year: 1) the hydrologic year type (i.e., 
dry year curtailment provisions in surface water contracts and reductions in 
surface water contracted from other agencies), 2) the COSMA M&I water 
demand, 3) the raw water delivery system to the SEWD WTP, 4) the rated 
SEWD WTP capacity, and 5) the treated water conveyance capacity from the 
WTP.   
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Figure 4. COSMA Water Demand By Water Retailer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Use of SEWD and Groundwater Supplies by Water 
Retailer 
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Existing firm surface water contracts held by SEWD include a Bureau of 
Reclamation (Reclamation) contract (New Hogan Reservoir) and a Calaveras 
County Water District (CACWD) contract on the Calaveras River based on 
appropriative water rights held by CACWD, and a Reclamation Central Valley 
Project (CVP) contract on the Stanislaus River (New Melones Reservoir). 
Contract documents, agreements, and applications for these surface water 
supplies are available for review in Exhibit “C”.   A full description of each 
contract is provided below. 

 

Table 3. Current and Future SEWD Water Sources and Critical Year 
Availability  

Projected “Critical Year” Annual 
Availability 
(AF/year) 

Planning Year 
Source Annual Contract Amount 

Thousand Acre-feet (TAF) 

2000 2010 2020 2035 
Current and Future “Firm” Sources of Supply 
Reclamation – New Hogan 
Water Supplies, CACWD 
and SEWD 

Total Yield 84.1 TAF 1 
SEWD Entitled to M&I or Ag 40.171 
TAF 

20,000 12,000 12,000 12,000 

CACWD Appropriative 
Water Rights 

Unused CACWD Rights2 (Currently at 
Approximately M&I 24 TAF initially to 
10 TAF at build-out) 

20,000 10,000 10,000 10,000 

Reclamation – New 
Melones 
Interim Water Contract 
and Section 215 “Spill” 
Water 

Total Contract 75 TAF 
(M&I 40 TAF) 
(Ag & Recharge 20 TAF) 
(Losses 15 TAF) 

Not Available in Dry Years 

SSJID Transfer -  
Stanislaus River (Interim M&I 15 TAF) 4,000 4,000 0 0 

OID Transfer - Stanislaus 
River (includes contract 
renewal to 2025) 

(Interim M&I 15 TAF) 4,000 4,000 4,000 0 

Future Appropriative Water 
Rights on the Calaveras 
River 

(Not Yet Determined, Assumed to be 
M&I  50 TAF in Wet and Above 
Normal years Only) 

Not Available in Dry Years 

Total 
(Firm M&I 104.1 TAF initially to 94.1 
TAF at build-out) 
(Approximate Max Future M&I 180 
TAF) 

48,000 30,000 26,000 22,000 

Notes 

1. SEWD has a right to 56.5 percent of the yield, and CACWD has rights to the remaining 43.5 percent.  CACWD currently uses approximately 3,500 ac-

ft of its allocation, and use of their appropriative water rights is 13,000 ac-ft.  

2. Based on an agreement between CACWD and SEWD, SEWD currently has use of the unused portion of CACWD’s appropriative water rights that 

currently yields approximately 24 TAF. 

Calaveras River Contracts 
The Reclamation contract for water stored in New Hogan Reservoir is a 
settlement contract that provides a firm supply of water in all hydrologic year 
types.  The maximum amount available for M&I is approximately 40.171 TAF.  
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The CACWD contract is also firm due to the contract being senior to most other 
water contracts on the river.  However, as development continues in Calaveras 
County, less of the CACWD water will be available to SEWD and its customers.  
This contract currently yields 24 TAF but will diminish over time to 10 TAF. 

Stanislaus River Contracts 
In 1983, SEWD contracted with the USBR for 75,000 acre feet of surface water 
supply from the New Melones Project on the Stanislaus River to be delivered at  

Figure 6. SEWD Existing, Future, and Potential Surface Water 
Right  

 

 

 

 

 

 

 

 

 

 

 

 

Goodwin Dam.   In 1987, SEWD agreed to provide a minimum of 20,000 acre 
feet of treated water per year to the COS Place of Use in accordance with the 
contract entitled, "Second Amended Contract Among the Stockton East Water 
District, The California Water Service Company, The City of Stockton, The 
Lincoln Village Maintenance District, and The Colonial Heights Maintenance 
District Providing For The Sale of Treated Water."  This agreement provides for a 
method of apportionment of the surface water supplies based on the percent of 
total water demand from each of the retail water purveyors.  Currently, 
approximately 47 percent of SEWD’s treated surface water supplies go to Cal-
Water with the remaining going to the COSMUD and County Maintenance 
District service areas. 
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In 1994, SEWD completed construction of the Farmington Canal Project, 
connecting Goodwin Dam to SEWD's WTP expanding its raw water capacity. 
This provided access to SEWD's New Melones CVP Project Supply.  However, in 
the mid 1990's implementation of the Central Valley Project Improvement Act 
(CVPIA) (P.L. 102-575) and other regulatory actions substantially reduced the 
volumes of water SEWD could expect to be delivered under its New Melones 
Project contract, especially in dry years. 

Also included on the Stanislaus River are two interim contracts one from OID and 
the other from SSJID.  SEWD and the urban water retailers have arrangements 
for interim water transfers from OID and SSJID, which hold senior water rights on 
the Stanislaus River.  The OID and SSJID are both renewable contracts.  
Negotiations for renewal can take place as late as 2009.  It should be noted that 
in the DWSP EIR, the assumption for these contracts used 2009 as a 
conservative termination date for one of the two contracts and 2019 for the 
expiration date of the remaining contract.  The change in this WSA and also 
reflected in the General Plan Update Water Supply Evaluation is to have only 
one contract to 2025 is based on updated information and that one district, OID, 
in their draft Water Resources Plan, calls for long term transfer agreements 
(water sales) as a means to fund needed infrastructure improvements in their 
water delivery system.  The projected variability of supply available to SEWD 
under the OID/SSJID contract is shown in Table 4. 

Table 4. Availability of Water Under the OID/SSJID Interim Water 
Contract 

Volume Available Annually 

(AF/year) Percentage 
of Years 

Prior to 2009 After 2009 

85% 30,000 15,000 
9% 12,500 6,250 
6% 8,000 4,000 

 
Other Potential Surface Water Supplies 
Other future supplies are anticipated through future appropriative water right 
permits on the Calaveras and Stanislaus Rivers and Littlejohn’s Creeks.  None of 
these potential supplies are accounted for in this portion of the WSA.  Other 
potential water supplies shown in Figure 6 are also not accounted for as an 
existing supply in this WSA.  These “other potential” sources may be considered 
if existing water supplies are deemed to be insufficient to meet the Project water 
demands over the next 20+ years. 
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2.4.3 Existing Groundwater Supplies 
The urban water retailers currently exercise (and will continue to exercise) their 
rights as overlying groundwater appropriators to extract groundwater from the 
groundwater basin underlying COSMA for delivery to its customers.   
Groundwater is an extremely important resource for COSMUD and can be 
managed for long term sustainability and use through conjunctive use with the 
surface water supplies described above.   

Conjunctive use implies that groundwater will be preserved as the last source of 
supply that is used if surface water supplies are insufficient to meet demands.  
Careful planning and study has and will continue to take place to insure that 
groundwater extraction yields, on average, do not pose any risk of salinity 
intrusion or undue risk to private domestic or agricultural wells in the City of 
Stockton area.  In wet years, when surface water is more plentiful, the 
groundwater basin is allowed to recover through in-lieu recharge (i.e., allowing 
natural recharge to occur from streams and rivers by pumping at lower extraction 
amounts), and in the dry years, groundwater is extracted at higher amounts to 
meet the shortfall of surface water supplies in meeting M&I water demands.   
This WSA recognizes the need to protect this resource that is already threatened 
by salinity intrusion, and to provide a plan to protect the groundwater resources 
indefinitely. 

Groundwater use within the broader San Joaquin County region has resulted in a 
decline of groundwater elevations over the period from 1947 to 2004 as indicated 
by the three hydrographs shown in Figure 7.  The figure illustrates groundwater 
elevations at wells located within and adjacent to the City (see Figure 8 for well 
locations and recent groundwater elevations).  The short duration fluctuations in 
Figure 7 result from the seasonal wet and dry months and irrigation usage within 
each year.  An overall decline in groundwater elevations from 1947 to 1978 is the 
result of agriculture and urban areas relying entirely on groundwater supplies. 

In the late 1970’s, SEWD began to provide supplemental supplies of surface 
water to the Stockton urban water retailers.  The use of surface water in the 
COSMA resulted in an increase in groundwater elevations as shown in the 
hydrographs in Figure 7.  Increases in the elevation continued until the drought 
of the late 1980’s and early 1990s.  The behavior of the groundwater basin 
during the drought and subsequent normal year hydrology of the late 1990’s 
indicate that the basin is recovering and is stabilized and operating within a 
manageable range.  The recent stabilization and improvement in groundwater
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Figure 7. Groundwater Elevation Hydrographs for Areas Near the 
City of Stockton  

(see Figure 8 for Hydrograph locations) 

 
a) Well 1 (State Well ID No. 02N06E26H001M) Hydrograph from 1947 to 2003 

 

 

 

 

 

 

 

 

 
 

 

Data Source:  State of California DWR State Well Monitoring Program as of November 18, 2005 

 
 

b) Well 2 (State Well ID No. 02N07E15C001M) Hydrograph from 1947 to 2003 
 

 

 

 

 

 

 

 

 

 
 

Data Source:  State of California DWR State Well Monitoring Program as of November 18, 2005 
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c) Well 3 (State Well ID No. 01N06E03K001M) Hydrograph from 1947 to 2005 
 

 

 

 

 

 

 

 

 
 
 

 

Data Source:  State of California DWR State Well Monitoring Program as of November 18, 2005 

 
elevations is the result of wet hydrology, active recharge projects, and increased 
surface water deliveries in areas historically served by groundwater.   

Over the period from 1947 to present, the change in slope of the groundwater 
surface in western San Joaquin County has created a condition that has allowed 
saline water to migrate east-northeast into a portion of the COSMA, degrading 
water quality and rendering it unsuitable for municipal or agricultural use in some 
areas. 

An important constraint on the sustainable yield of the groundwater basin is the 
change in the rate of movement of the salinity front. Over the years, there have 
been various estimates of the sustainable long-term yield from the groundwater 
aquifer. The February 1992 Supplemental Report for Water Supply prepared for 
the COS Special Planning Area Study states: 

“about 40,000 acres and an average withdrawal of 0.75 AF/ac/year. 

…groundwater can provide from 0.75 to 1.0 AF/ac/year on a long term basis.” 

Other references to sustainable groundwater yield are included in the COS 1995 
Urban Water Management Plan Update, which uses a long term firm yield of 1.0 
AF/ac/year, and from the North Stockton Master Plan in which 0.75 AF/ac/year is 
used.  A principal objective of the COSMA urban water retailers is to reduce 
groundwater overdraft and protect the groundwater basin from further saltwater 
intrusion and water quality degradation.  Thus, it is appropriate to use a 
reasonable but conservative assumption for groundwater extraction in the urban 
water retailer’s long term water supply planning to insure that the long-term 
program is protective of the groundwater resources.  For analysis based on 
existing water supplies, a 0.60 AF/ac/year factor is used for purposes of   
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Figure 8. COSMA Spring 2004 Groundwater Elevation Contours 

(Data Source: California State Department of Water Resources) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
Not to Scale 

City of Stockton 1990  
General Plan Boundary 

Fall 1996 Saline Front 

LEGEND 

1

1.

Location and Number of 
Well Hydrograph 

2

3

1



WATER SUPPLY ASSESSMENT 
Tidewater Crossing Development 

City of Stockton Municipal Utilities Department 
 

MWH Page 19  January 5, 2006 (Amended February 28, 2008) 
 

evaluating the long term average annual target extraction rate, and a 0.75 
AF/ac/year factor for purposes of setting a not-to-exceed extraction rate in a 
single dry year. 

2.4.4 Section 10910(d)(2)(B)  
This subsection requires a copy of the capital outlay program for financing the 
delivery of the identified water supply to the Project.  The financial program for 
development of surface and groundwater supplies in the COSMA has been done 
at a planning level with the DWSP Feasibility Report.  This work included both 
existing and future capital outlays including the DWSP.  Under this WSA, only the 
SEWD WTP efficiency upgrades and raw water conveyance upgrades are 
needed to meet the Project water demands.  The means of financing these 
capital elements are similar to financing of the DWSP (i.e., the DWSP is not 
required for meeting the Project water demands). 

Currently, the three COSMA urban water retailers finance their respective capital 
costs for new and replacement facilities.  Groundwater is provided by each water 
retailer to its respective service area.  Surface water is purchased by COSMUD, 
Cal Water and the County from SEWD. User fees and connection fees pay for 
each purveyor’s water facilities and for each urban contractor’s portion of SEWD 
facilities, water supply and services.   

Cal Water and COSMUD rates are similar with both at approximately $29 per 
month based on two-thirds of an acre foot per year for a single family home.  This 
analysis assumes that a uniform rate and connection fee are applied over the 
entire service area to provide for the needed capital improvements.   

The current rate structure for COSMUD (see Figure 9) assumes that 
maintenance and operations costs are recovered from revenues generated from 
quantity and fixed service charge rates.  Since replacement water supplies 
benefit existing customers, an additional fixed water supply replacement rate 
component is added to pay for facilities needed to replace lost supplies.  Since 
new growth customers will also be paying this component, they will share in the 
replacement water supply costs.  Costs of capacity constructed for new 
development is borne entirely by new growth through a development fee.  

While not a requirement of this WSA, rate studies completed for the DWSP 
indicate that the construction of the Phase 1 portion of the DWSP will be 
achieved through debt financing using a combination of user rates and 
development fees for debt recovery.  The COS is also pursuing various federal 
and state grants to assist in offsetting the cost to existing rate payers.  The 
financial program is not dependent on obtaining those grants.   
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Figure 9. Conceptual Rate Design of Water Retailers (COSMUD 
Model) 

 

 

 

 

 

 

 

 

 
 

 
 

2.4.5 Section 10910(d)(2)(C)  
This subsection requires identification of any federal, state, and local permits 
required for construction of the facilities identified for delivering the water supply 
to the project.   

Any new wells for the GP Update will be added to each of the water purveyor’s 
California Department of Public Health (DPH) permit to serve potable water 
supplies.  The design of those facilities will require coordination with DPH.  
Expansion of SEWD WTP capacity will also be done in accordance with DPH 
requirements.   Large SEWD WTP efficiency enhancements may require local 
permitting and possible CEQA action depending on the extent of new 
construction.  No other regulatory approvals are anticipated for meeting existing 
demands. 

2.4.6 Section 10910(d)(2)(D)  
This subsection requires identification of any regulatory approvals required for 
delivery of the water supply to the project. 

The groundwater and surface water facilities to serve the Project will be added to 
the DPH permit to serve potable water supplies within the COSMUD service 
area.  The design of those facilities will require coordination with DPH.  No other 
regulatory approvals are anticipated. 
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2.5 Section 10910(e)  

This section states:  

“If no water has been received in prior years by the public water system,…, under 

the existing water supply entitlements, water rights, or water service contracts [identified 

to serve the proposed project], the public water system, … , shall also include in its 

water supply assessment pursuant to subdivision (c), an identification of the other public 

water systems or water service contract holders that receive a water supply or have 

existing water supply entitlements, water rights, or water service contracts, to the same 

source of water as the public water system, … , has identified as a source of water 

supply within its water supply assessments.” 
 
The intent of this section is to identify any potential conflicts that may arise from 
the exercise of an existing water supply entitlement, water right, or water service 
contract to serve a proposed project if such water supply entitlement, water right, 
or water service contract has not been previously exercised. 

Use of Groundwater: 

The water demands of the COSMA will be met in part with groundwater. The 
COSMA urban water retail purveyors have previously exercised their rights as 
overlying groundwater appropriators to serve the water demands of their 
customers and will continue to exercise those rights to provide potable water 
supplies.   

Use of Surface Water: 

The surface water supplies associated with the conjunctive use program fall into 
three categories: 1) water supplies derived from the CVP, 2) interim water supply 
contracts, 3) surplus supplies available on an intermittent basis.  Intermittent 
supplies may be used, if available, but are not considered “firm” and not used in 
the WSA.  

The parties that could most directly be affected by exercise of these water rights 
are CVP contractors, State Water Project (SWP) contractors, water rights holders 
subject to Term 91 conditions, and riparian diverters downstream of the points of 
diversion for each contract. 

2.6 Section 10910(f) 

The water demands of the project will be met partially with groundwater.  
Consequently, Section 10910(f) requires specific additional information. 
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2.6.1 Section 10910(f)(1)  
Section 10910(f)(1) requires a review of groundwater data contained in the 
UWMP. 

The December 2005 UWMP does identify past volumes of groundwater extracted 
by the COSMA urban water retailers.  A graph of historical surface water and 
groundwater supplies from 1994 to 2005 is provided in Figure 9.   

Figure 10. COSMA Historical Groundwater and Surface Water 
Supplies (1994 to 2005) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reference:     City of Stockton Urban Water Management Plan 2005, December 2005 and COSMUD Staff 

2.6.2 Section 10910(f)(2)  
Section 10910(f)(2) requires a description of the groundwater basin and the 
efforts being taken to prevent long-term overdraft. 

The groundwater basin underlying San Joaquin County is part of the contiguous 
Central Valley aquifer system, which supplies groundwater to agricultural, 
domestic, and industrial water users from Redding to Bakersfield. The basin 
consists of Pre-Tertiary igneous and metamorphic rocks of the Sierra Nevada 
that continue west beneath the valley floor. Marine sediments, thousands of feet 
thick, overlie the basement rocks. Continental deposits overlie the marine rocks 
and act as the primary freshwater aquifer in the study area. In local areas, fresh 
water may be present in both marine and continental deposits, and saline water 
may be found in continental deposits. 
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DWR Bulletin 146 identifies the usable aquifer in the eastern portion of San 
Joaquin County as the continental deposits of Miocene and younger age. The 
usable aquifer is present within the boundaries of the county in distinct geologic 
formations that include the Mehrten Formation, the Laguna Formation, the Victor 
Formation, flood basin deposits, and alluvial fan and stream channel deposits. 
The thickness of the usable aquifer ranges from less than 100 feet in the eastern 
edge of the county to over 3,000 feet in the southwestern edge, and is 
approximately 1,000 feet beneath Stockton. 

Groundwater in the San Joaquin County area moves from sources of recharge to 
areas of discharge. Most recharge to the aquifer system occurs from the Delta 
and along active stream channels where extensive sand and gravel deposits 
exist. Consequently, the highest groundwater elevations typically occur near the 
Delta, the Stanislaus River, and the San Joaquin River. Other sources of 
recharge within the project area include subsurface recharge from fractured 
geologic formations to the east, as well as deep percolation from applied surface 
water and precipitation.  

Municipal and agricultural uses of groundwater within San Joaquin County 
contribute to an overall average yield of groundwater estimated to be 867,000 
AF/Y. Historically, groundwater elevations have declined from 40 to 60 feet. As a 
result, a regional cone of depression has formed in Eastern San Joaquin County 
creating a gradient that allows saline water underlying the Delta region to migrate 
northeast within the southern portions of the City. Groundwater underlying the 
City generally flows to the east due to the regional cone of depression. 

In the past, the groundwater basin underlying San Joaquin County has been 
classified by DWR as being in overdraft, especially in the northeastern portion of 
the County.  The COSMA, however, has been instrumental through its voluntary 
participation in funding the existing conjunctive use program for the portion of the 
basin underlying the COSMA that groundwater elevations have stabilized and no 
significant declines have been recorded since the late 1980’s. 

In addition to its historical contributions, the COSMA’s long-term plan for 
preventing overdraft of the groundwater basin are embedded in the objectives of 
the proposed future DWSP to insure systematic, incremental implementation of 
the on-going conjunctive use program to provide a benefit to the groundwater 
basin.   This benefit extends beyond the political boundaries of the COS.  

2.6.3 Section 10910(f)(3)  
Section 10910(f)(3) requires a description of the volume and geographic 
distribution of groundwater extractions from the basin for the last five years (See 
Figure 10).  

Data for municipal and industrial groundwater usage have been collected and are 
shown in Figure 10.  The distribution of groundwater pumping is shown in Figure 
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11 where existing well locations are shown.  Historical groundwater demands 
and location of agriculture and private wells have not been identified, measured, 
and collated. 

2.6.4 Section 10910(f)(4)  
Section 10910(f)(4) requires a description of the projected volume and 
geographic distribution of groundwater extractions from the basin.  For the 
existing supplies, this is presented in Section 10910(d)(1) above and volume and 
location of groundwater wells are represented in Figure 10 and Figure 11, 
respectively.   
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Figure 11. Existing COSMA Well Locations 
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2.6.5 Section 10910(f)(5)  
Section 10910(f)(5) requires an analysis of the sufficiency of the groundwater 
basin to meet the demands associated with the project. 

A portion of this discussion is presented in Section 10910(d)(1) above and 
starting on Page 15 under the heading of “Existing Groundwater Supplies”.  The 
other aspect of considering the sufficiency of groundwater is evaluating the 
groundwater basin as a whole for purposes of providing for existing growth, 
foreseeable growth (i.e., proposed and approved growth), the WSA Project 
growth and projected growth based on the 2035 General Plan Update.   

The general approach taken to determine the adequacy of groundwater from a 
basin-wide perspective, assuming all existing and future users of the 
groundwater basin to 2035, is based on using the integrated groundwater surface 
water model (IGSM) for San Joaquin County that : 

• Includes urban water use and groundwater extractions based on the 
General Plan Update, 

• calculates agricultural supply requirements given the various parameters 
of agricultural crops, irrigation efficiencies, soil conditions, and hydrologic 
conditions, and 

• assumes an empirical-based method for including groundwater extractions 
occurring from residential private wells.   

From this information as well as information pertaining to rainfall, runoff, 
streamflow, urban demands, etc, the IGSM can arrive at a solution regarding 
where groundwater elevations could be based on the input of the various data in 
the 70 years of historical hydrology used in the model. 

The IGSM was calibrated through the period from 1969 to 1992 and then set up 
to be able to run the “what if” questions by looking at 2035 land use conditions 
and running the model through 70 years of historical hydrology.  By doing this, 
the changes in groundwater elevations can be evaluated for 70 years based on 
the various scenarios to determine if any problem might exist (e.g., drying out of 
aquifer, dewatering of wells, movement of the salinity front, etc). 

Memorialized as Exhibit “F” of the Water Supply Evaluation entitled, 
“Groundwater Studies Supporting Agricultural Credits,” a thorough analysis was 
performed to consider full build-out conditions of the 2035 General Plan Update 
and the use of agricultural credits in urban areas where agriculture currently 
exists and is irrigating crops with groundwater.  The results of this study provided 
a conservative justification that a slight increase can occur in the groundwater 
factor of 0.75 AF/ac/year used as a “not- to-exceed” limit in groundwater 
extraction over the urbanized areas of the General Plan Update in any given year 
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without jeopardizing the groundwater basin.  The resulting changes in 
groundwater elevations at the higher 0.87 AF/ac/year between the 2035 General 
Plan Update and modeled 2000 groundwater elevations are shown in Figure 12.  
This figure indicates a significant overall improvement in the southeast portion of 
the 2035 General Plan Update area due to reduced groundwater extractions 
through retirement of agricultural lands and a slight decrease in groundwater 
elevations in the central and north areas located in the current urbanized areas of 
the COSMA.  Changes in groundwater elevations in areas outside the COSMA 
are considered to be small.   The points indicated in the figure represent control 
points used in the General Plan Update study in the determination of the 
acceptable extraction amount.  Readers are referred to the study for more 
detailed information on how these points were used in developing the acceptable 
extraction amount. 

Figure 12.  Regional Change in Groundwater Elevations based on 
2035 General Plan Update 

 

 

 

 

 

 

 

 

 

 

 

 

The conclusion from the above-described evaluation is that use of groundwater 
under full build out conditions of the General Plan Update at a level of 0.87 
AF/ac/year or lower (i.e., 0.75 AF/ac/year is the maximum set in this WSA) will 
not impact the larger groundwater basin; therefore the Project’s use of 
groundwater, if held to the same constraint, will not have a negative effect on 
regional groundwater elevations, water quality, or groundwater quantity.  
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2.7 Existing Conjunctive Management Program and Model 

This section describes how the water supply sources in the COSMA are currently 
being operated in conjunction with each other to meet its demands.  This 
analysis includes modeling a complete conjunctive management program using 
all of the existing COSMA water supplies and applying those supplies against 
existing, reasonably foreseeable, and Project water demands.   For purposes of 
this WSA, reasonably foreseeable is defined as all new development demands 
that have either been approved or have a completed Water Supply Assessment 
on file.  The analysis addresses the question of whether existing supplies can 
meet demands created by existing land uses, the Project and reasonably 
foreseeable land uses over the next 20+ years to 2035.  Especially, it addresses 
the concern if groundwater can sustain existing demands if curtailments in 
surface water occur in the dry years. Under existing conditions, groundwater 
extractions are targeted to not go above the long-term operational yield of the 
basin (0.60 acre-ft/acre/year) and to not go above the not-to-exceed yield of the 
basin (0.75 acre-ft/acre/year). 

For this analysis, it is assumed that SEWD will maintain its existing 50 mgd 
surface WTP until 2009.  SEWD supplies and other groundwater facility supplies 
will meet maximum day municipal demands.  For modeling purposes, it is 
assumed that SEWD WTP capacity is expanded from 50 mgd to 60 mgd in 2016 
(this may occur earlier based on need).  A CEQA analysis may be required at the 
time of expansion but should result in a mitigated negative declaration given that 
there will only be a change to the footprint of the WTP and the improvements are 
considered to be efficiency improvements of an existing WTP to provide a higher 
level of reliability to meet existing water demands.  The financing of these 
improvements will be coordinated in a similar manner as the initial and on-going 
construction of SEWD capital facilities through state and federal grants, and 
contributions by COS rate payers as described in Section 10910(d)(2)(B) on 
Page 19. 

The operation of the conjunctive use model assumes that water demand is met 
first by SEWD and lastly by groundwater.  Additional enhancements to the design 
and operations of the SEWD WTP are assumed to minimize the impact of 
scheduled maintenance, and account for the impact of higher turbidity in the raw 
water supply especially in the wet months of the wet years. 

Groundwater extraction capacity within the existing service area boundary is 
conservatively sized for a certain level of redundancy for service in critical years, 
to meet maximum day demands, and to meet fireflow requirements.  In the event 
that surface water is curtailed by contract, especially in dry and critical years, 
groundwater becomes a significant portion of the urban water retailers’ water 
supply.  Under these conditions water demands will exceed available surface 
water treatment capacity necessitating the on-going use of groundwater facilities 
within the urban retailers’ service areas until the SEWD efficiency enhancements 
are effective.     
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The timing and amount of water assumed available from each SEWD source is 
based on conservative estimates of the reliable yield of each source and the 
probability of the various contracts being renewed.   

The SSJID transfer contract is assumed to expire in 2009 and the OID contract in 
2025 and not be renewed.  In any given year, the OID or SSJID contract water is 
used first then New Hogan and then the New Melones CVP contracts are used.  
The New Hogan contract is assumed to be subject to CVP deficiencies which 
include shortages of up to 40 percent in critical years as well as provisions that 
make the New Melones CVP contract water available only in the wet years.   

This WSA used a 70 year historic model of hydrology to determine the adequacy 
of the water supplies in any given year type.  For instance, in dry years, surface 
water curtailments are considered, so groundwater and rationing are used to 
make up the difference.  The objective is that over the 70 years, the groundwater 
use meets the predefined long term average sustainable yield of 0.60 
AF/acre/year as described above and does not exceed the 0.75 AF/acre/year in 
any single dry year.     

2.8 Water Supply Assessment as per Section 10910 

Given the reliability in surface water and the estimate of firm groundwater yield, 
the adequacy of water supplies can be evaluated for the existing condition plus 
the Project.   

2.8.1 Sustainable Yield of Groundwater 
 
Table 5 shows the water demand and sustainable groundwater yield calculations 
for existing development, foreseeable developed and proposed projects, and the 
WSA Project.  Assuming a total of 46,300 acres of existing developed area for 
2003, the sustainable yield of groundwater for urban development based on 0.60 
AF/ac/year is 27,780 AF/year.  It is important to note that historic records and 
groundwater studies show that at this rate of groundwater extraction, an 
equivalent volume would be recharged into the regional groundwater basin from 
deep percolation, streams and rivers, and subsurface recharge.  Through this 
natural induced recharge, the groundwater system will find an equilibrium that is 
sustainable over the long-term.   

Exhibit “D” is a listing of each approved development and their respective 
acreages as of January 2005.  A total of approximately 5,722 acres was 
approved for development between 2003 and January 2005 and is under 
construction to various degrees.  The COS Planning Department estimates that 
70% of the area is included in the existing developed area of 46,300 acres. Table 
5 shows the remaining 30% or 1,613 acres of approved development that is 
considered to be undeveloped and under this WSA to be in areas where the 0.60 
AF/ac/year of groundwater yield is applicable. 
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One requirement of a WSA is to consider other (proposed) projects for which 
WSA’s have been prepared together with the proposed project. Such projects 
include: 

Cannery Park: 450-acre located southwest of the Eight Mile Road and Highway 
99 interchange.  

Paradise (a.k.a. Westlake) Villages: 683 acres located west of Interstate 5 and 
immediately west of the Spanos Park West, south of Eight Mile Road, east of 
Bishop Cut and north of Disappointment Slough.   

Origone Ranch: 394 acres located in the unincorporated area of San Joaquin 
County south of Eight Mile Road and east of West Road.   

North Stockton Phase III: 237 acres located south of Eight Mile Road and 
Lower Sacramento Road on the east and the Union Pacific Railroad on the west. 

Bear Creek West Specific Plan: 1,149 acres located south of Eight Mile Road, 
west of West Lane, east of Lower Sacramento Road, and north of Sutherland 
drive. 

Bear Creek East: 318 acres located south of Eight Mile Road, east of West 
Lane, west of the Union Pacific Railroad, and north of the Bear Creek drainage 
corridor. 

Weston Towne Center: 59.68 acres located north of French Camp Road, west 
of I-5 at the northwest quadrant of the I-5/French Camp Road interchange, and 
east of McDougald Boulevard and the existing Weston Ranch residential 
subdivision. 

Table 5 shows the total area of new development considered under this WSA as 
5,798 acres.  The amount of this area supplied by groundwater is entirely from 
areas where the 0.60 AF/ac/year of groundwater yield is available. The total 
sustainable yield based on this area is calculated by multiplying 0.60 AF/ac/year 
by the 5,798 acres to equal 3,479 AF/year plus the 27,780 AF/year to equal 
31,259 AF/year.   
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Table 5. Water Demand and Groundwater Yield Considered in WSA 
  

Development 
Existing and 

Project 
Acreage 
(acres) 

Water Demand  
(AF/year) 

Groundwater 
Yield 

(AF/ac/year) 

Groundwater 
Supply 

(AF/year) 

Existing Existing 
Development 46,300 68,810 0.6 27,780

         
Approved Approved 

Development 1,613 2,581 0.6 968
Cannery Park 450 720 0.6 270
Paradise Villages 683 1,093 0.6 410
Origone Ranch 394 630 0.6 236
North Stockton 
Phase III 237 379 0.6 142
Bear Creek West 1,149 1,838 0.6 689
Bear Creek East  318.17 509 0.6 191
Weston Towne 
Centre 59.68 95 0.6 36

Proposed 
Projects 

Tidewater Crossing 894.6 1,431 0.6 537

  

Subtotal for 
Approved and 
Proposed Projects 5,798 9,278   3,479

 Total COSMA 52,098 78,088   31,259
 

3.0 CONJUNCTIVE USE MODEL RESULTS 

The conjunctive use model estimates the needed average groundwater 
extractions over the next 20+ years to 2035 based on available surface water 
supplies and demand management in the dry years.  (Note: this evaluation 
considers water demands based on Table 5 above and water supplies based on 
expected availability and reliability of surface water and groundwater to 2035.  
Consideration of adequacy of water supplies to meet water demands beyond 
those listed in Table 5 is provided in the 2035 General Plan Update Water 
Supply Evaluation.)  Figure 13 is a model depiction of the average use of each 
surface water source over the period from 2000 to 2035.  Figure 14 is a 
snapshot at 2025 showing how water demands are met for the differing 
hydrologic conditions that could occur.  As expected, this figure shows higher use 
of groundwater in the drought years of 1977 and 1987.   

Figure 15 is an important output from the model that shows that demands can be 
met with surface and groundwater supplies to 2035 and not exceed the 
sustainable yield of the groundwater basin.  As indicated by the upper line in 
Figure 15, the WSA build out water demand is reached by 2015 (i.e., build-out 
year of current General Plan) and is based on the projects currently in for 



WATER SUPPLY ASSESSMENT 
Tidewater Crossing Development 

City of Stockton Municipal Utilities Department 
 

MWH Page 32  January 5, 2006 (Amended February 28, 2008) 
 

application including the Project.  The upper line in Figure 15 is the average 
demand, approximately 96% (or 75,070 AF/year) of the total demand, which 
reflects rationing in dry years.  The next dashed line below the top line indicates 
the sustainable yield of the groundwater that increases slightly as new urban 
development occurs. The bottom line of Figure 15 shows the estimated average 
groundwater demand over the planning period.  In year 2035, the groundwater 
demand is shown to be at 30,609 AF/year, or an approximate 704 AF/year 
difference from the long term average sustainable yield goal.   Over the model 
period groundwater use shows to be relatively constant due to increased 
reliability of SEWD supplies.  

Table 6 presents a comparison of normal, dry, and consecutive dry year supplies 
and demands based on a baseline year of 2035.  Supplies are based on the 
forecasted supplies in 2035.   

The average over 70 years of historic hydrology at 2035 conditions is 30,609 
AF/year.  In dry years, slightly more groundwater is available to replace 
deficiencies in surface water as part of the existing conjunctive use program.  
The sustainable yield of groundwater is based on 52,098 acres of existing, 
foreseeable and Project area using a maximum long-term average groundwater 
extraction rate of 31,259 AF/year based on the 0.60 AF/ac/year long term 
average annual factor and 39,074 AF/year not-to-exceed extraction rate in a 
singly dry year based on the 0.75 AF/ac/year factor.  Table 6 indicates that, over 
the 70-year period, only 31,474 AF/year of groundwater use takes place on 
average.  The small difference in the long term average extraction rate in Table 6 
and the average illustrated in Figure 15 is an artifact of the model and how the 
data is represented in Table 6.  Regardless, the average extraction rate meets 
the targeted goal.      

The remaining verification of water supply adequacy is looking at the single dry 
year groundwater extraction over the study period.  This is illustrated in Figure 
16 with the top line indicating water demand, the dashed line indicating the not-
to-exceed groundwater extraction rate of 0.75 AF/ac/year, and the bottom line 
being the highest groundwater use in each year based on the 70 years of 
historical hydrology.   In no year does the maximum groundwater use exceed the 
not-to-exceed groundwater extraction rate.  This along with Table 6 showing that 
supplies meet water demands under dry year conditions using 2035 water supply 
conditions provide the conclusion that existing supplies meet existing water 
demands plus the Project without exceeding the targeted sustainable 
groundwater yield and the not-to-exceed groundwater yield of the aquifer 
underlying the COSMA. 

In addition, the need to consider future supply sources (i.e., Phase 1 DWSP and 
associated water rights) is not necessary based on the results of this WSA.  The 
2035 General Plan Update Water Supply Evaluation does consider future 
supplies when evaluating water demands representative of 2035 levels of 
growth.  Readers are referred to that document for more details. 



WATER SUPPLY ASSESSMENT 
Tidewater Crossing Development 

City of Stockton Municipal Utilities Department 
 
 

MWH                                                                                                            Page 33  January 5, 2006 (Amended February 28, 2008) 
 

Figure 13. Projected Average Surface Water Contract Use from 2000 to 2035 Based on Existing Supplies and 
Existing  Water Demands Plus Project 
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Figure 14.  70-year Historic Hydrologic Period Using Existing Water 
Demands Plus Project and Existing Water Supply Conditions at 2035 

 

 

 

 

 

 

 

 

 

 

Figure 15. Average Groundwater Use vs. Existing Demand Plus Project 
From 2000 to 2035 Using 0.75 AF/ac/year Groundwater Sustainable 

Yield  
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Table 6. Existing (2004), Proposed, and Project Water Supplies and Water Demands for the COSMA by Retail Service Provider 
 

Existing (2004) 
(AF/year) 

Foreseeable 
(AF/year) 

Project 
(AF/year) 

Total 
(AF/year) Hydrologic Year Type 

 

Retail 
Service 
Provider 

 

Level of 
Rationing 

 
Surface 
Water 

Groundwater Total Water 
Supply 

Surface 
Water 

Groundwater Total Water 
Supply 

Surface 
Water 

Groundwater Total Water 
Supply 

Surface 
Water 

Groundwater Total 
Water 
Supply 

Total 
Water 

Demand 
(AF/year) 

COSMUD 0% 19,426 15,124 34,550 19,041 (10,763) 8,279 425 820 1,245 38,893 5,181 44,074 44,074 
Cal-Water 0% 18,247 13,823 32,070 - - - - - - 18,247 13,823 32,070 32,070 

County 0% 1,378 716 2,094 - - - - - - 1,378 716 2,094 2,094 

Normal 
 
 
 Total 0% 39,052 29,663 68,715 19,041 (10,763) 8,279 425 820 1,245 58,518 19,720 78,238 78,238 

COSMUD 15% 16,512 12,855 29,368 (10,910) 17,947 7,037 - 1,058 1,058 5,603 31,860 37,463 37,463 
Cal-Water 15% 15,510 11,749 27,260 - - - - - - 15,510 11,749 27,260 27,260 

County 15% 1,171 609 1,780 - - - - - - 1,171 609 1,780 1,780 

Single Dry 
 
 
 Total 15% 33,194 25,213 58,407 (10,910) 17,947 7,037 - 1,058 1,058 22,284 44,219 66,503 66,503 

COSMUD 0% 19,426 15,124 34,550 19,041 (10,763) 8,279 425 820 1,245 38,893 5,181 44,074 44,074 
Cal-Water 0% 18,247 13,823 32,070 - - - - - - 18,247 13,823 32,070 32,070 

County 0% 1,378 716 2,094 - - - - - - 1,378 716 2,094 2,094 
Total 0% 39,052 29,663 68,715 19,041 (10,763) 8,279 425 820 1,245 58,518 19,720 78,238 78,238 

COSMUD 10% 17,484 13,612 31,095 (12,609) 16,656 4,048 - 1,058 1,058 4,875 31,326 36,202 36,202 
Cal-Water 10% 16,423 12,441 28,863 - - - - - - 16,423 12,441 28,863 28,863 

County 10% 1,240 644 1,885 - - - - - - 1,240 644 1,885 1,885 
Total 10% 35,146 26,697 61,843 (12,609) 16,656 4,048 - 1,058 1,058 22,538 44,411 66,949 66,949 

COSMUD 10% 17,484 13,612 31,095 (12,609) 16,656 4,048 - 1,058 1,058 4,875 31,326 36,202 36,202 
Cal-Water 10% 16,423 12,441 28,863 - - - - - - 16,423 12,441 28,863 28,863 

County 10% 1,240 644 1,885 - - - - - - 1,240 644 1,885 1,885 

Multiple Dry (Hypothetical 3-
year Drought Period into the 
Future(using 1977 to 1980 

Drought Sequence))  

Total 10% 35,146 26,697 61,843 (12,609) 16,656 4,048 - 1,058 1,058 22,538 44,411 66,949 66,949 
COSMUD 5% 19,426 15,124 34,550 4,344 823 5,167 201 988 1,188 23,971 16,935 40,906 40,906 
Cal-Water 5% 18,247 13,823 32,070 - - - - - - 18,247 13,823 32,070 32,070 

County 5% 1,378 716 2,094 - - - - - - 1,378 716 2,094 2,094 

Average over 70-Years 
 
 
 Total 5% 39,052 29,663 68,715 4,344 823 5,167 201 988 1,188 43,596 31,474 75,070 75,070 

Reference:     City of Stockton Urban Water Management Plan 2005, December 2005 
Notes:           1.) Existing is actual 2004 calendar year usage of surface water and groundwater.  The assumption is that 2004 depicts a normal year hydrologic and water supply availability condition. 

2.) Dry year surface water amounts assume SEWD’s New Hogan Central Valley Project water with deficiencies, and Oakdale Irrigation District and South San Joaquin Irrigation District deficiencies as stipulated in the contract for these water supplies.  
3.) Normal year surface water deliveries are restricted to the projected availability of SEWD conveyance and treatment plant capacity (not to exceed 60 mgd). 
4.) Foreseeable includes all projects that have been approved or have a WSA as of the date of this WSA. 
5.) Negative values imply a decrease in the amount of surface water or groundwater based on the use of both supplies in 2004. 
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Figure 16. Maximum Single Year Groundwater Use vs. Demand From 

2000 to 2035 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.0 DETERMINATION OF SUFFICIENCY 

The COSMUD determines that it has sufficient water supplies to meet the water 
demands of the Project.   

The COSMUD makes this determination based on the information provided in this WSA 
and on the following specific facts: 

• The existing near-term and long-term reliable supplies of SEWD surface water 
supplies and indigenous groundwater supplies can deliver a sustainable reliable 
water supply without impacting environmental values and/or impacting the current 
stabilization of the groundwater basin underlying the COSMA. 

• The existing conjunctive use program of using SEWD surface water and COSMA 
groundwater supplies shows that sufficient water rights and available groundwater 
supplies exist for the Project. 

• The project will be served by water supplies made available through the existing 
COS conjunctive use program within the COSMA. 

• The COSMA has a conjunctive use water supply program that can meet water 
demands beyond the WSA demand level to 2035 based on the results of the 2035 
General Plan Update Water Supply Evaluation. 

 
It should be noted that the determination of sufficiency for this project only represents 
the assessment of water supplies at this time and does not constitute a reservation of 
supply to serve this project.  This Water Supply Assessment will remain valid for 24 
months from the date of transmittal to the Community Development Department. 
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EXHIBIT “A” 

Project Location Map 
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EXHIBIT “B” 

 

City of Stockton General Plan Update Water Supply Evaluation



Water Supply Evaluation  
for the  

General Plan Update Preferred Alternative  
 
 

Completed for City of Stockton Municipal 
Utilities Department  

and  
California Water Service Company  

 
 
 
 
 
 
 

December 30, 2005 
Amended May 12, 2006 
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Introduction  
The City of Stockton (COS)1 is currently in the process of updating its General 
Plan (GP Update) as required by state law in the preparation and maintenance of 
all planning documents that serve as blueprints for a community’s land use and 
resource conservation decisions.  As part of this process, the City of Stockton 
Planning Department has requested a study to determine the adequacy of water 
supply resources to serve the preferred land use plan that will supersede the 
current adopted 1990 General Plan.  

To initiate the evaluation of the adequacy of water supplies, the City of Stockton 
Planning Department formally requested the City of Stockton Municipal Utilities 
Department (COSMUD) and the California Water Service Company (Cal Water) 
to prepare assessments of the extent to which existing and anticipated future 
water supplies will suffice to serve levels of growth contemplated under the 
proposed updated General Plan.  This request reflected the fact that the retail 
purveyors’ respective service areas lie entirely or partially within the GP Update 
boundaries.   San Joaquin County has service areas within the planning 
boundary but was not formally notified by the Planning Department of this 
request because County service areas within the COS are developed to their 
maximum build-out and will not be affected by changes in land use proposed 
under the GP Update.  However, supply and demands for the County service 
areas will be accounted for in the evaluation. Figure 1 shows the current 
boundaries of the service areas relative to the current General Plan boundaries.   

As municipal water purveyors that provide retail water service to the COS, the 
notification of the need for a determination of water supply sufficiency invokes a 
response from each agency.  This response is intended to provide the kind of 
information required of a formal “water supply assessment” required by Water 
Code section 10910 et seq. (commonly known as SB 610), even though the 
purveyors do not believe that SB 610 actually applies to a comprehensive 
general plan update.  Rather, SB 610 applies to categories of “projects” 
subsidiary to city-wide general plan updates (e.g., specific plans or general plan 
amendments contemplating the construction of more than 500 dwelling units).  
The limited application of these Water Code requirements was very clear in the 
predecessor to SB 610, known as SB 901 (see former Water Code sections 
10910, subd (a) and 10913.)  When SB 901 was in effect (1996 through 2001), it 
was clearly intended to complement the requirements of Government Code 
sections 65352, subdivision (b)(7), and 65352.5, which remain in effect and 
require cities and counties, in updating their general plans, to consult with “public 
water agencies” and to receive from them detailed information regarding water 
supply availability.   

                                                 
1 COS is used in when referring to the political entity of the City of Stockton; whereas, the City of Stockton Metropolitan 
Area (COSMA) is used to refer to the geographic area that is or will be the service areas of the urban water retailers. 
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Figure 1. City of Stockton Water Retail Purveyors 
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Even though the purveyors believe that SB 610 was not intended to change the 
approach that was in effect during the lifetime of SB 901, the purveyors, in the 
spirit of cooperation, have nevertheless undertaken preparation of this document 
with the intent of having it function as a de facto water supply assessment, 
despite the general nature of the project at issue and the inevitably of the 
somewhat general nature of discussion included herein.  It is important to 
acknowledge that this document is not a substitute for the formal consultation 
required by Government Code sections 65352 and 65352.5.  See Exhibit “A” for 
response memo from COSMUD to the City of Stockton Community Development 
Department regarding the purpose of this WSE and the manner in which this 
WSE fulfills their request for a water supply assessment. 

Background  
The water supply resources serving the City of Stockton Metropolitan Area 
(COSMA), as it is defined by the GP Update, and the manner in which the water 
supply resources are conveyed, treated, and distributed to various customer 
sectors currently and into the future require some knowledge of the agreements 
and programs that are currently moving forward with a high level of certainty and 
those that are needed and being planned for on the path to full build-out of the 
GP Update. 

The intent of the California Water Code 10910 - 10915 (inclusive) is to provide a 
means for coordination between land use lead agencies and public water 
purveyors.  The purpose of this coordination is to ensure that prudent water 
supply planning has been conducted, and that planned water supplies are 
adequate to meet existing and anticipated demands.   

Water Code Sections 10910 - 10915 (inclusive) require land use lead agencies: 
1) to identify the responsible public water purveyor for a proposed development 
project, and 2) to request from the responsible purveyor, a “Water Supply 
Assessment” (WSA).  The purpose of the WSA is to demonstrate the sufficiency 
of the purveyors’ water supplies to satisfy the water demands of the proposed 
development project, while still meeting the current and projected water demands 
of existing customers.  Although, as explained in the Introduction, the purveyors 
do not believe that a formal water supply assessment is required for a general 
plan update, this document has nevertheless been prepared with the intent of 
including all of the contents required of a formal WSA.  This is so despite the title 
of the document being a Water Supply Evaluation (WSE) rather than a WSA.   

Project Description  
 
The City of Stockton is located near the center of San Joaquin County 
immediately south of the community of Lodi and north of the community of 
Manteca.  The City serves as the County seat and is located 83 miles east of the 
San Francisco Bay area and 40 miles south of the City of Sacramento.  Interstate  
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5 runs north-south near the western border of the City and State Route 99 runs 
north-south near the eastern border of the City.  The primary zone of the Delta is 
located to the west of the City.  Much of the City is located within the primary and 
secondary zone of the Delta. 

The preferred land use alternative or GP Update encompasses all of the area 
inside the City Limits, the existing SOI Area, and additional unincorporated land 
areas that may influence future planning efforts.  See Figure 2 for location and 
extent of GP Update (based on GIS shape files) and Exhibit “B” for latest 
preferred land use diagram submitted by planning with the WSE request.  These 
current boundaries extend to Armstrong Road and Live Oak Road on the north; 
portions of State Route 99 and the Stockton Diverting Canal, and Jack Tone 
Road to the east; and Roth Road on the south.  The western boundary is formed 
by several features including a portion of the San Joaquin River, State Route 4, 
Burns Cutoff and Bishop Cut.   

Current Water Supply Condition  
 
Like many northern California communities, the City of Stockton Metropolitan 
Area (COSMA, see footnote 1) is experiencing substantial population growth and 
increasing water demands. At the same time, regulatory pressures, increased 
water usage in neighboring areas, and saline intrusion affecting groundwater 
supplies are straining the City's already limited water supplies.  As a result, the 
COS has focused attention on the availability of existing surface water supplies 
from Stockton East Water District (SEWD), obtaining new surface water supplies 
from a new Delta diversion, demand management through water conservation 
practices, and the need to manage groundwater resources at a sustainable yield.  
The objective is to achieve a long-term reliable water supply for existing and 
future customers.   
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Figure 2. Preferred General Plan Update Alternative Land Use Diagram (May 
2005 Version) 
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A product of the effort in obtaining new surface water supplies from the Delta is a 
water right application2 to the State Water Resources Control Board (SWRCB) on 
January 6, 1996, that requested an increasing amount of surface water from 
approximately 20,000 acre-feet per year (AF/year) initially, up to 125,900 AF/year 
in 2050.  To divert and deliver this surface water supply, COSMUD (on behalf of 
the City, Cal-Water, and San Joaquin County) is pursuing the Delta Water Supply 
Project (DWSP) which will achieve the following three objectives: 

•  To replace declining and unreliable surface water supplies. 

•  To protect and restore groundwater resources. 

•  To provide adequate water supplies to accommodate planned growth. 

The DWSP is a multi-phased surface water project that is viewed as having two 
distinct phases.  Phase 1 is the critical phase of the DWSP that has undergone 
CEQA evaluation and is depicted in all studies at the project level.  Phase 1 
achieves the following: 1) meets existing water demands that are threatened by 
reductions in existing surface water and groundwater supplies, 2) meets flexible 
and consistent groundwater management of the groundwater basin underlying 
the COS, and 3) meets growing water demands from new development in the 
COS from present to build-out of the 1990 General Plan.  Phase 2 is viewed as 
the next increment of DWSP capacity when it is needed based on water 
demands and supplies beyond the 1990 General Plan and has been evaluated in 
the planning documents at the programmatic level only.  The City will prepare a 
new and complete CEQA environmental review prior to seeking additional water 
rights from the SWRCB for water in addition to that provided pursuant to Water 
Code Section 1485.   

On April 22, 2003, Stockton’s City Council approved the DWSP Feasibility Report 
and directed the Municipal Utilities Department (COSMUD) staff to complete the 
necessary environmental studies to comply with the California Environmental 
Quality Act (CEQA) and the National Environmental Policy Act (NEPA). An 
environmental impact report (“EIR”) was prepared to satisfy CEQA with respect 
to the DWSP. On November 8, 2005, the Stockton City Council certified the EIR 
and also authorized the City staff to proceed with the project. The certified 
document was included as part of the water rights application package submitted 
to SWRCB, which issued a permit for a Delta diversion for Phase 1 in the amount 
of 33,600 AF/year on March 8, 2006 (See Exhibit “C”). 

With certification of the EIR and SWRCB issuance of the water right permit, the 
City will proceed with design and construction of Phase 1 of the DWSP. Upon 
start up of the Phase 1 DWSP, the urban water retailers will have a third source 
of supply in addition to the existing treated surface water supply from the SEWD 
                                                 
2 The application claims two separate, cumulative water rights: a right pursuant to California Water Code Section 1485, 
and a right pursuant to the "watershed of origin" provisions of California Water Code Section 11460 and the Delta 
Protection Act, California Water Code Section 12200 et seq.  These water rights are discussed in-depth starting on Page 
41 under the Section titled, “Necessary DWSP Water Right Permits”  
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treatment plant and existing groundwater supply from wells located throughout 
the COSMA service area.  The reliability of water supply resources for the 
COSMA will be greatly enhanced for the next 20 years while plans and 
agreements are secured for increased water supplies for the long-term build-out 
of the COS GP Update.  Phase 2 DWSP will be pursued only when water 
demands and supplies require the additional supply capacity. As mentioned 
above, a separate approval process for Phase 2 will take place at that time. 

Overview of COSMA’s Future Water Demands  
Determination of Water Demand for the GP Update 
The water demands associated with new growth in the COSMA have been 
evaluated as part of the DWSP Feasibility Report. The findings of the DWSP 
report have been incorporated into the City of Stockton’s 2005 Urban Water 
Management Plan (UWMP)3.  The DWSP report evaluated current water 
demands and developed a land-use based water demand projection for build-out 
of the current City General Plan and then developed a population based demand 
for expected growth beyond General Plan build-out which was projected to be 
2015.  

Population and land use based water demand forecasting are two widely 
accepted methods of calculating water demands.  Population methods use per 
capita water demand factors.  Estimated per capita demands are generated 
through use of total water production records and census population data for the 
service area.  One weakness of population-based projection methods is that the 
water demands are uniformly distributed over the service area, not accounting for 
land uses that have wide variations in demands.  Another disadvantage is that it 
does not accurately reflect changes in the mix of residential and non-residential 
water demands over time.  Using a water demand growth rate based on historic 
population growth rates is most appropriate for addressing water demands that 
extend beyond the planning horizon of the General Plan. 

Because it reflects land uses planned for by a community and it better accounts 
for spatial demand variations, land-use based projections are typically preferred. 
Land-use based projections can be used when land uses and water demand 
data are available for specific land-use categories.  Estimating a water demand 
factor for a land use category requires meter data specific to the category and a 
sample population of significant size. Land use based water demand factors are 
developed on an acre-feet per acre per year (AF/ac/year) basis.   

Compliance with SB 610 is simplified greatly by utilizing the land use based 
methodology.  In requesting assurance of a reliable water supply, development 
projects can be tracked by the General Plan land use map to determine if the 
lands were included in the water supply analysis and at what levels of assumed 

                                                 
3 The information from the December 2005 UWMP must be included in the Conservation Element of the General Plan. 
See Government Code Section 65302(d). 
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water demand.  For purposes of the DWSP Feasibility Report, land use based 
water demand factors were determined and applied to the current 1990 General 
Plan.  This application of land-based unit demand factors totaled approximately 
85,330 AF/year of water demand by 2015.  The COSMA is currently producing 
68,000 AF/year.  The same factors are applied to the GP Update to consider the 
build-out water demand as shown in Table 1 showing a build-out water demand 
of 156,083 AF/year in 2035.   

The next level of analysis of water demand is the temporal buildup of demand.  
Both the water right application and the DWSP report assumed a constant 
population growth to 2050.  The rate of growth increases slightly from both of 
these studies due to the expanded Sphere of Influence (SOI) of the GP Update.  
For consistency with these two documents, the same assumption will be made in 
this WSE.  Figure 3 provides both the population growth and water demand over 
the period from 1990 to 2000 (latest census data), and then to 2035 (build-out of 
the GP Update).  Population is on the left y-axis and water demand is on right y-
axis. 

Based on Figure 3, water demands within the COSMA are projected to increase 
from the present 68,000 AF/year in 2004, to 85,330 AF/year in 2015 (build-out of 
1990 General Plan) to156,083 AF/year by build-out of the GP Update.  Figure 3 
is used to determine, describe, and evaluate the needed water supply resources 
to meet growth from 2005 to 2035. This figure indicates a total population at 2035 
of 592,000 people assuming an average 2.4% growth rate, roughly equating to 
235 gallons of water per day per capita. 

The DWSP Feasibility Report used a 1.9 percent growth rate at an average of 
241 gallons per capita per day.  The growth rate and projected per capita water 
demand can be adjusted as General Plan information becomes available through 
customer usage and production data and information compiled as part of future 
updates to the UWMP.  Regardless of either of the population growth or the per 
capita water usage, the water demand land use factors are the determining 
numbers used for calculating the water demand at build-out of the GP Update 
and will be used for this WSE. 
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Table 1. GP Update Build-out Water Demand Determination 

 Designated Land Use 
Planning Area 

Acreage 
Unit Water Demand 

Factor 
Water 

Demand 
   (acres) (AF/ac/year) AF/year 
 Residential Estate           2,460                1.5            3,690  
 Low Density Residential         26,220                1.5          39,330  
 Medium Density Residential           1,970                1.5            2,955  
 High Density Residential           1,150                3.0            3,450  
 Village         18,430                3.0          55,290  
 Administrative Professional           1,050                1.5            1,575  
 Commercial           4,780                1.5            7,170  
 Mixed Use           1,420                1.9            2,698  
 Industrial         17,070                1.5          25,605  
 Institutional           7,160                1.5          10,740  
 Parks and Recreation           1,790                2.0            3,580  
  Open Space/Agriculture         38,560                 -                   -    
 Total       122,060          156,083  
Source: NOP of Draft EIR, May 2005 Table 2. Designated Land Uses… 

 

 

Figure 3. Population and Water Demand Increase Over Time 
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Table 2  and Figure 4 show the past, current, and estimated projected demand 
to 2035 within the expanded Sphere of Influence (SOI) of the GP Update for 
each of the water retailers: COSMUD, Cal Water and San Joaquin County. The 
COSMUD is expected to experience the greatest increase in demand since most 
development will occur in its designated service areas. Cal Water’s demand 
increase is projected to grow at a lower rate because much of its service area is 
developed. New development will either occur as infill or in areas east of Cal 
Water’s existing service area which is not growing as rapidly as the areas in the 
northern and southern portions of COSMA (i.e., COSMUD service areas).  Build-
out of Cal-Water is assumed to occur by 2030.  The County’s demand is 
expected to be relatively static since the areas it serves are fully developed.  
Increases in demand would likely be due to redevelopment. 

Table 2. Past, Current, and Projected Water Demands by Retail Service Provider 
COSMUD Cal Water County Year Total 

Demand 
(AF/year) Demand 

(AF/year) 
Percent of 

Total 
Demand 

Demand 
(AF/year)

Percent of 
Total 

Demand 

Demand 
(AF/year) 

Percent of 
Total 

Demand 
1994 54,204 22,619 41.70% 30,345 55.90% 1,296 2.40% 

2004 68,714 34,550 50.30% 32,070 46.70% 2,094 3.00% 

2010 81,250 42,170 51.90% 36,940 45.50% 2,140 2.60% 

2015 85,330 46,078 54.00% 37,076 43.45% 2,176 2.55% 

2020 106,250 64,030 60.30% 40,000 37.60% 2,220 2.10% 

2030 137,500 92,200 67.00% 43,000 31.30% 2,300 1.70% 

2035 156,083 110,663 70.90% 43,079 27.60% 2,341 1.50% 
 

Figure 4. Demand Growth by Retail Service Provider 
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The above water demand projections are all based on an annual average volume 
of water expressed in AF/year.  The use of an annual average is needed for the 
planning of water supply sources (e.g., surface water contracts, groundwater 
extraction yields, etc.) but does not address the facility side of whether the water 
supply facility capacity is available to convey raw surface water, extract 
groundwater, and treat water supplies, if necessary.   

To arrive at the monthly variation in water demand, a multiplier is determined 
based on historical use of water in the region.  For the Stockton area Figure 5  
presents the monthly multipliers that, when applied to the average annual water 
demand, results in the corresponding monthly water demand and needed water 
supply facility capacity.   The month of July represents the highest water demand 
with a 1.79 multiplier.   In million gallons per day (mgd), this results in a minimum 
total system capacity of 250 mgd at build-out of the GP Update.  In addition, 
since surface water serves as the base supply, the peaking factor for surface 
water facilities is slightly different than for groundwater facilities.  For instance, 
the surface water facility multiplier is 1.25 and the groundwater 1.43.  When 
these two are multiplied together the 1.79 total system multiplier is obtained.  
Peak hour water facility capacity (highest water use) is met through in-system 
storage and is not evaluated in this WSE.  Average annual sufficiency of supplies 
and maximum month sufficiency in water facility capacity are both evaluated in 
this WSE.  In addition, since the COSMA is served through a conjunctive use 
system, there is some redundancy in system capacity to account for the dry 
years when surface water capacity may not be fully utilized due to supply 
constraints. 

 
Figure 5. Monthly Multipliers for Annual Average Water Demand 
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Elements of a WSA 
As mentioned in the introduction, it is the intent of this WSE to use Water Code 
Sections 10910 – 10915 as a template to address the elements of water supply 
that are of the utmost concern.  This WSE is structured according to the same 
requirements of a WSA.   

Determine if Project is Subject To CEQA [Section 
10910(a)] 
The City of Stockton Planning Department has made a determination that the 
Project is subject to CEQA.   

Identify Responsible Public Water System [Section 10910(b)] 
The City of Stockton Planning Department has identified COSMUD and Cal-
Water as the responsible public water system purveyors for the GP Update.  The 
Planning Department possesses information regarding existing development and 
other approved development applications within the GP Update SOI which 
should be considered in the preparation of this WSE. 

Determine if UWMP Includes Water Demands [Section 10910(c)] 
Projected annual water demands beyond the year 2020 are not specifically 
included in COSMUD’s current UWMP.  In Cal Water’s UWMP, water demand 
forecasts based on population growth, not land use, are made to 2030.  Although 
not specifically identified as such, the water demand factors adopted by the COS 
for water supply planning in the DWSP Feasibility Report are shown in Table 1 in 
the column titled “Unit Water Demand Factor”. 

Identify Existing Water Supplies for the GP Update [Section 
10910(d)] 

Section 10910(d)(1)  
Section 10910(d)(1) requires identification of existing water supply entitlements, 
water rights, or water service contracts and quantification of water obtained by 
the water purveyors pursuant to those water supply entitlements, water rights, or 
water service contracts in previous years. 

Existing Surface Water Supplies 
Stockton East Water District (SEWD) was organized as a public agency on June 
7, 1948, under the provisions of the California Water Conservation District Act of 
1931.  Since 1978, SEWD has been treating and supplying treated surface water 
up to 45 mgd to the region’s urban areas through its three urban contractors 
(water retailer providers or urban contractors): COSMUD, Cal-Water, and San 
Joaquin County.  The historical water demands from 1994 to 2005 from each of 
the urban contractors are illustrated in Figure 6, Figure 7 and Figure 8.  The 
2004 conditions are used as a baseline in this WSE because the hydrology and 
water use for 2004 are said to depict normal year conditions.   
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Figure 6. Historical COSMA Water Supply from Groundwater and Surface 
Water 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Historical Use of Water Supplies by Water Retailer 
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Figure 8. Historical Use of SEWD and Groundwater Supplies by Water Retailer 

 

 

 

 

 

 

 

 

 

 

The existing (2004) water demand is approximately 68,714 AF/year.  Both local 
groundwater in the urban contractors’ service area and treated surface water 
from SEWD have met the urban contractors’ water demands during this period. 

The use of water by water retail provider is shown in Figure 7 and the split 
between the two supplies (SEWD and groundwater) for each water retailer is 
illustrated in Figure 8.  SEWD also provides surface water for agricultural 
irrigation to farmers within its District.  This water is not considered in this WSE.  
Construction of improvements to the SEWD water treatment plant (WTP) are 
currently being made to increase plant flow capacity by 5 mgd for a rated WTP 
capacity of 50 mgd. 

Groundwater extraction capacity within the General Plan Boundary has been 
designed to meet maximum day demands for COS, Cal Water and the County in 
the event that little or no treated surface water is available from SEWD in dry and 
critical years. Prior to construction of the DWSP (first phase assumed to be 
completed in 2010), water demands will exceed available surface water 
treatment capacity necessitating the construction of additional interim 
groundwater facilities until additional treated surface water capacity (SEWD 
expansion and DWSP construction) is brought on-line. 

SEWD Surface Water Contract Entitlements 
The COSMA currently receives surface water supplies (via SEWD) from five 
sources as shown in Table 3.  Surface water supplies can come from many 
sources in the eastern Sierra Nevada foothills as shown in Figure 9.  Total 
existing firm supplies for municipal and industrial (M&I) uses are approximated to 
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yield 104.1 thousand AF/year (TAF/year) under wet and above average 
hydrologic conditions.  Their full entitlements including interim and future supply 
sources could yield 180 TAF/year.  Currently, SEWD’s ability to use its full water 
right amount is constrained by one or more of the following in any given year: 1) 
the hydrologic year type (i.e., dry year curtailment provisions in surface water 
contracts and reductions in surface water contracted from other agencies), 2) the 
COSMA M&I water demand, 3) the raw water delivery system to the SEWD 
WTP, 4) the rated SEWD WTP capacity, and 5) the treated water conveyance 
capacity from the WTP.   

Existing firm surface water contracts held by SEWD include a Bureau of 
Reclamation (Reclamation) contract (New Hogan Reservoir) and a Calaveras 
County Water District (CACWD) contract on the Calaveras River based on 
appropriative water rights held by CACWD, and a Reclamation Central Valley 
Project (CVP) contract on the Stanislaus River (New Melones Reservoir).  
Contract documents, agreements, and applications for these surface water 
supplies are available for review in Exhibit “D”.   A full description of each 
contract is provided below. 

Table 3. Current and Future SEWD Water Sources and Critical Year Availability  
Projected “Critical Year” Annual 

Availability 
(AF/year) 

Planning Year 
Source Annual Contract Amount 

Thousand Acre-feet (TAF) 

2000 2010 2020 2035 
Current and Future “Firm” Sources of Supply 
Reclamation – New Hogan 
Water Supplies, CACWD and 
SEWD 

Total Yield 84.1 TAF 1 
SEWD Entitled to M&I or Ag 40.171 TAF 20,000 12,000 12,000 12,000 

CACWD Appropriative Water 
Rights 

Unused CACWD Rights2 (Currently at 
Approximately M&I 24 TAF initially to 10 TAF at 
build-out) 

20,000 10,000 10,000 10,000 

Reclamation – New Melones 
Interim Water Contract 
and Section 215 “Spill” Water 

Total Contract 75 TAF 
(M&I 40 TAF) 
(Ag & Recharge 20 TAF) 
(Losses 15 TAF) 

Not Available in Dry Years 

SSJID Transfer -  
Stanislaus River (Interim M&I 15 TAF) 4,000 4,000 0 0 

OID Transfer - Stanislaus 
River (includes contract 
renewal to 2025) 

(Interim M&I 15 TAF) 4,000 4,000 4,000 0 

Future Appropriative Water 
Rights on the Calaveras River 

(Not Yet Determined, Assumed to be M&I  50 TAF 
in Wet and Above Normal years Only) Not Available in Dry Years 

Total 
(Firm M&I 104.1 TAF initially to 94.1 TAF at 
build-out) 
(Approximate Max Future M&I 180 TAF) 

48,000 30,000 26,000 22,000 

Notes:   
1. SEWD has a right to 56.5 percent of the yield, and CACWD has rights to the remaining 43.5 percent.  CACWD currently uses 
approximately 3,500 ac-ft of its allocation, and use of their appropriative water rights is 13,000 ac-ft.  
2. Based on an agreement between CACWD and SEWD, SEWD currently has use of the unused portion of CACWD’s appropriative 
water rights that yields approximately 24TAF. 
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Calaveras River Contracts 
The Reclamation contract for water stored in New Hogan Reservoir is a 
settlement contract that provides a firm supply of water in all hydrologic year 
types.  The maximum amount available for M&I is approximately 40.171 TAF.  
The CACWD contract is also firm due to the contract being senior to most other 
water contracts on the river.  However, as development continues in Calaveras 
County, less of the CACWD water will be available to SEWD and its customers.  
This contract currently yields 24 TAF and will ultimately be decreased to 10 TAF 
at build-out. 

Stanislaus River Contracts 
In 1983, SEWD contracted with the USBR for 75,000 acre-feet of surface water 
supply from the New Melones Project on the Stanislaus River to be delivered at 
Goodwin Dam.   In 1987, SEWD agreed to provide a minimum of 20,000 acre-
feet of treated water per year to the COS Place of Use in accordance with the 
contract entitled, "Second Amended Contract Among the Stockton East Water  

Figure 9.  SEWD Existing, Future, and Potential Surface Water Right  
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District Providing For The Sale of Treated Water."  For the coming year, this 
agreement allocates the quantity of treated surface water from the SEWD WTP 
that each urban water contractor (COS, Cal Water and the County) is to receive 
based on its percentage of total water used in the Stockton Metropolitan area 
during the previous year.  In 2004-2005, SEWD WTP production was allocated 
as follows: COS – 49.75%, Cal Water – 46.72% and County – 3.53%.  Because 
of COS’ much more rapid growth in population and hence water demand during 
the past five years, its percentage of SEWD WTP output has increased by 6.9% 
from 2000 – 2001 while Cal Water’s has declined by 7.0 % during the same 
period. The County’s share has increased slightly from 3.41% to 3.53% during 
the same five-year period. 

In 1994, SEWD completed construction of the Farmington Canal Project, 
connecting Goodwin Dam to SEWD's WTP expanding its raw water capacity. 
This provided access to SEWD's New Melones CVP Project Supply.  However, in 
the mid 1990's implementation of the Central Valley Project Improvement Act 
(CVPIA) (P.L. 102-575) and other regulatory actions substantially reduced the 
volumes of water SEWD could expect to be delivered under its New Melones 
Project contract, especially in dry years. 

Also included on the Stanislaus River are two interim contracts one from OID and 
the other from SSJID.  SEWD and the urban water retailers have arrangements 
for interim water transfers from Oakdale Irrigation District (OID) and South San 
Joaquin Irrigation District (SSJID), which hold senior water rights on the 
Stanislaus River.  The OID/SSJID water transfer contract includes an option to 
renew for a minimum of a ten-year period upon expiration in 2009, subject to 
mutually agreeable conditions. The OID/SSJID contract is currently for up to 
30,000 AF/year, 15,000 AF/yr from each district. For the purposes of this WSE, it 
is assumed that mutually agreeable conditions will result in only one of the 
irrigation districts renewing to 2025.  The projected variability of supply available 
to SEWD under the OID/SSJID contract is shown in Table 4. 

Table 4. Availability of Water Under the OID/SSJID Interim Water Contract 
Volume Available Annually 

(AF/year) Percentage 
of Years 

Prior to 2009 After 2009 

85% 30,000 15,000
9% 12,500 6,250
6% 8,000 4,000
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Existing Groundwater Supplies 
The urban water retailers currently exercise (and will continue to exercise) their 
rights as overlying groundwater appropriators to extract groundwater from the 
groundwater basin underlying COSMA for delivery to its customers.   
Groundwater is an extremely important resource for the urban water retailers and 
can be managed for long term sustainability and use through conjunctive use 
with the surface water supplies described above.   

Conjunctive use implies that groundwater will be preserved as the last source of 
supply that is used if surface water supplies are insufficient to meet demands.  
Careful planning and study has taken place to insure that groundwater extraction 
yields, on average, do not pose any risk of salinity intrusion or undue risk to 
private domestic or agricultural wells in the City of Stockton area.  In wet years, 
when surface water is more plentiful, the groundwater basin is allowed to recover 
through in-lieu recharge (i.e., allowing natural recharge to occur from streams 
and rivers and not pumping), and in the dry years, groundwater is extracted to 
meet the shortfall of surface water supplies in meeting M&I water demands.   
This WSE recognizes the need to protect this resource that is already threatened 
by salinity intrusion, and to provide a plan to protect the groundwater resources 
indefinitely.  Groundwater use within the broader San Joaquin County region has 
resulted in a decline of groundwater elevations over the period from 1947 to 2004 
as indicated by the three hydrographs shown in Figure 10.  The figure illustrates 
groundwater elevations at wells located within and adjacent to the City (see 
Figure 11 for well locations and recent groundwater elevations).  The short 
duration fluctuations in Figure 10 result from the seasonal wet and dry months 
and irrigation usage within each year.  An overall decline in groundwater 
elevations from 1947 to 1978 is the result of agriculture and urban areas relying 
entirely on groundwater supplies. 
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Figure 10. Groundwater Elevation Hydrographs for Areas Near the City of 
Stockton  

(See Figure 11 for Hydrograph locations) 
 
a) Well 1 (State Well ID No. 02N06E26H001M) Hydrograph from 1947 to 2003 
 
 
 
 
 
 
 
 
 

 
 
 
  
 
 
 
 
 
 
 
Data Source:  State of California DWR State Well Monitoring Program as of November 18, 2005 

 
 
In the late 1970’s, SEWD began to provide supplemental supplies of surface 
water to the Stockton urban water retailers.  The use of surface water in the 
COSMA resulted in an increase in groundwater elevations as shown in the 
hydrographs in Figure 10.  Increases in the elevation continued until the drought 
of the late 1980’s and early 1990s.  The behavior of the groundwater basin 
during the drought and subsequent normal year hydrology of the late 1990’s 
indicate that the basin is recovering and is stabilized and operating within a 
manageable range.  The recent stabilization and improvement in groundwater 
elevations is the result of wet hydrology, active recharge projects, and increased 
surface water deliveries in areas historically served by groundwater.   

Over the period from 1947 to present, the change in slope of the groundwater 
surface in western San Joaquin County has created a condition that has allowed 
saline water to migrate east-northeast into a portion of the COSMA, degrading 
water quality and rendering it unsuitable for municipal or agricultural use in some 
areas. 

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

12
/1

7/
19

45
12

/1
7/

19
47

12
/1

7/
19

49
12

/1
7/

19
51

12
/1

7/
19

53
12

/1
7/

19
55

12
/1

7/
19

57
12

/1
7/

19
59

12
/1

7/
19

61
12

/1
7/

19
63

12
/1

7/
19

65
12

/1
7/

19
67

12
/1

7/
19

69
12

/1
7/

19
71

12
/1

7/
19

73
12

/1
7/

19
75

12
/1

7/
19

77
12

/1
7/

19
79

12
/1

7/
19

81
12

/1
7/

19
83

12
/1

7/
19

85
12

/1
7/

19
87

12
/1

7/
19

89
12

/1
7/

19
91

12
/1

7/
19

93
12

/1
7/

19
95

12
/1

7/
19

97
12

/1
7/

19
99

12
/1

7/
20

01
12

/1
7/

20
03

G
ro

un
dw

at
er

 E
le

va
tio

n 
(f

t m
sl

)

Steady Decline in Groundwater  
Elevations with Increase in Use of 

Groundwater 1947 to 1978

Higher Groundwater Elevations with 
Increased Use of Surface Water 
Following Creation of SEWD  

Decline in Groundwater Elevations from 
Dry Year Conjunctive Use of Groundwater 

During 1987 Drought

Recovery in Groundwater Elevations During 
Normal and Wet Years 



WATER SUPPLY EVALUATION 
General Plan Update Preferred Alternative 

City of Stockton Municipal Utilities Department and California Water Service Company 
 

MWH Page 20  December 30, 2005 (Amended May 12, 2006) 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WATER SUPPLY EVALUATION 
General Plan Update Preferred Alternative 

City of Stockton Municipal Utilities Department and California Water Service Company 
 

MWH Page 21  December 30, 2005 (Amended May 12, 2006) 

Figure 11. COSMA Spring 2004 Groundwater Elevation Contours 

(Data Source: California State Department of Water Resources) 
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The sustainable yield of the groundwater basin is based on changes in the rate of 
movement of the salinity front. Over the years, there have been various 
estimates of the sustainable long-term yield from the groundwater aquifer. The 
February 1992 Supplemental Report for Water Supply prepared for the COS 
Special Planning Area Study states: 
 
“ about 40,000 acres and an average withdrawal of 0.75 AF/ac/year. …groundwater can 
provide from 0.75 to 1.0 AF/ac/year on a long term basis.” 

 
Other references to sustainable groundwater yield are included in the COS 1995 
Urban Water Management Plan Update, which uses a long term firm yield of 1.0 
AF/ac/year, and from the North Stockton Master Plan in which 0.75 AF/ac/year is 
used.  A principal objective of the COSMA urban water retailers is to reduce 
groundwater overdraft and protect the groundwater basin from further saltwater 
intrusion and water quality degradation.  Thus, it is appropriate to use a 
reasonable but conservative assumption for groundwater extraction in the urban 
water retailer’s long term water supply planning to insure that the long-term 
program is protective of the groundwater resources.   

Existing Water Supply System Capacity 
As shown in Figure 1, the City is separated into three distinct service areas.  
These service areas or water systems are described below and are based on 
2004 conditions. 

California Water Service Company System.  The Cal Water service area is 
comprised of the older downtown portions of the City and makes up the middle 
one-third of the Planning Area.  The existing distribution network is reflective of a 
groundwater-only system where multiple well sources have reduced the need for 
large transmission facilities.  A single backbone transmission main originating 
from the east side of the Cal Water service area is used to convey treated 
surface water from the SEWD WTP.  Cal Water currently has a maximum day 
demand of 64 mgd served by 58 wells, and 26.4 mgd of SEWD surface water 
capacity. 

COSMUD North System.  The COSMUD north system is bounded by Eight Mile 
Road on the North, the City Boundary on the east and west, and the large 
shipping channel and Cal Water Boundary on the south.  Like Cal Water, the 
existing network is reflective of a groundwater-only system that has been 
upgraded with a series of backbone transmission mains to convey surface water 
from the SEWD WTP.  The COSMUD north system currently has a maximum 
day demand of 39.8 mgd served by 23 wells, and 18.6 mgd of SEWD surface 
water capacity. 
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COSMUD South System.  The COSMUD south system comprises the southern 
one-third of the Planning Area bounded by Cal Water on the north and the Urban 
Service Area Boundary on the east, west, and south.  As of November 2005, the 
COSMUD south system had a maximum day demand of 9.5 mgd served by 6 
wells.   A pipeline project called the South Stockton Aqueduct was constructed in 
2005 bringing treated surface water from the SEWD WTP to the COSMUD south 
system providing surface water capacity that could accommodate full build-out 
water demands of the service area.  Currently and until operational experience is 
gained throughout the coming years, the amount of SEWD WTP capacity 
available to the system is uncertain and would likely require that less SEWD 
surface water be used by the COSMUD north system.    

In addition to the three water systems above, there are small pockets within the 
COSMUD north system that are operated and maintained by San Joaquin 
County through the Lincoln and Colonial Hills Maintenance Districts.  These 
service areas receive groundwater through wells located in both the maintenance 
districts and from the COSMUD north system.  These areas also receive some 
surface water from SEWD conveyed through the COSMUD north system.  The 
three water systems and their respective capacities of groundwater and surface 
water are provided in Table 5 below.  The total system capacity as of 2004 is 
approximately 160 mgd. 

Table 5. Water System Capacity for Existing and Foreseeable Water Demands by 
Retail Water Service Provider 

Water System Capacity as of 2004 (mgd)   
SEWD WTP DWSP WTP Groundwater Total Supply 

COSMUD North System                     19                         40                        58 

COSMUD South System                      -                           10                        10 

Cal-Water                     26                         64                        90 

County                      -                             2                          2 

Total                     45                       -                        115                     160  

Notes:  
1.) County service areas do receive surface water and groundwater wholesaled and wheeled by 
either COSMUD or Cal-Water.  The amount of groundwater capacity shown is what is believed to 
exist within their service area.  This number has not been confirmed with the County.  

 

The total existing 2004 water demand is approximately 93 mgd (68,714 AF/year 
of existing demand converted to maximum day demand in mgd).  The apparent 
oversizing of water facility capacity is due to much of the COS depending on 
groundwater prior to the SEWD WTP and more currently the need to operate the 
water system based on a conjunctive management program that accounts for dry 
year curtailments in surface water supplies treated at the SEWD WTP. 

On-going Conjunctive Management Program 
This section describes how the water supply sources in the COSMA are currently 
being operated in conjunction with each other to meet its demands.  This 
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analysis includes modeling a complete conjunctive management program using 
all of the existing COSMA water supplies and applying those supplies against 
existing and reasonably foreseeable water demands.    

For purposes of this WSE, reasonably foreseeable is defined as existing water 
demands plus all new development demands that have either been approved or 
have a completed Water Supply Assessment on file.  The total existing water 
demand is calculated to be 77,965 AF/year as shown in Table 6.  This table 
includes existing development, development under construction, approved 
tentative maps, and planning applications with completed WSAs on file with 
COSMUD.  The analysis addresses the question of whether existing supplies can 
meet existing demands over the next 30 years. Especially, it addresses the 
concern if groundwater can sustain existing demands if curtailments in surface 
water occur in the dry years. Under existing conditions, groundwater extractions 
are targeted to not go above the long-term operational yield of the basin (0.75 
acre-ft/acre/year).  

Table 6. Existing, Approved Development and Proposed Projects Acreages and 
Water Demands  

  

Development 

Existing, Approved 
Development and 
Proposed Projects 

Acreage 
Water Demand 

(AF/year) 
Existing Existing Development1 46,300 68,810 

       
Approved Approved Development 1,613 2,581 

Cannery Park 450 720 
Paradise Villages 683 1,093 

Origone Ranch 394 630 
North Stockton Phase 

III 237 379 
Bear Creek West 1,149 1,838 
Bear Creek East 318.17 509 

Tidewater Crossing 877.82 1,405 
Subtotal for Existing, 
Approved 
Development, and 
Proposed Projects 5,722 9,155 

Proposed 
Projects 

Total COSMA 52,022 77,965 
Notes: 1. Existing demands vary slightly from other references based on the value being normalized to 
hydrologic conditions considered for modeling purposes. 

SEWD supplies and other groundwater facility supplies will meet average annual 
and maximum day municipal water demands.  For this analysis, it is assumed 
that SEWD will maintain the current 50 mgd4 surface WTP capacity until 2010. 
For modeling purposes, it is assumed that SEWD WTP capacity is expanded to 
                                                 
4 The rated WTP capacity is based on the reliable output of the WTP under wet weather conditions with higher turbidity in 
the raw water supply.  SEWD representatives have stated that the WTP can provide 64 mgd of maximum day output 
during the summer months if water supplies are available.  For modeling purposes, the 50 mgd output is used. 
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60 mgd in 2016.  CEQA environmental documentation will be needed for the 
SEWD WTP efficiency and upgrade work; however, it will most likely result in a 
negative declaration or a mitigated negative declaration due to all activities likely 
taking place within the existing WTP site.  The financing of these improvements 
will be coordinated in a similar manner as the initial and on-going construction of 
SEWD capital facilities through state and federal grants, and contributions by 
COS rate payers. 

The operation of the conjunctive use model assumes that water demand is met 
first by SEWD and lastly by groundwater.  Additional enhancements to the design 
and operations of the SEWD WTP are assumed to minimize the impact of 
scheduled maintenance, and account for the impact of higher turbidity in the raw 
water supply especially in the wet months of the wet years. 

Groundwater extraction capacity within the existing service area boundary is 
conservatively sized for a certain level of redundancy for service in critical years, 
to meet maximum day demands, and to meet fire flow requirements.  In the event 
that surface water is curtailed by contract, especially in dry and critical years, 
groundwater will be a more significant portion of the urban water retailers’ water 
supply.  Under these conditions water demands will exceed available surface 
water treatment capacity output necessitating the on-going use of groundwater 
until normal levels of SEWD WTP production are restored.  

The timing and amount of water assumed available from each SEWD source is 
based on conservative estimates of the reliable yield of each source and the 
probability of the various contracts being renewed (See Figure 12 for 35 year 
projection of average surface water supplies and their sources).   

The OID and SSJID are both renewable contracts.  Negotiations for renewal can 
take place as late as 2009.  It should be noted that in the DWSP EIR, the 
assumption for these contracts used 2009 as a conservative termination date for 
one of the two contracts and 2019 for the expiration date of the remaining 
contract.  The change in this WSE to only one contract to 2025 is based on 
updated information and that one district, OID, in their draft Water Resources 
Plan, calls for long term transfer agreements (water sales) as a means to fund 
needed infrastructure improvements in their water delivery system.  
 
After expiration of the OID contract water in 2025, it is assumed that additional 
and higher use of other SEWD supplies takes place because of a need for supply 
replacement and available capacity in the SEWD WTP.  The supplies would 
come from the higher utilization of the New Hogan and New Melones CVP 
contracts. The New Hogan contract is assumed to be subject to CVP deficiencies 
which include shortages of up to 40 percent in critical years as well as provisions 
that make the New Melones CVP contract water available only in the wet years.  
Appropriative water rights on the Calaveras River are not assumed to be 
available in the existing scenario because the water right has not been obtained. 
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To simulate the variability of water supplies for differing hydrologic conditions, a 
70 year historic model of hydrology was used to determine the adequacy of the 
sum total of water supplies in any given hydrologic year type.  For instance, in 
dry years, surface water curtailments are considered, so groundwater and 
rationing are used to make up the difference.  The objective is that over the 70 
years, the groundwater use does not exceed the predefined sustainable yield of 
0.75 AF/acre/year as described above.  Figure 13 shows the results at 2035 on 
how water demands are met from the above mentioned sources.  This figure 
shows that, in even the driest historical hydrologic periods (say 1976 to 1978 or 
1987 to 1992) there is sufficient water supply to meet existing water demands 
with 2035 surface water supply availability and use of groundwater.   

Figure 14 shows the build-up of water demand as the top line, the safe 
sustainable yield as the dashed line and the modeled average yield as the 
bottom line.  From this figure, it shows that during no time does the groundwater 
yield approach the safe sustainable yield of based on the 0.75 AF/ac/year.   

Existing Water Supply Assessment 
Given the reliability in surface water and the estimate of firm groundwater yield, 
the adequacy of water supplies can be evaluated for the existing condition and 
foreseeable projects.  Table 7 presents a comparison of normal, dry, and 
consecutive dry year supplies and demands based on a baseline year of 2004 for 
existing supplies and 2015 for foreseeable projects into the future.  Water 
supplies and their availability are based on the forecasted conditions in 2035.    

The average groundwater extraction yield over 70 years of historic hydrology at 
2035 conditions is 30,394 AF/year.  In dry years, slightly more groundwater is 
available to replace deficiencies in surface water as part of the existing 
conjunctive use program.  The sustainable yield of groundwater is based on the 
amount of urban developed acreage.  This developed area of 51,203 acres of 
existing and foreseeable acreage results in a maximum long-term average 
groundwater extraction rate of 40,609 AF/year based on the 0.75 AF/ac/year 
factor.  

Table 7 presents the various water supply sources, the retail water providers and 
the two levels of water demand, existing and foreseeable.  The table indicates 
that, over the 70-year period, average water supplies in 2035 meet existing water 
demands without exceeding the sustainable groundwater yield. 
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Figure 12. Projected Average Surface Water Contract Use from 2000 to 2035 Based on Existing Supplies and Water Demands 
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Figure 13.  70-year Historic Hydrologic Period Using Existing and Foreseeable Water Demands and Existing Water Supply 
Conditions 
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Figure 14.  Average Groundwater Use vs. Existing Demand From 2000 to 2035 Using Average 0.75 AF/ac/year Groundwater 

Sustainable Yield  
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Table 7. Existing (2004) and Foreseeable Water Supplies and Demands for the COSMA by Retail Service Provider 
Existing (2004) (See Note 1) Foreseeable (See Table 6 and Note 4, 5) Total Existing (2004) and Foreseeable Year Type Demand 

Reduction Surface 
Water 

 
(AF/year) 

Groundwater
 
 

(AF/year) 

Total 
 
 

(AF/year)

Surface 
Water 

 
(AF/year) 

Groundwater
 
 

(AF/year) 

Total 
 
 

(AF/year) 

Surface 
Water 

 
(AF/year) 

Groundwater
 
 

(AF/year) 

Total 
 
 

(AF/year)

Existing (2004) and 
Foreseeable Demands  

 
(AF/year) 

COSMUD 19,426  15,124  34,550  19,952  (11,488) 8,464  39,378  3,636  43,014  43,014  
Cal-
Water 18,247  13,823  32,070  1,853  (1,067) 786  20,101  12,756  32,856  32,856  

County 1,378  716  2,094  -    -    -    1,378  716  2,094  2,094  
Normal  (See Note 3) 

Total 

0% 

39,052  29,663  68,715  21,805  (12,555) 9,250  60,857  17,108  77,965  77,965  

COSMUD 16,512  12,855  29,368  (11,474) 18,668  7,194  5,038  31,524  36,562  36,562  
Cal-
Water 15,510  11,749  27,260  (1,066) 1,734  668  14,444  13,484  27,928  27,928  

County 1,171  609  1,780  -    -    -    1,171  609  1,780  1,780  
Single Dry (See Note 4) 

Total 

15% 

33,194  25,213  58,407  (12,540) 20,403  7,863  20,654  45,616  66,270  66,270  

COSMUD 19,426  15,124  34,550  19,952  (11,488) 8,464  39,378  3,636  43,014  43,014  
Cal-
Water 18,247  13,823  32,070  1,853  (1,067) 786  20,101  12,756  32,856  32,856  

County 1,378  716  2,094  -    -    -    1,378  716  2,094  2,094  

Total 

0%          
(1st Year) 

39,052  29,663  68,715  21,805  (12,555) 9,250  60,857  17,108  77,965  77,965  

COSMUD 17,484  13,612  31,095  (13,261) 17,311  4,051  4,223  30,923  35,146  35,146  
Cal-
Water 16,423  12,441  28,863  (1,232) 1,608  376  15,191  14,049  29,239  29,239  

County 1,240  644  1,885  -    -    -    1,240  644  1,885  1,885  
Total 

10%        
(2nd Year) 

35,146  26,697  61,843  (14,493) 18,919  4,427  20,654  45,616  66,270  66,270  

COSMUD 17,484  13,612  31,095  (13,261) 17,311  4,051  4,223  30,923  35,146  35,146  
Cal-
Water 16,423  12,441  28,863  (1,232) 1,608  376  15,191  14,049  29,239  29,239  

County 1,240  644  1,885  -    -    -    1,240  644  1,885  1,885  

Multiple Dry (Hypothetical 3-year Drought Period into the 
Future(using 1977 to 1980 Drought Sequence)) 

Total 

10%        
(3rd Year) 

35,146  26,697  61,843  (14,493) 18,919  4,427  20,654  45,616  66,270  66,270  

COSMUD 19,426  15,124  34,550  4,534  669  5,203  23,960  15,793  39,753  39,753  
Cal-
Water 18,247  13,823  32,070  421  62  483  18,668  13,885  32,553  32,553  

County 1,378  716  2,094  -    -    -    1,378  716  2,094  2,094  
Average over 70-Years 

Total 

5% 

39,052  29,663  68,715  4,955  731  5,686  44,007  30,394  74,400  74,400  
Reference:     City of Stockton Urban Water Management Plan 2000 Update, December 2000 

Notes:           1.) Existing is actual 2004 calendar year usage of surface water and groundwater.  The assumption is that 2004 depicts a normal year hydrologic and water supply availability condition. 
2.) Dry year surface water amounts assume SEWD’s New Hogan Central Valley Project water with deficiencies, and Oakdale Irrigation District and South San Joaquin Irrigation District deficiencies as stipulated in the contract for these water supplies.  
3.) Normal year surface water deliveries are restricted to the projected availability of SEWD conveyance and treatment plant capacity (not to exceed 60 mgd). 
4.) Foreseeable includes all projects that have been approved or have a WSA as of the date of this WSE. 
5.) Negative values imply a decrease in the amount of surface water or groundwater based on the use of both supplies in 2004. 
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Table 7  presents the average annual quantities of surface water and 
groundwater to make a positive determination of water supply availability.  The 
facility capacity verification is needed to compare water supplies with their 
respective water facilities (e.g., can SEWD WTP deliver the volume of SEWD 
surface water and can it meet maximum month demand conditions in conjunction 
with groundwater?).  This check is made based on maximum month demands or 
a multiplier of 1.51 times the average annual water demand.  This verification is 
made in Table 8.  The “Needed Capacity” is based on the maximum volume of 
surface water or groundwater converted to an equivalent maximum month 
demand shown in the given scenarios of hydrologic conditions shown in Table 7.  
This table shows insufficient SEWD water facility capacity for COSMUD but 
excess groundwater capacity makes up the difference so actual capacity 
exceeds needed capacity.  Cal-Water and the County both have sufficient supply 
capacity to provide for existing and foreseeable water demands. 

 
Table 8. Verification of Maximum Month Water Facility Capacity by Water Retail 

Service Provider 

 
SEWD WTP  

 
(mgd) 

DWSP WTP  
 

(mgd) 

Total Surface 
Water  
(mgd) 

Groundwater  
 

(mgd) 

 Total Water 
Facility Capacity 

(mgd)  

 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

 COSMUD            
26.7  

        
16.2  

         
-    

       
-    

        
26.7  

         
16.2  

        
22.7  

        
49.3  

        
49.4  

         
65.5  

 Cal-Water            
26.9  

        
26.9  

         
-    

       
-    

        
26.9  

         
26.9  

        
15.2  

        
64.0  

        
42.0  

         
90.9  

 County            
1.9  

        
1.9  

         
-    

       
-    

        
1.9  

         
1.9  

        
1.9  

        
2.0  

        
3.8  

         
3.9  

 Total            
55.5  

        
45.0  

         
-    

       
-    

        
55.5  

         
45.0  

        
39.8  

        
115.3  

        
95.3  

         
160.3  

Notes:  
1.) The actual capacities shown are based on 2004 conditions. 
2.) SEWD WTP capacity assumes that surface water is used first and continuously throughout the 

year and has a maximum month peaking factor of 1.27; whereas groundwater is used for primarily 
for peaking and has a maximum month peaking factor of 1.43.  The combined maximum month 
peaking factor is 1.80. 

 

Section 10910(d)(2)(B)  
This subsection requires a copy of the capital outlay program for financing the 
delivery of the identified water supply to the GP Update area.  The financial 
program for development of surface and groundwater supplies in the COSMA 
has been done at a planning level with the DWSP Feasibility Report.  This work 
included both existing and future capital outlays including the DWSP. 

Currently, the three COSMA urban water retailers finance their respective capital 
costs for new and replacement facilities.  Groundwater is provided by each water 
retailer to its respective service area.  Surface water is purchased by COSMUD, 
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Cal Water and the County from SEWD. User fees and connection fees pay for 
each purveyor’s water facilities and for each urban contractor’s portion of SEWD 
facilities, water supply and services.   

Cal Water and COSMUD rates are similar with both at approximately $29 per 
month based on two-thirds of an acre foot per year for a single family home.  This 
analysis assumes that a uniform rate and connection fee are applied over the 
entire service area to provide for the needed capital improvements.   

The current rate structure for COSMUD (see Figure 15) assumes that 
maintenance and operations costs are recovered from revenues generated from 
quantity and fixed service charge rates.  Since replacement water supplies 
benefit existing customers, an additional fixed water supply replacement rate 
component is added to pay for facilities needed to replace lost supplies.  Since 
new growth customers will also be paying this component, they will share in the 
replacement water supply costs.  Costs of capacity constructed for new 
development is borne entirely by new growth through a development fee.  

Rate studies completed for the DWSP indicate that the construction of the Phase 
1 portion of the DWSP will be achieved through debt financing using a 
combination of user rates and development fees for debt recovery.  The COS is 
also pursuing various federal and state grants to assist in offsetting the cost to 
existing rate payers.  The financial program is not dependent on obtaining those 
grants.  
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Figure 15.  Conceptual Rate Design of Water Retailers (COSMUD Model) 

 

Section 10910(d)(2)(C)  
This subsection requires identification of any federal, state, and local permits 
required for construction of the facilities identified for delivering the water supply 
to the project.   

Any new wells for the GP Update will be added to each of the water purveyor’s 
California Department of Health Services (DHS) permit to serve potable water 
supplies.  The design of those facilities will require coordination with DHS.  No 
other regulatory approvals are anticipated for meeting existing demands. 

Section 10910(d)(2)(D)  
This subsection requires identification of any regulatory approvals required for 
delivery of the water supply to the project. 

The groundwater and surface water facilities to serve the areas of the GP Update 
not currently developed will be added to the DHS permit to serve potable water 
supplies in each of the urban water retailers’ service areas.  The design of those 
facilities will require coordination with DHS.  No other regulatory approvals are 
anticipated. 

Section 10910(e) states: 
“If no water has been received in prior years by the public water system,…, under the 
existing water supply entitlements, water rights, or water service contracts [identified to 
serve the proposed project], the public water system, … , shall also include in its water 
supply assessment pursuant to subdivision (c), an identification of the other public water 
systems or water service contract holders that receive a water supply or have existing 
water supply entitlements, water rights, or water service contracts, to the same source of 
water as the public water system, … , has identified as a source of water supply within 
its water supply assessments.” 
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The intent of this section is to identify any potential conflicts that may arise from 
the exercise of an existing water supply entitlement, water right, or water service 
contract to serve a proposed project if such water supply entitlement, water right, 
or water service contract has not been previously exercised. 

Use of Groundwater: 
The water demands of the COSMA will be met in part with groundwater. The 
COSMA urban water retail purveyors have previously exercised their rights as 
groundwater appropriators to serve the water demands of their customers and 
will continue to exercise those rights to provide treated water supplies.   

Use of Surface Water: 
The surface water supplies associated with the conjunctive use program fall into 
three categories: 1) water supplies derived from the CVP, 2) interim water supply 
contracts, 3) surplus supplies available on an intermittent basis.   

The parties that could most directly be affected by exercise of these water rights 
are CVP contractors, State Water Project (SWP) contractors, water rights holders 
subject to Term 91 conditions, and riparian diverters downstream of the points of 
diversion for each contract. 

Section 10910(f) 
The water demands of the project will be met partially with groundwater.  
Consequently, Section 10910(f) requires specific additional information. 

Section 10910(f)(1)  
Section 10910(f)(1) requires a review of groundwater data contained in the 
UWMP. 

The COSMUD December 2005 UWMP does identify past volumes of 
groundwater extracted by the COSMA urban water retailers.  A graph of historical 
surface water and groundwater supplies from 1994 to 2005 is provided in Figure 
6.  The Cal Water September 2003 UWMP provides data on groundwater use 
from 1980 to 2002. 

Section 10910(f)(2)  
Section 10910(f)(2) requires a description of the groundwater basin and the 
efforts being taken to prevent long-term overdraft. 

The groundwater basin underlying San Joaquin County is part of the contiguous 
Central Valley aquifer system, which supplies groundwater to agricultural, 
domestic, and industrial water users from Redding to Bakersfield. The basin 
consists of Pre-Tertiary igneous and metamorphic rocks of the Sierra Nevada 
that continue west beneath the valley floor. Marine sediments, thousands of feet 
thick, overlie the basement rocks. Continental deposits overlie the marine rocks 
and act as the primary freshwater aquifer in the study area. In local areas, fresh 
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water may be present in both marine and continental deposits, and saline water 
may be found in continental deposits. 

DWR Bulletin 146 identifies the usable aquifer in the eastern portion of San 
Joaquin County as the continental deposits of Miocene and younger age. The 
usable aquifer is present within the boundaries of the county in distinct geologic 
formations that include the Mehrten Formation, the Laguna Formation, the Victor 
Formation, flood basin deposits, and alluvial fan and stream channel deposits. 
The thickness of the usable aquifer ranges from less than 100 feet in the eastern 
edge of the county to over 3,000 feet in the southwestern edge, and is 
approximately 1000 feet beneath Stockton. 

Groundwater in the San Joaquin County area moves from sources of recharge to 
areas of discharge. Most recharge to the aquifer system occurs from the Delta 
and along active stream channels where extensive sand and gravel deposits 
exist. Consequently, the highest groundwater elevations typically occur near the 
Delta, the Stanislaus River, and the San Joaquin River. Other sources of 
recharge within the project area include subsurface recharge from fractured 
geologic formations to the east, as well as deep percolation from applied surface 
water and precipitation.  

Municipal and agricultural uses of groundwater within San Joaquin County 
contribute to an overall average yield of groundwater estimated to be 867,000 
AF/Y. Historically, groundwater elevations have declined from 40 to 60 feet. As a 
result, a regional cone of depression has formed in Eastern San Joaquin County 
creating a gradient that allows saline water underlying the Delta region to migrate 
northeast within the southern portions of the City. Groundwater underlying the 
City generally flows to the east due to the regional cone of depression. 

In the past, the groundwater basin underlying San Joaquin County has been 
classified by DWR as being in overdraft, especially in the northeastern portion of 
the County.  The COSMA, however, has been instrumental through its voluntary 
participation in funding the existing conjunctive use program for the portion of the 
basin underlying the COSMA that groundwater elevations have stabilized and no 
significant declines have been recorded since the late 1980’s. 

In addition to its historical contributions, the COSMA’s long-term plan for 
preventing overdraft of the groundwater basin are embedded in the objectives of 
the proposed future DWSP to insure systematic, incremental implementation of 
the on-going conjunctive use program to provide a benefit to the groundwater 
basin.   This benefit extends beyond the political boundaries of the COS.  
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Section 10910(f)(3)  
Section 10910(f)(3) requires a description of the volume and geographic 
distribution of groundwater extractions from the basin for the last five years.  

Data for municipal and industrial groundwater usage have been collected and are 
shown in Figure 6, Figure 7 and Figure 8.  The distribution of groundwater 
pumping is shown in Figure 16 where existing well locations are shown.  
Historical groundwater demands and location of agriculture and private wells 
have not been identified, measured, and collated. 

Section 10910(f)(4)  
Section 10910(f)(4) requires a description of the projected volume and 
geographic distribution of groundwater extractions from the basin.  For the 
existing supplies, this is presented in Section 10910(d)(1) above and volume and 
location of groundwater wells are represented in Figure 6 and Figure 16, 
respectively.   

Section 10910(f)(5)  
Section 10910(f)(5) requires an analysis of the sufficiency of the groundwater 
basin to meet the demands associated with the project. 

This is presented in Section 10910(d)(1) above and starting on Page 18 under 
the heading of “Existing Groundwater Supplies”.   
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Figure 16. Existing COSMA Well Locations 
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If Existing Water Supplies are Insufficient to Meet 
Project Demands [Section 10911(a)] 
Section 10911(a)  
Section 10911(a) requires that if existing water supplies are insufficient, the 
public water system shall provide to the city or county its plans for acquiring 
additional water supplies.  In describing the plans, Section 10911(a) states 

“…the public water system shall provide to the city or county its plans for 
acquiring additional water supplies setting forth the measures that are being 
undertaken to acquire and develop those water supplies. If the city or county, if 
either is required to comply with this part pursuant to subdivision (b), concludes 
as a result of its assessment, that water supplies are, or will be, insufficient, the 
city or county shall include in its water supply assessment its plans for acquiring 
additional water supplies, setting forth the measures that are being undertaken to 
acquire and develop those water supplies. Those plans may include, but are not 
limited to, information concerning all of the following: 

(1) The estimated total costs, and the proposed method of financing the costs, 
associated with acquiring the additional water supplies. 

(2) All federal, state, and local permits, approvals, or entitlements that are 
anticipated to be required in order to acquire and develop the additional water 
supplies. 

(3) Based on the considerations set forth in paragraphs (1) and (2), the estimated 
timeframes within which the public water system, or the city or county if either is 
required to comply with this part pursuant to subdivision (b), expects to be able to 
acquire additional water supplies. 

(b) The city or county shall include the water supply assessment provided 
pursuant to Section 10910, and any information provided pursuant to subdivision 
(a), in any environmental document prepared for the project pursuant to Division 
13 (commencing with Section 21000) of the Public Resources Code. 
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(c) The city or county may include in any environmental document an evaluation 
of any information included in that environmental document provided pursuant to 
subdivision (b). The city or county shall determine, based on the entire record, 
whether projected water supplies will be sufficient to satisfy the demands of the 
project, in addition to existing and planned future uses. If the city or county 
determines that water supplies will not be sufficient, the city or county shall 
include that determination in its findings for the project. 

How Will GP Update Demands be Met?  
When the GP Update demands are added to the existing water supply condition 
model, it becomes obvious as shown in Figure 17 that existing supplies are 
inadequate to meet the expected water demand from the GP Update of 156,083 
AF/year (equates to an average of 146,945 AF/year with mandatory rationing as 
explained in Summary of Conjunctive Use Model Findings Section on Page 51) 
at build-out without exceeding the sustainable groundwater yield.  The increase 
in sustainable yield shown in Figure 17 is a result of the increase in developed 
acreage; however, starting in year 2025, the need for groundwater exceeds 
sustainable yield.   This finding makes it necessary to show some future supply 
source other than groundwater becoming available prior to 2025.  The planned 
future water supply sources and future conjunctive use program is described in 
detail below.   The significant underlying assumption is that under this WSE both 
the SEWD WTP and the DWSP WTP will be available for treatment of the 
various surface water entitlements by 2010.   

Figure 17.  Average Groundwater Use vs. GP Update Demand From 2000 to 
2035 Using 0.75 AF/ac/year Groundwater Sustainable Yield and Existing Water 

Supplies 
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convey water to the DWSP WTP and then to the distribution systems of the 
urban water retailers and ultimately to the retail customer.  The size and location 
of the large surface water pipelines are based on serving the area defined by the 
Urban Service Area of the 1990 General Plan and beyond in terms of water 
demand.  The size and location of the DWSP surface water pipelines are based 
on the ability to use as much of the existing treated water conveyance capacity 
as possible.  

Figure 18 depicts the approximate location of the preferred DWSP site with the 
pipelines needed for the first 30 mgd phase and the existing location of the 
SEWD WTP. In order to achieve the required level of service, additional 
connections between the Cal Water and COSMUD north and south water 
systems will be made to move surface water from both SEWD and the DWSP 
WTPs among the three retail service areas.   

Figure 18. COSMA DWSP and SEWD WTPs 
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Because portions of the COSMA fall within the legally-defined Delta and the area 
of origin, the City has rights to Delta water. To access water for the DWSP, the 
City has filed an application for the appropriation of surplus water in the Delta, 
plus water the City is entitled to pursuant to Water Code Sections 1485 and 
11460-11465.   Only Section 1485 water is required for the Phase 1 DWSP; 
whereas, both “Area of Origin” and Section 1485 water rights are necessary 
beyond Phase 1 DWSP. 

Necessary DWSP Water Right Permits 
Section 1485 Water Rights 

California Water Code Section 1485 can be summarized as follows: any 
municipality disposing of treated wastewater into the San Joaquin River may 
seek a water right to divert a like amount of water, less losses, from the river or 
Delta downstream of the point of wastewater discharge. 

Water losses associated with these discharges once they enter the river system 
can result from seepage, evaporation, or transpiration between the Regional 
Wastewater Control Facility and the diversion. The San Joaquin River (River) 
and associated Delta channels are in balance with the connected groundwater 
systems, therefore, seepage losses can be estimated at zero.  Also, the 
incremental flow added at the Regional Wastewater Control Facility has no 
measurable effect on the top width of the River; therefore evaporation from the 
River surface is not increased.  Similarly, transpiration is not measurably affected 
by the incremental flow since the top width of the water surface is not increased.  
Therefore, it is assumed that the volume of water loss between the wastewater 
plant and any diversion point downstream is negligible. 

Area of Origin Water Rights 

The California Water Code contains a number of sections addressing certain 
benefits and obligations of areas in which water originates.  The “Area of Origin” 
provisions have not yet been thoroughly interpreted by the courts, so their 
operation and effect remain unclear.   

For purposes of planning for a Delta surface supply, it is assumed that the ability 
to divert water under the California Water Code Sections 11460 et seq. may be 
limited by conditions similar to those contained in Water Right Standard Permit 
Term 91.  California Water Code Section 11460 et seq. allows a water user 
within a watershed or other area of origin to appropriate water that otherwise 
would be exported and receive a priority senior to the rights of the federal Central 
Valley Project (CVP) and the State Water Project (SWP).  Permits for the 
diversion of water from the Delta under the area of origin statute may be 
conditioned by the SWRCB to include standard permit Term 91 which prohibits 
diversions at times when the SWP and/or CVP are required to release stored 
water from their reservoirs in excess of export diversions, project carriage water, 
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and project in-basin deliveries5. Under these conditions, the City would be 
allowed to divert water only at times when Delta outflow is greater than regulatory 
minimum requirements, or when the CVP and/or SWP are exporting water that 
has no previously been stored in CVP-SWP reservoirs or imported to the basin 
by the CVP-SWP. 

Financing of DWSP 
The cost of the Phase 1 portion of the DWSP as is estimated to be $172 Million.  
This cost is apportioned based on benefits to existing customers and to new 
development.  The financing of the project will be done through customer user 
rates, development fees, and federal and state grants as described in Section 
10910(d)(2)(B) starting Page 31. 

Regulatory Permitting for DWSP 
Refer to section titled, “Current Water Supply Condition” on Page 4 regarding the 
steps taken to date for implementing Phase 1 of the DWSP.  Other regulatory 
approvals beyond the authorization of the water rights by the SWRCB, are the 
need for a Section 404 Clean Water Act and Section 10 River & Harbor permits 
from the Army Corps of Engineers, Section 1601 Streambed Alteration 
Agreement from the State Department of Fish and Game, and a California 
Department of Health Services Drinking Water Treatment Plant permit for 
including the DWSP in the COSMUD potable water system.  The Army Corps of 
Engineers has been consulted on the Phase 1 project especially as it pertains to 
work in and around the levee and the Delta. 

Necessary SEWD Water Right Permits/Contracts 
SEWD is pursuing its own appropriative water rights on the Calaveras River that 
will likely yield some wet and normal year water but no dry or critical year supply 
is expected.  To date, there is no known contract water right amount, so, for 
purposes of the WSE, up to 50 TAF/year is assumed in the wet and above 
normal hydrologic years, 15 TAF/year in below normal and dry years, and zero in 
critical year types.  This is reflected in Table 4 on Page 17. 

Other supplies are anticipated through future appropriative water right permits on 
the Stanislaus River and Littlejohn’s Creek.  Both of these potential supplies are 
not accounted for in this WSE or reflected in Table 3 on Page 15.  Other 
potential water supplies shown in Figure 9 on Page 16 are also not accounted 
for in this WSE.   

Summary of Surface Water Utilization for the GP Update 
The COSMA has and will continue to meet annual demands during differing 
hydrologic periods with surface water, groundwater, water conservation, and 
other potential water supplies such as non-potable supplies from local 
communities, raw surface water from local irrigation districts, and water from 
                                                 
5 The application of Term 91 to diversions under the area of origin statute has not yet been thoroughly interpreted by the 
courts, so the operation and effect of Term 91 and how it impacts area of origin diversions remains unclear. 
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active groundwater storage projects.  Currently, the COS is pursuing raw surface 
water transfer agreements with local irrigation districts and municipalities and 
possible use of tertiary treated recycled water from the City of Lodi for use as a 
non-potable source for irrigation of public landscape areas.  Potable surface 
water transfer supplies would be diverted for treatment at the SEWD WTP or the 
DWSP WTP.  Water transfers would require mutually agreeable contract terms 
between the City and another entity transferring water and would require the 
approval of the Department of Water Resources.  Water purchases, treatment 
facilities and conveyance infrastructure would be funded locally through a 
combination of rates and fees.  Timing of water transfers would coincide with 
water demands that outpace current supplies through SEWD or the City’s water 
right.   

Water Facility Phasing 

An important element of the DWSP Feasibility Report was looking beyond the 
current General Plan to begin to understand how water entitlements will be 
granted or be diminished over time to meet growing water demands.  The 
certified EIR referenced the work completed in the Feasibility Report and 
provided a firm definition of the DWSP Phase 1 project and defined the 
programmatic nature of the Phase 2 project and its timing being associated with 
the build-up of demand as a result of new development.   

In the DWSP Feasibility Report, population was used to assume growth and 
water demand beyond 2015 (build-out of the current 1990 General Plan) and 
assumptions for water supply entitlements were made in order to forecast the 
ultimate size of the DWSP project and needed upgrades to the SEWD WTP over 
time.  As a result of this report, a scheduled phasing of the DWSP project, SEWD 
WTP upgrades, and groundwater facilities was made as shown in Table 9 below. 

 In the sizing of the different water facilities, the modeling of operations of the 
DWSP and SEWD WTPs is assumed to occur simultaneously, and, if water 
supply is available, the water demand is met first by SEWD and then by the 
DWSP.  This set of assumptions is used for modeling purposes to best reflect the 
operational goals of the City’s current and future conjunctive use program.  The 
timing of expansion of the two surface water WTPs is based on Table 9 with the 
exception that the DWSP Phase 1 project is assumed to remain at 30 mgd until 
water demand can no longer be met with the available supplies. 
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Table 9. Phasing of COSMA Water Supply Facilities Based on 1990 General Plan6 

Phasing 
Year 

SEWD 
WTP 

 
(mgd) 

DWSP 
Diversion 
and WTP 

(mgd) 

Groundwater 
 
 

(mgd) 
2003 45 0 65 

Immediate Phase  
2009 50 0 83 

2010 50 30 83 
1-Build-out of General Plan 

2015 50 30 83 

2016 60 30 83 

2020 60 60 90 2-Interim Milestone  
2030 60 90 110 

2031 60 90 110 

2040 60 135 140 3- Build-out of 1990 General Plan 
Boundary/ POU 

2050 60 135 140 

 

 As demands continue to increase out to 2035 or build-out of the GP Update, 
COSMUD will continuously evaluate the need for expanding the Phase 1 project.  
For purposes of the WSE, a separate analysis was performed based on the 
water supplies described for SEWD and groundwater to evaluate when an 
expansion may be needed.  This is done primarily to rely upon the existing 
environmental documentation for the Phase 1 project to support the growth 
contemplated in the GP Update.  Capacity above Phase 1 has been reviewed 
only at the programmatic level and will require additional study when those 
increases are necessary.  Additional improvements in facilities and operations of 
the SEWD WTP are required to increase its reliable base load capacity to 50 and 
60 mgd, respectively.  

To protect larval delta smelt during April through June, when early life history 
stages of delta smelt and the eggs and larvae of other fish are likely to be in the 
project area, the potential of the fish screen and diversions to impact these life 
stages of fish would be reduced operationally (by reducing diversions and thus 
reducing approach velocities and diversion volume). This would also reduce the 
potential for juvenile fish of all sizes to be affected by the diversion and fish 
screen during the spring (April through June).  Monitoring will be required from 
April through June to detect the presence of larval delta smelt in the vicinity of the 
project area and trigger the implementation of impact avoidance and 
minimization measures. Measures taken to protect delta smelt would also protect 
Chinook salmon and other fish and macroinvertebrates.  In the modeling of the 
DWSP, curtailments occur in the month of May of each year. 

 
 

                                                 
6 SEWD efficiency improvements accelerated the increase in rated WTP capacity from 45 mgd in 2009 to 50 mgd in 2005. 
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Groundwater Supplies 

DWSP planning assumes a maximum long term operational yield objective of the 
basin underlying the Urban Services Area of the 1990 General Plan reflecting a 
conservative 0.60 AF/ac/year groundwater extraction rate.   This is a 20 percent 
reduction in the amount of groundwater that the COSMA is currently using based 
on the 0.75 AF/ac/year extraction rate.  The purpose of this reduction is to fulfill 
the COS’s objective of managing the underlying groundwater basin for the 
protection of groundwater resources indefinitely.   

A deviation from the lower extraction rate can occur if lands within the General 
Plan Planning Area Boundary are converted from agricultural uses irrigated with 
groundwater to urban uses.  To account for the prior groundwater pumping, an 
agricultural credit is assumed based on not exceeding a 1.0 AF/ac/year 
maximum. This acknowledges that the groundwater basin was being used for 
agriculture prior to urbanization.  The determination of how the agricultural credit 
concept is summarized below and a detailed technical memorandum is included 
as Exhibit “F” to this WSE. 

Agricultural Groundwater Use Conversion  
The approach taken to determine the validity of assuming agricultural credits is 
based on a proven theoretical approach of determining the agricultural water 
supply requirement and use of the integrated groundwater surface water model 
(IGSM) for San Joaquin County.  The IGSM calculates agricultural supply 
requirements given the various parameters of agricultural crop types, their 
irrigation efficiencies, soil conditions, field capacities, root zones, etc.  The IGSM 
is run first applying the agriculture to establish the baseline condition.  The 
second run removes the agriculture to see how the basin rebounds as a result of 
no agricultural pumping in the urban services boundary.  Urban land use and 
water demand (groundwater and surface water) are then applied and the impacts 
are evaluated as follows:  

Constrained Impacts to the Groundwater 
Impacts to the groundwater elevations can occur in three ways: 

1. the gradient (or slope) of the groundwater piezometric surface 
(groundwater table) would not increase in the area of the salinity front 
(See Figure 8 on Page 19 for approximate location of salinity front), 

2. groundwater elevations would not drop more than a foot in the agricultural 
area where the credit is applied, and 

3. the lowest elevation of the regional cone of depression would not be 
impacted by the application of urban groundwater extractions in the 
agricultural areas.   

Each IGSM scenario that includes urban extractions in areas where agricultural 
extraction are removed is measured against the three impact constraints listed 
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above.  The lesser of the applied groundwater extractions is used as the 
incremental increase to account for agricultural credits.  In no case should 
groundwater extractions exceed 1.0 AF/ac/year of urban developed area. 

Future Conjunctive Management  
This section describes how the water supply sources in the COSMA can continue 
to be operated in conjunction with each other to meet future water demands.  
This analysis includes modeling a complete conjunctive management program 
similar to conjunctive use program in-place today including all existing and 
foreseeable COSMA water supplies and projected demands.  The analysis 
addresses the planning period from 2000 to 2035 to evaluate the adequacy of 
surface water entitlements and the necessary facility requirements to meet the 
GP Update water demands. 

As mentioned above, groundwater extractions are targeted to not go above the 
long-term operational yield of the basin of 0.6 acre-ft/acre/year or beyond the 
0.75 AF/ac/year maximum in any one given year.  The concept of agricultural 
credits will also be considered, if applicable.  

For this analysis, it is assumed that SEWD will maintain its existing 50 mgd 
surface WTP until 2010. After that, the analysis considers the option of 
expanding the SEWD WTP capacity to 60 mgd so that the combined capacity of 
COSMA, SEWD, and other groundwater facilities will meet maximum day 
municipal demands.  For modeling purposes, it is assumed that SEWD WTP 
capacity is expanded to 60 mgd in 2016 as shown in Table 9 on Page 44.  
SEWD will likely implement planned efficiency enhancements prior to 2016 to 
increase its rated WTP capacity sooner, however, for conservative modeling 
purposes the timeframe is extended to 2016.  The funding of the enhancements 
will be from the water retailers and any grant funds that SEWD receives.  

The operation of the DWSP and SEWD WTPs is assumed to occur 
simultaneously, and, if water supply is available, the water demand is met first by 
SEWD, then by the DWSP, and lastly by groundwater. Additional enhancements 
to the design and operations of the SEWD and DWSP WTPs are assumed to 
minimize the impact of scheduled maintenance, and account for the impact of 
higher turbidity in the raw water supply especially in the wet months of the wet 
years.  

Groundwater extraction capacity within the General Plan Boundary is 
conservatively sized for a certain level of redundancy for service in critical years, 
to meet maximum day demands, and to meet requirements.  In the event that 
surface water is curtailed by contract or by Endangered Species Act (ESA) 
mitigation requirements, especially in dry and critical years, groundwater 
becomes a significant portion of the urban water retailers’ water supply. Prior to 
construction of the DWSP (first phase assumed to be completed in 2010), water 
demands will exceed available surface water treatment capacity necessitating 
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the on-going use of groundwater facilities within the urban retailers’ service areas 
until the SEWD expansion and/or the DWSP is operational.  

The timing and amount of water assumed available from each SEWD source is 
based on conservative estimates of the reliable yield of each source and the 
probability of the various contracts being renewed (See Figure 20 for 35 year 
projection of average surface water supplies and their sources).   

The OID and SSJID transfer contract is assumed to expire in 2025 and not be 
renewed.  Once all of the OID/SSJID contract water is used, the New Hogan and 
then the New Melones CVP contracts are used.  The New Hogan contract is 
assumed to be subject to CVP deficiencies which include shortages of up to 40 
percent in critical years as well as provisions that make the New Melones CVP 
contract water available only in the wet years.  Appropriative water on the 
Calaveras River is used next.  Once the SEWD supplies are used, the model 
turns to DWSP supplies.  

Sources of water supply for the DWSP include Section 1485 water and Area of 
Origin water, described in sections above. The amount of Section 1485 water 
depends on the discharge volume from the municipal wastewater treatment plant 
over time. For the purpose of this study, and to be consistent with the City's water 
right application, the amount of Section 1485 water available in a given year is 
assumed to be 41 percent of the total municipal water use within the 1990 
General Plan POU. No reductions of Section 1485 water occur in dry years as a 
result of water rationing because rationing is assumed to affect only the outdoor 
uses of water that typically do not enter the wastewater system.  The need for 
Area of Origin water is not expected until 2020 or beyond.  

To account for the variation in water supplies as a result of annual hydrology, a 
70 year historic model of hydrology was used to determine the sum total of water 
supplies in any given year type.  For instance, in dry years, surface water 
curtailments are considered at both WTPs, so groundwater and rationing are 
used to make up the difference.  The objective is that over the 70 years, the 
groundwater use does not exceed the predefined sustainable yield of the basin 
as described below.  Figure 19 below shows the results at 2035 on how water 
demands are met from the above mentioned sources.  This figure shows that, in 
even the driest historical hydrologic periods (say 1976 to 1978 or 1987 to 1991) 
there is sufficient water supply to meet 2035 water demands.  Exhibit “E” 
provides the tabular and graphic form for each five year increment from 2005 to 
2035 to show the adequacy of water supplies throughout the 70 years of 
historical hydrology. 

The operational yield objective of the groundwater basin is based on not allowing 
the groundwater elevations to drop to a point where impacts could occur as 
described above or that the annual yield in any given year over the 70-year 
hydrologic period will not exceed the 0.75 AF/ac/year plus an agricultural credit.  
The groundwater component is needed to make a final determination of the 
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adequacy of surface water supplies to be able to compare the allowable yield 
with the calculated yield from the 70-year hydrologic conjunctive use model. 

 
Figure 19.  70-year Historic Hydrologic Period Using 2035 Water Demand and 

Supply Condition.  

 
 
 
 
 
 
 
 

 

 

 

 

Conjunctive Use Model Results 
The impacts to the groundwater basin (The groundwater component is the 
bottom set of bars shown in Figure 19) are measured against the three criteria 
listed in the Constrained Groundwater Use Impacts section above and a 
finding of the maximum sustainable groundwater yield is made for each year of 
the simulation.   The results of this study in five year increments are included in 
Exhibit “E” for reference.  The average and maximum groundwater yield at GP 
Update build out is determined to be approximately 65 TAF/year and 102 
TAF/year, respectively.  Figure 20 shows the build-up of water demand as the 
top line, the safe sustainable yield as the dashed line and the modeled average 
extraction yield as the bottom line.  From this figure, it shows that during no time 
until 2033 does the groundwater yield approach the targeted goal of 0.60 
AF/ac/year.  After 2033 groundwater yields are at or slightly above the targeted 
goal.  Any slight exceedence can be corrected by applying agricultural credits 
after 2015 as per Exhibit “F”. 
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Figure 20. Average Groundwater Use vs. Demand From 2000 to GP Update 
Build Out Using 0.60 AF/ac/year Groundwater Sustainable Yield  

 
 

 

 

 

 

 

 

 

Groundwater Exceedence in Any One Year 
The groundwater yield in any given dry year should not exceed the DWSP goal 
of having a maximum of 0.75 AF/ac/year plus the agricultural credits determined 
above.  For the 70 years of historical hydrology, the maximum groundwater yield 
is extracted for each year of the GP Update model (i.e., 2010 to 2035, see tables 
in Exhibit “E” for maximum over 70 year period in five year increments).  This is 
then compared to the maximum yield of the basin underlying the COSMA.  The 
results of this analysis are shown in Figure 21.  This graph is the “worst” case 
scenario and it is anticipated that beyond 2020 there will be active groundwater 
recharge programs (e.g., aquifer storage and recovery, recharge basins, in-lieu 
surface water irrigation to agriculture) to make up for the dry year dependency on 
groundwater.   While these programs are very likely to occur, this WSE 
conservatively assumes that there will be no contribution to COS water supplies. 

The exceedence shown in Figure 21 of groundwater demand beyond 2010 going 
beyond the DWSP goal is of concern and can be addressed partially by 
permitting a higher groundwater yield to account for the agricultural lands that are 
currently irrigated with groundwater taken off-line and developed.  Exhibit “F” 
provides a clear presentation of how an additional increment of urban 
groundwater use can be yielded from the basin and remain conservative in the 
approach to meet the ultimate objective or goal of the DWSP to reduce 
groundwater demands.  
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Figure 21. Maximum Single Year Groundwater Use vs. Demand From 2000 to 

GP Update Build Out  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Applying the methodology in Exhibit “F”, the 0.75 AF/ac/year goal can be 
increased in the COS up to 0.87 AF/ac/year and maintain a net positive impact to 
the groundwater basin.  Based on this higher amount, assumed to not occur until 
2015 when agricultural lands begin to be fallowed and developed, the 
groundwater use compared to sustainable yield is shown in Figure 22. 

Figure 22.  Maximum Groundwater Use vs. Demand From 2000 to GP Update 
Build Out Using Ag Credit 
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Figure 22 shows groundwater use exceeding the driest year groundwater goal in 
2025 for a brief period.  This is a result of the OID/SSJID contract termination.   
Beyond 2025 surface water supplies from SEWD continue to contribute to 
Section 1485 water in terms of treated wastewater to the Delta.  This increase in 
Section 1485 water provides the additional water needed to reduce reliance on 
groundwater in the driest of years by build-out in 2035.   

Summary of Conjunctive Use Model Findings 
Figure 23 illustrates the increase and decrease in surface water supplies “on 
average” over the period from 2000 to 2035 based on the demands from 2000 to 
the 2035 of the GP Update and the conjunctive use program described above.  
Maximum surface water use is constrained by the SEWD or the DWSP 
conveyance and WTP capacity and by the various contract entitlements 
described above.  For example, the set of bars for each contract for each year 
considers 70 years of historical hydrology (i.e., rainfall, stream flows, etc) from 
1921 to 1991 and the limitations of the SEWD and DWSP WTPs to treat and 
deliver potable water supplies for that given year.   For instance, the OID/SSJID 
contract is for a maximum of 30,000 AF/year, but results in 22,850 AF/year on 
average over the 70 years of hydrology and then ends in 2025.  The decrease in 
overall surface water for SEWD throughout the planning period reflects the 
assumption that the annual volume of the CACWD Appropriative Water Right 
water will diminish slightly due to new water demands expected in the CACWD 
service area.     

While Figure 23 does not show the use of the COS’s Area of Origin water, it is 
important to note that the COS will pursue Phase 2 of the DWSP with the 
completion and certification of the appropriate environmental documentation and 
approval of the Area-of-Origin water right by the SWRCB by 2025 or based on 
water demands, whichever occurs sooner.  Access to Area-of-Origin water 
provides additional assurances in the event Appropriative Water Rights on the 
Calaveras or the Calaveras County Water Rights Transfer water to SEWD differs 
from the assumptions used in this WSE.  In addition, while this WSE recognizes 
the strong possibility of obtaining additional interim surface water supplies, it 
does not rely upon those supplies for purposes of this WSE.   

A similar table as Table 7 on Page 30 is provided for the future 2035 condition to 
compare the availability of water supplies with forecasted water demands.  Table 
7 indicates that in the dry year conditions, there are adequate water supplies 
while achieving an average sustainable groundwater yield of approximately 
65,000 AF/year (slightly exceeding the average sustainable yield goal of 60,000 
AF/year) while not exceeding the maximum groundwater yield in any one 
hydrologic year type. 
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Figure 23.  Projected Average Surface Water Contract Use from 2000 to 2035 
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Table 10. Existing (2004), Foreseeable, and General Plan Update Water Supplies and Demands for the COSMA by Retail Water Service Provider 
Existing (2004) and Foreseeable General Plan Update  Total Existing and Foreseeable and  

General Plan Update 
Year Type Demand 

Reduction 
Surface 
Water 

 
(AF/year) 

Groundwater
 
 

(AF/year) 

Total 
 
 

(AF/year)

Surface 
Water 

 
(AF/year) 

Groundwater
 
 

(AF/year) 

Total 
 
 

(AF/year) 

Surface 
Water 

 
(AF/year) 

Groundwater
 
 

(AF/year) 

Total 
 
 

(AF/year)

Year 2004, 
Foreseeable 

Demands, and 
General Plan Update 

 
(AF/year) 

COSMUD 39,378  3,636  43,014  32,473  35,157  67,630  71,851  38,793  110,644  110,644  
Cal-
Water 20,101  12,756  32,856  5,679  4,468  10,147  25,780  17,224  43,003  43,003  

County 1,378  716  2,094  301  136  437  1,679  852  2,531  2,531  
Normal  

Total 

0% 

60,857  17,108  77,965  38,453  39,761  78,214  99,310  56,868  156,178  156,178  
COSMUD 5,038  31,524  36,562  28,500  28,985  57,485  33,538  60,509  94,048  94,048  
Cal-
Water 14,444  13,484  27,928  3,512  5,113  8,625  17,956  18,596  36,553  36,553  

County 1,171  609  1,780  98  274  372  1,269  883  2,152  2,152  
Single Dry  

Total 

15% 

20,654  45,616  66,270  32,110  34,372  66,482  52,764  79,988  132,752  132,752  
COSMUD 39,378  3,636  43,014  32,473  35,157  67,630  71,851  38,793  110,644  110,644  
Cal-
Water 20,101  12,756  32,856  5,679  4,468  10,147  25,780  17,224  43,003  43,003  

County 1,378  716  2,094  301  136  437  1,679  852  2,531  2,531  

Total 

5%          
(1st Year) 

60,857  17,108  77,965  38,453  39,761  78,214  99,310  56,868  156,178  156,178  
COSMUD 4,223  30,923  35,146  28,588  29,052  57,640  32,811  59,975  92,786  92,786  
Cal-
Water 15,191  14,049  29,239  3,434  5,053  8,487  18,625  19,102  37,727  37,727  

County 1,240  644  1,885  88  266  355  1,328  911  2,239  2,239  
Total 

10%        
(2nd Year) 

20,654  45,616  66,270  32,110  34,372  66,482  52,764  79,988  132,752  132,752  
COSMUD 4,223  30,923  35,146  28,588  29,052  57,640  32,811  59,975  92,786  92,786  
Cal-
Water 15,191  14,049  29,239  3,434  5,053  8,487  18,625  19,102  37,727  37,727  

County 1,240  644  1,885  88  266  355  1,328  911  2,239  2,239  

Multiple Dry (Hypothetical 3-year Drought Period into the 
Future(using 1977 to 1980 Drought Sequence)) 

Total 

10%        
(3rd Year) 

20,654  45,616  66,270  32,110  34,372  66,482  52,764  79,988  132,752  132,752  
COSMUD 23,960  15,793  39,753  33,919  30,761  64,680  57,879  46,554  104,433  104,433  
Cal-
Water 18,668  13,885  32,553  5,104  4,454  9,557  23,772  18,339  42,111  42,111  

County 1,378  716  2,094  221  181  402  1,599  897  2,496  2,496  
Average over 70-Years 

Total 

5% 

44,007  30,394  74,400  39,243  35,395  74,638  83,250  65,789  149,039  149,039  
Reference:     City of Stockton Urban Water Management Plan 2000 Update, December 2000 

Notes:  
1.) Dry year surface water amounts assume SEWD’s New Hogan Central Valley Project water with deficiencies, and Oakdale Irrigation District and South San Joaquin Irrigation District deficiencies as stipulated in the contract for these water supplies.  
2.) Normal year surface water deliveries are restricted to the projected availability of SEWD conveyance and treatment plant capacity (not to exceed 60 mgd). 
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Table 10  presents the average annual quantities of surface water and 
groundwater to make a positive determination of water supply availability.  The 
facility capacity verification below is needed to compare water supplies and their 
respective facilities with the actual facility capacity.  This check is made based on 
maximum month demands using a multiplier of 1.79 times the average annual 
water demand.  This verification is made in Table 11 based on the worst case 
hydrologic scenarios for surface water and groundwater (i.e., worst case for 
surface water is in normal to wet years and for groundwater in drought years) 
from Table 10 and indicates the needed facility capacity in each of the service 
areas to meet existing and foreseeable water demands.  The “Needed Capacity” 
is based on the maximum volume of surface water or groundwater converted to 
an equivalent maximum month demand shown in the given scenarios of 
hydrologic conditions shown in Table 10.   
 
Table 11 shows that there is sufficient surface water facility capacity to provide 
for existing and foreseeable water demands within the COSMA by each of the 
water retail service providers.  The distribution of DWSP WTP capacity is based 
on the best available data as to the adequacy of conveying potable water from 
the DWSP WTP to the COSMUD north system and Cal Water.   The most 
significant assumption is that Cal Water will likely depend more on the SEWD 
WTP simply due to its geographic location.  The southern COSMUD system with 
approximately 14,000 AF/year or 19 mgd of build-out maximum month water 
facility capacity is also placed into this category with the construction of the South 
Stockton Aqueduct essentially connecting the system directly to the SEWD WTP.  
 
Table 11. Verification of Maximum Month Water Facility Capacity by Water Retail 

Service Provider 

 
SEWD WTP  

 
(mgd) 

DWSP WTP  
 

(mgd) 

Total Surface 
Water  
(mgd) 

Groundwater  
 

(mgd) 

 Total Water 
Facility Capacity 

(mgd)  

 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

Needed 
Capacity 

Actual 
Capacity 

 COSMUD          
29.1  

        
29.1  

         
24.0  

       
24.0  

        
53.1  

       
53.1  

        
122.4  

         
49.3  

        
175.5  

       
102.4  

 Cal-Water          
29.1  

        
29.1  

         
5.7  

       
5.7  

        
34.8  

       
34.8  

        
34.6  

         
64.0  

        
69.4  

       
98.8  

 County          
1.8  

        
1.8  

         
0.3  

       
0.3  

        
2.1  

       
2.1  

        
1.9  

         
2.0  

        
4.0  

       
4.1  

 Total          
60.0  

        
60.0  

         
30.0  

       
30.0  

        
90.0  

       
90.0  

        
158.9  

         
115.3  

        
249.0  

       
205.3  

 
Table 11 indicates under the groundwater facilities portion of the table that 
approximately 73 mgd of additional groundwater facilities will be necessary to 
meet the water demands through the conjunctive use program in the COSMUD 
service area.  This additional groundwater capacity will be constructed as new 
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growth areas develop and are necessary to fully exercise the basin in the manner 
described above based on hydrologic conditions.  In no case does the additional 
groundwater capacity put the COSMA beyond its groundwater conjunctive use 
management goals.  

Description of Change in DWSP Phasing 

The findings of this WSE clearly deviate with the timing of phased increases in 
DWSP capacity with the phasing shown in Table 9 on Page 44.  Table 9 depicts 
the phasing used in the DWSP Feasibility Report and the EIR.  As mentioned 
directly above, the conclusion of this WSE is that the DWSP Phase 1 can 
continue to supply water to meet the build-out water demands of the GP Update.  
The COS will likely pursue Phase 2 and begin the environmental review process 
long before build-out of the GP Update occurs.  This affords the COS to be 
prepared and to allow demands to dictate when Phase 2 becomes necessary.  
Time will be of the essence to get Phase 2 under construction once this occurs.    

Beyond the Phase 2 requirement of preparedness, there are several reasons for 
differences between the findings of the WSE and the DWSP Feasibility Report 
and EIR.   

Increased Reliability in SEWD Supplies 
The underlying assumptions used in the DWSP reports were conservative but 
were based on the best available data. Since the time when research was 
undertaken for the DWSP, a significant amount of work has been completed in 
other venues.   One significant change in assumptions is the amount of water 
available to Municipal and Industrial (M&I) uses through SEWD.  According to 
SEWD (see Exhibit "G"): 

"In wet years, the district currently has over 145,000 acre-feet ofwater supplies 
available, more water than it could deliver to its customers with its present 
facilities.   Quantifying that 30,000 AFA in a dry year or 22,000 AFA in a critical 
year is inappropriate.  In the first year of a dry cycle, the district would likely have 
over 100,000 acre-feet available.   Only in the 2nd or 3rd year of a multi-year dry 
cycle the district could have less than 30,000 acre-feet.  With the completion of 
Phase 1 of the Farmington Program (Peters Pipeline) in 2005, available supply to 
the district will increase by over 10,000 AFA.  Banked groundwater stored when 
excess surface water is available will supplement surface water supplies in dry 
and critical hydrologic years." 

Comparing the table excerpted from the Feasibility Report (See Table 12) with 
Table 3 on Page 15, the WSE acknowledges that there is an approximate 
aggregate difference of 20,000 AF/year.  This difference is shown in Figure 24 
over the planning period of the DWSP.  DWSP supplies do not change from the 
original assumptions.  Rather, the supplies the City will get from SEWD now 
appear firmer, more reliable, and more plentiful than when the DWSP Feasibility 
Study and DWSP EIR were prepared. 
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Table 12. Feasibility Report Existing SEWD Water Sources and Critical Year 
Availability  

Projected “Critical Year” Annual 
Availability 
(AF/year) 

Planning Year 

 
 

Source 

Annual Contract 
Amount 

Thousand Acre-Feet 
(TAF) 2000 2010 2020 2035 2050 

Current “Firm” Sources of Supply 

Reclamation – New Hogan 
Water Supplies  

Total Yield 100 TAF 1 
(M&I 15 TAF) 
(Ag & Recharge 75 TAF) 

12,000 12,000 12,000 12,000 12,000

Calaveras County Water 
District Appropriative Water 
Rights 

Unused Calaveras County 
Water Rights (M&I 10 
TAF) 

10,000 8,000 6,000 3,000 0 

Reclamation – New Melones 
Interim Water Contract 
and Section 215 “Spill” Water 

Total Contract 75 TAF 
(M&I 40 TAF) 
(Ag & Recharge 20 TAF) 
(Losses 15 TAF) 

Not Available in Dry Years 

SSJID Transfer -  
Stanislaus River2 15 TAF 4,000 4,000 0 0 0 
OID Transfer -  
Stanislaus River 15 TAF 4,000 4,000 4,000 0 0 

Total Total 205 TAF 
(M&I 95TAF) 30,000 28,000 22,000 15,000 12,000

FUTURE “POTENTIAL” SOURCES OF SUPPLY 

New Appropriative Water 
Rights on Calaveras 50 TAF Not Available in Dry Years 

Farmington Projects  
Rights Transfer 50 TAF Not Available in Dry Years 

Reoperation of New Hogan 
Reservoir3 25 TAF – 40 TAF Not Available in Dry Years 

Total 75 TAF – 100 TAF 0 0 0 0 0 
Source: City of Stockton Delta Water Supply Project Feasibility Report (January 2003, ESA and MWH) 

Notes:   
1. SEWD has a right to 56.5 percent of the yield, and Calaveras County Water District (CCWD) has rights to the remaining 43.5 
percent. CCWD currently uses approximately 3,500 ac-ft of its allocation, and prior water rights demand is 13,000 ac-ft. Based on an 
agreement between CCWD and SEWD, SEWD currently has use of the unused portion of CCWD’s allocation. 
 
2. For planning purposes, it is assumed that SSJID may not continue its water transfer to SEWD past 2010. 
 
3. Very preliminary analyses suggest that “reoperation”of New Hogan Reservoir, together with some form of conjunctive use water 
banking, could increase the average annual yield (but not the dry year yield) of New Hogan Reservoir. SEWD is currently not 
pursuing reoperation water since the water rights that SEWD is applying for on the Calaveras River will capture the same water and 
store in groundwater bank.  The status of the SEWD’s Water Right application is uncertain. 
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From the set of modeling assumptions, the majority of this increase results from 
the inclusion of more Calaveras County Appropriative Water Rights Transfer 
water for M&I and having it taper off at a slower rate than assumed in the DWSP 
Feasibility Report.   The other surface water entitlement is the SEWD 
Appropriative Water Rights on the Calaveras River for which they have submitted 
an application and will likely receive water in the wet years.  No water is assumed 
in the dry years. Table 3 also shows that the senior water rights of the Calaveras 
County Appropriative Water Rights Transfer will yield some "critical" year supply 
to increase the minimum of 12,000 AF/year used in the DWSP Feasibility Report 
to 22,000 AF/year (does not include SSJID/OID contracts after 2025). 

This difference is shown in Figure 24 over the planning period of the DWSP.  
DWSP supplies do not change from the original assumptions.  Rather, the 
supplies the City will get from SEWD now appear firmer, more reliable, and more 
plentiful than when the DWSP Feasibility Study and DWSP EIR were prepared. 

Figure 24. SEWD Water Supplies (Weighted Average of Hydrologic Period) 

Additional Area Contemplated in the GP Update 
The water demand at 2035 in the DWSP Feasibility Study Report and in this 
WSE is approximately the same at approximately 156,000 AF/year.  The amount 
of urban developed acreage under the GP Update is 103,000 acres out of the 
total GP Update area of 122,060 acres.  The existing General Plan at 2050 was 
estimated to have 82,000 acres within the POU with no acreage accounting 
beyond 2015 or build-out of the General Plan.  The increase in developed 
acreage results in a significant increase in available groundwater yield.  This is 
due to the conservative policy of basing sustainable groundwater yield for the 
COSMA on the urbanized area of development.  Using the goal of 0.60 
AF/acre/year identified in the DWSP Feasibility Report applied to the GP Update, 
approximately 61,800 AF/year of groundwater can be used; whereas, under the 
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DWSP Feasibility Report, the resulting groundwater yield was only 48,000 
AF/year.  This adds another 13,800 AF/year of water to the GP Update. 

Use of Agricultural Credits 
In the WSE, a slightly different approach was taken regarding converting 
agricultural lands to urban.  In the WSE, it was assumed that the groundwater 
elevations today are a result of groundwater extractions from agriculture and 
urban uses within the basin.  If an agricultural property is extracting greater than 
the goal of 0.60 AF/acre/year (i.e., agriculture irrigation requirements average 
anywhere from 3 to 5 AF/acre/year depending on crop type) that some credit 
should be provided to the City of Stockton if the land is converted to urban uses 
with only a 0.6 AF/acre/year average groundwater use.  A detailed groundwater 
analysis was performed in support of the GP Update and a conservative increase 
in the goal of 0.75 for the driest year pumping was increased to 0.87 
AF/acre/year.  This permitted more pumping in the driest year but not exceeding 
the self-imposed cap to minimize any concerns from over pumping the basin in 
the drier years.  

Conclusion of Changes  
In all, there is approximately 34,000 AF/year (i.e., 20,000 AF from SEWD and 
14,000 AF from GW) of more water than what was assumed for the DWSP in 
year 2035.  Figure 25 is extracted directly from the DWSP Feasibility Report to 
illustrate the change this amount of water has on the phasing of the DWSP.  The 
surface water requirement governs the need for either more SEWD capacity or 
more DWSP capacity.  Based on the phasing in the Feasibility Report at 2035 
the surface water requirement is approximately 90,000 AF/year as shown in 
Figure 23.  This figure is based on the information known at the time of writing 
the DWSP Feasibility Report.  A 90,000 AF/yr DWSP requirement equates to 
approximately the Phase 2 capacity of 90 mgd for DWSP WTP.   If the more 
current SEWD surface water amounts and higher groundwater use is added, the 
resulting phase, if applied in the same manner as Figure 23, the end of Phase 1 
or the 30 MGD capacity of the DWSP is at approximately 2035 as shown in 
Figure 26.  Under the original set of conditions Phase 3 would be needed by 
2030.  With the change in conditions, Phase 1 can extend beyond the 2015 to a 
time when Phase 2 is needed based on demand.  This may be at 2035 build-out 
of the GP Update or sooner.  
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Figure 25.  DWSP Feasibility Report Phasing Diagram 

 

 

 

 

 

 

 

 

 

 

Figure 26.  GP Update WSE Phasing Diagram 
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DETERMINATION OF SUFFICIENCY 
This WSE determines that the COSMA urban water retailers currently cannot 
support the GP Update without the DWSP Phase 1 project and associated water 
supplies and continuation of the on-going groundwater use and management 
program with self-imposed goals becoming effective when the DWSP becomes 
operational.  In consideration of the significant steps in the environmental review, 
permitting, and financing of the DWSP, the construction and operation of the 
DWSP by 2010 is considered to be a viable water supply for meeting the GP 
Update’s build-out water demand and meets the goals of the DWSP as stated in 
the Current Water Supply Condition section starting on Page 4. 

The urban retail water purveyors make this determination based on the 
information provided in this WSE and on the following specific facts: 

•  The existing near-term and long-term reliable supplies of SEWD surface 
water supplies, non-potable water supplies, and indigenous groundwater 
supplies can deliver a sustainable reliable water supply without impacting 
environmental values and/or impacting the current stabilization of the 
groundwater basin underlying the COSMA. 

•  The existing and future conjunctive use program of using surface water 
and each of the urban water retailer’s groundwater supplies has been 
extensively analyzed as part of the DWSP Feasibility Report and EIR and 
as part of this WSE.  All studies show that sufficient water rights and 
available groundwater supplies will exist for the level of water demand 
contemplated under the GP Update. 

•  The GP Update area will be served by water supplies made available 
through the existing and planned future conjunctive use program within 
the COSMA urban water retailer’s service areas. 

•  The diversion structure, raw water pipeline, treatment plant and treated 
water pipeline elements of the DWSP are necessary water supply 
elements in meeting the GP Update water demands. 

•  New groundwater facilities are necessary to fully implement the 
conjunctive use program that is currently in effect and contemplated with 
operation of the DWSP.  The use of new wells will take place only in the 
dry and critical years when SEWD surface water supplies are curtailed, 
and in no case do groundwater extractions impact the long term 
sustainability of the groundwater basin and existing wells. 
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Exhibit “A” 

Memo from COSMUD to City of 
Stockton Community Development 

Department Director
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Exhibit “B” 
Preferred  General Plan Update Map 

Dated September 2005 
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Exhibit “C” 
 
 

City of Stockton Water Rights Permit for 
Delta Diversion  
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Exhibit “D” 
 
 

Existing Firm and Interim Surface Water 
Contracts and SEWD Wheeling 

Contracts for the Urban Water Retailers 
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Exhibit “E” 
 

Results of 70 Year Historical Hydrology 
Model Runs from 2005 to 2035 in Five 

Year Increments 
 



 

MWH Page vi  December 30, 2005 (Amended May 12, 2006) 
 

Exhibit “F” 
 

Groundwater Studies Supporting 
Agricultural Credits 
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EXHIBIT “C” 

 

Existing Surface Water and Wheeling Contracts 
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EXHIBIT “D” 

 

LIST of PENDING DEVELOPMENTS 
 






