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ES 1  
EXECUTIVE SUMMARY  

ConAgra Foods Inc. proposes The Cannery Project (Project) on its 98.4-acre property north of 
East Covell Boulevard in the City of Davis (City). 

In September 2010, ConAgra Foods, Inc. (ConAgra or Project Applicant) filed a pre-application for 
development of the Project site. On October 26, 2010, the City Council authorized a pre-application 
process for the Project site. A formal application for development was submitted by ConAgra to the 
City on September 23, 2011. 

The Project includes a mix of residential, commercial, office, restaurants, and recreational uses 
covering approximately 98.4 acres. The Project includes 610 residential units (Low Density, 
Medium Density, and High Density), 236,000 square feet of commercial space, a neighborhood 
park, and 27.5 acres of open space. 

As documented below, the Project is projected to have a total water demand of approximately 
438 acre-feet per year (af/yr). According to the City’s 2010 Urban Water Management Plan 
(UWMP), the City’s current water demand is about 12,000 acre-feet per year and its current 
water supply is about 15,000 af/yr. The City is actively engaged in the Woodland-Davis Clean 
Water Agency (WDCWA) Davis Woodland Water Supply Project (DWWSP). This project 
includes pumping raw water from the Sacramento River, treating it to potable water quality, 
and conveying it to the Cities of Davis and Woodland. Once this surface water supply source is 
in place, anticipated to be during the year 2016, the 2010 UWMP indicates that the City’s total 
water supply will be over 19,000 af/yr. 

Thus, based on the analysis described herein and as shown in Tables ES-1 and ES-2, this water 
supply assessment (WSA) demonstrates that both the current and projected City water supplies 
are sufficient to serve the proposed Project through the year 2035 under all hydrologic conditions 
(including normal, single dry, and multiple-dry years). This finding of sufficiency is based on the 
following points: 

1. The Water Well Agreement was perfected with the construction of DDW-33 and 
conveying title of that well to the City in 2008.  

2. The projected water demand of the Cannery Project is substantially less than the 
projected growth of water demand and supplies as documented in the City’s 2010 
UWMP. 

3. The proposed surface water supply project will be sized to serve projected growth in 
the City. 

4. The City currently has sufficient groundwater capacity available to serve the Project’s 
projected water demand, even without the proposed surface water project.  

These points are discussed in greater detail throughout this WSA. 
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Table ES-1. Existing Water Supply and Demand 
(Existing Demands + Proposed Project) 

Supply 

Current Dry Year Water Supply 
Availability, af/yr(a) 

Normal 
Years 

Single Dry 
Year 

Multiple Dry
Years 

Existing Water Supplies 
Groundwater(b) 

15,000 15,000 15,000 

Total Potable Water Supply 15,000 15,000 15,000 

Existing Potable Water Demand (2010) 11,955 11,955 11,955 

Existing Potable Water Demand (2010) plus the Project (c) 12,393 12,393 12,393 

Potable Water Supply Surplus (Deficit) 2,607 2,607 2,607 
(a) See Dry Year Water Supply Availability and Reliability discussion in Chapter 6. 
(b) The City is planning to decrease groundwater use 6,000 af/yr or less by the year 2015 (based on normal year supply 

conditions). However, studies described in this WSA have indicated 8,500 af/yr or more of groundwater capacity would 
be available to the City to make up for shortfalls in the event of a severe drought or other water shortage. 

(c) Includes projected 438 af/yr water demand for the Project. 

 

Table ES-2. Existing and Additional Year 2035 Water Supply and Demand 

Supply 

Year 2035 Dry Year Water Supply 
Availability, af/yr(a) 

Normal 
Years 

Single Dry 
Years 

Multiple Dry
Years 

Existing Water Supplies 
Groundwater(b) 

6,000 8,500 6,000 

Additional Water Supplies WDCWA Surface Water Project 
Aquifer Storage and Recovery 

13,104 
-- 

7,642 
unknown 

11,242 
unknown 

Total Potable Water Supply 19,104 16,142 17,242 

Projected 2035 Projected Potable Water Demand(c) 15,916 15,916 15,916 

Potable Water Supply Surplus (Deficit) 3,188 226 1,326 
(a) See Dry Year Water Supply Availability and Reliability discussion in Chapter 6. 
(b) The City is planning to decrease groundwater use 6,000 af/yr or less by the year 2015 (based on normal year supply 

conditions). However, studies described in this WSA have indicated 8,500 af/yr or more of groundwater capacity would 
be available to the City to make up for shortfalls in the event of a severe drought or other water shortage. 

(c) Includes projected 438 ac/yr water demand for the Project. 
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CHAPTER 1  
Introduction  

ConAgra Foods Inc. proposes The Cannery Project (Project) on its 98.4-acre property north of 
East Covell Boulevard in the City of Davis (City).  

The legal requirement for a water supply assessment (WSA) and the project background are 
discussed below. 

 LEGAL REQUIREMENT FOR A WATER SUPPLY ASSESSMENT 1.1

California Senate Bill 610 (SB 610) was approved by Governor Davis on October 9, 2001, and 
made effective on January 1, 2002. SB 610 amended California state law to improve the link 
between information on water supply availability and certain land use decisions made by cities 
and counties. Specifically, certain sections of the California Water Code were amended to 
require 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 proposed projects. 

The amended Water Code sections 10910 through 10915 (inclusive) require land use lead 
agencies to: (1) identify any public water purveyor that may supply water for a proposed 
development project; and (2) request from the identified purveyor a WSA. The purpose of a 
WSA is to demonstrate the sufficiency of the purveyor’s water supplies to satisfy the water 
demands of the project, while still meeting the water purveyor’s existing and planned future uses. 
Water Code sections 10910 through 10915 delineate the specific information that must be 
included in a WSA. 

The purpose of this WSA is to perform the evaluation required by Water Code sections 10910 
through 10915 in connection with the City Project. It is not to reserve water, or to function as a 
“will serve” letter or any other form of commitment to supply water (see Water Code section 
10914). The provision of water service will continue to be undertaken in a manner consistent 
with applicable City policies and procedures and consistent with existing law. 

 BACKGROUND 1.2

According to the Project Description, dated February 1, 2012, the site was annexed by the City 
and previously developed by the Hunt-Wesson division of ConAgra Foods, Inc., for food 
processing and warehousing products more than fifty years ago. The Cannery was constructed in 
1961 and operated for 38 years before closing in October 1999. The obsolete canning facilities 
were demolished, and a few building foundations remain in the southern portion of the site. The 
northern portion of the site, once intended for facilities plant expansion, remains undeveloped.  

In approximately 2004, Lewis Planned Communities (Lewis) acquired the Project site from 
ConAgra and proceeded with the pursuit of residential mixed use development of the project site. 
On March 16, 2009, just prior to embarking on the environmental Impact Report (EIR) preparation 
process for the Project application, Lewis withdrew their application.  
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In September 2010, ConAgra Foods, Inc. (ConAgra, or Project Applicant) filed a pre-application 
for development of the project site. On October 26, 2010, the Davis City Council authorized a 
pre-application process for the project site. A formal application for development was submitted 
by ConAgra to the City on September 23, 2011. The City processed the applications and 
commissioned the preparation of the City of Davis/ConAgra Development Agreement. ConAgra 
is currently preparing The Cannery Environmental Impact Report (The Cannery EIR).  

A Project Description and Illustrative Land Use Plan for The Cannery were provided to the City 
in February 2012. A Notice of Preparation of The Cannery EIR was prepared in March 2012. As 
a part of the processing of the applications and the preparation of The Cannery EIR, the Project 
Applicant commissioned the preparation of a WSA.  

 WATER SUPPLY ASSESSMENT PREPARATION, FORMAT AND ORGANIZATION 1.3

This WSA for The Cannery has been prepared by West Yost Associates (West Yost), as requested 
by De Novo Planning Group (De Novo), which is preparing the EIR for The Cannery Project. 

The format of this WSA is intended to follow Water Code sections 10910 through 10915 to 
clearly delineate compliance with the specific requirements for a WSA. The WSA includes the 
following sections: 

 Chapter 1: Introduction 

 Chapter 2: Description of Project 

 Chapter 3: Required Determinations 

 Chapter 4: City of Davis Water Service Area 

 Chapter 5: City of Davis Water Demands 

 Chapter 6: City of Davis Water Supplies 

 Chapter 7: Determination of Water Supply Sufficiency 

 Chapter 8: Water Supply Assessment Approval Process 

Relevant citations of Water Code sections 10910 through 10915 are included throughout this 
WSA in italics to demonstrate compliance with the specific requirements of SB 610.  

 ACRONYMS AND ABBREVIATIONS USED IN THIS WATER SUPPLY ASSESSMENT 1.4

The following acronyms and abbreviations have been used throughout this WSA. 
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af acre-feet 

af/ac/yr acre-feet per acre per year 

af/yr acre-feet per year 

Bgs below ground surface 

CEQA California Environmental Quality Act 

City City of Davis 

DPH California Department of Public Health 

DWR 
DWWSP 

California Department of Water Resources 
Davis Woodland Water Supply Project 

EIR Environmental Impact Report 

ETo Evapotranspiration 

GMP Groundwater Management Plan 

gpm gallons per minute 

LAFCo Local Area Formation Commission 

M&I Municipal and industrial 

Mgd million gallons per day 

mg/L milligrams per liter 

msl mean sea level 

MY Million Years 

NEPA National Environmental Policy Act 

Project The Cannery Project  

RWQCB Regional Water Quality Control Board 

SB 610 California State Senate Bill 610 of 2001  

sf square feet 

SOI Sphere of Influence 

TBD To be determined 

TDS Total Dissolved Solids 

USBR United States Bureau of Reclamation 

UWMP Urban Water Management Plan 

WSA Water Supply Assessment 

West Yost West Yost Associates 

WWTP Wastewater Treatment Plant 
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CHAPTER 2  
Description of Project  

A description of the Project, including Project Location, Proposed Land Usages and Acreages, 
Projected Water Demand, and Projected Water Supply are described below. 

 PROJECT LOCATION 2.1

The Project is located in the City and consists of approximately 98.4 acres that is currently zoned 
PD-1-00 (Planned Development-Industrial) and designated in the City’s General Plan as 
Industrial. The site is generally a slanted rectangle and its boundaries are defined by East Covell 
Boulevard on the south, existing Union Pacific Railroad (UPRR) line and the F Street open 
drainage channel on the west, and agricultural lands on the north and east. Residential 
neighborhoods are located west of the UPRR line and F Street Channel. Multi-family residential 
(Cranbrook Apartments) and office uses are south of East Covell Boulevard, south of the site. 
Adjacent lands to the north and east are currently zoned Limited Industrial (M-L) under the 
jurisdiction of Yolo County, and are seasonally farmed with rotating annual crops. The Project 
location is presented in Figure 2-1. 

 PROPOSED LAND USES AND ACREAGES 2.2

The Project includes a mix of residential, commercial, office, restaurants, and recreational uses 
covering approximately 98.4 acres. The Project includes 610 residential units (Low Density, 
Medium Density, and High Density), 236,000 square feet of commercial space, a neighborhood 
park, and 27.5 acres of open space (see Figure 2-2). 

Proposed land uses for the Project based on the Project Description are summarized in Table 2-1. 

Table 2-1. Proposed Land Uses for The Cannery  

Proposed Land Use and 
Developed Square Footage(a) Land Use Summary Gross Acres(a) 

Low Density Residential (96 dwelling units) 14.8 

Medium Density Residential (240 dwelling units) 25.2 

High Density Residential (250 dwelling units) 10.0 

Neighborhood Center 1.0 

Mixed Use - Cannery Commerce District (236,000 sf commercial 
plus 24 dwelling units)(b) 15.0 

Neighborhood Park 4.7 

Open Space – includes greenbelts, multi-use areas and Cannery 
Farm/Ag buffer 27.5 

Public/Semi-Public (Water Well) 0.2 

Total Gross Area 98.4 
(a) Based on Project Description dated February 1, 2012. 
(b) See Cannery Committee District Conceptual Plan, Project Description, Pg 15. 
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Development of the Project is anticipated to occur over the next several years, depending on 
market conditions.  

It should be noted that this WSA evaluates the availability and reliability of the City’s water 
supplies to serve buildout of the Project. 

 PROJECTED WATER DEMAND 2.3

The projected water demand is documented below, including: 

 Water Use Factors and Assumptions 

 Water Demand Calculations 

 Comparison with Water Demand Calculations in the Urban Water Management Plan 

2.3.1 Water Use Factors and Assumptions 

The City adopted unit water use factors for use in projecting potable water demand based on the 
proposed future land uses within the City’s General Plan. Water use factors for various land uses 
were established in 1991 and do not take into consideration reduced water use as a result of new 
building codes, improved water use efficiency, and water conservation measures. The projected 
water demands, therefore, are considered very conservative.  

The City’s adopted unit water use factors for the land use designations applicable to the Project 
are shown in Table 2-2. 

Table 2-2. City of Davis Adopted Water Use Factors(a) 

Proposed Land Use Water Use Factor (units as shown) 

Low Density Residential 450 gpd/du 

Medium Density Residential  450 gpd/du 

High Density Residential  225 gpd/du 

Commercial 2,125 gpd/ac 

Clubhouse 2,500 gpd/ac 

Parks and Open Space  4.0 af/ac/yr(b) 
(a) As provided by City staff, August 2012. 
(b) The Project may irrigate landscaping with non-potable water drawn from an existing on-site agricultural groundwater well, 

which would not require potable water from the City. The water use factor for Parks and Open Space was proposed in in the 
Water Master Plan. 

 

The unit water use factors listed in Table 2-2 were applied to the number of dwelling units and 
gross acres for the respective land uses for the Project to estimate the total potable water demand. 

As indicated in the Project Description, the project includes significant water saving measures 
aimed at reducing overall water demands for potable water to the extent feasible and practicable.  
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2.3.2 Water Demand Calculations 

The total projected water demand for the Project at buildout is presented in Table 2-3. As shown, 
the projected potable water demand for the Project (including the non-potable irrigation uses) is 
estimated to be approximately 440 acre-feet per year (af/yr). No recycled water demand has been 
assumed for the Project. The City standard maximum-day peaking factor and peak hour peaking 
factor are 2.0 and 1.8, respectively. The projected average day, maximum day, and peak hour 
demands are shown in Table 2-3. 

The values shown in Table 2-3 are based on the land use types described in the Project 
Description and the water demand factors described in the Water Supply Master Plan (WSMP). 
These values differ slightly from the values in the WSMP due to slightly different land use 
quantities and calculation rounding. 

It should also be noted that although water demands for the Project will develop incrementally 
over time as various portions of the Project are developed, this WSA only provides analysis of 
the total estimated demands for the Project at buildout.  

2.3.3 Comparison with Water Demand Calculations in the Urban Water Management Plan 

The water demands for the Project assumed in this WSA are well within those calculated for 
the City’s 2010 UWMP, which show an increase in the water demand of over 1,000 acre-feet 
by 2015.  

 PROJECTED WATER SUPPLY 2.4

It is anticipated that the Project would be served from the City’s existing and future portfolio of 
water supplies as described in Section 6.0 City of Davis Water Supplies.  

In November 2005, Pole Line Road Holding Company, LLC (also known as Lewis) and the City 
entered into a Water Well Agreement (Appendix A). The Water Well Agreement stipulated 
that, if Lewis met certain terms, including construction of a water supply well to be turned over 
to the City, the City would provide water to the Project up to the capacity of the water supply 
well. The Agreement did not stipulate that the City would approve the development application, 
but rather that water would be provided to an accepted development. The well was constructed 
and turned over to the City in 2008, and is now City Well DDW-33. Well DDW-33 has a 
nominal pumping capacity of 1,750 gallons per minute (gpm). 

The groundwater production well (Well DDW-33) that was completed and conveyed to the City 
in 2008 (capacity of 1,750 gpm) exceeds the projected Project peak hour demand of 1,280 gpm, 
and thus meets the peak demand requirements of the water supply service agreement. In addition, 
this well can produce more than 2,800 acre-feet per year (running constantly), which exceeds the 
annual Project water demand of 440 af/yr. 
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Table 2-3. Preliminary Potable Water Demand Projection for the Cannery 

Land Use Type 
Water Demand 

Units 
No. of 
Units(a) 

Unit Water 
Demand Factor, 

af/yr/unit(b) 

Projected 
Annual 

Demand, af/yr 

Average Day 
Demand, 

gpm 

Maximum Day 
Demand, 

gpm(c) 

Peak Hour 
Demand, 

gpm(d) 

Low Density Residential Dwelling Units 96 0.54 52.0 32.3 64.5 116.1 

Medium Density Residential Dwelling Units 240 0.54 130.0 80.6 161.3 290.3 

High Density Residential Dwelling Units 250 0.27 67.7 42.0 84.0 151.2 

Mixed Use Residential at HDR Rate Dwelling Units 24 0.27 6.5 4.0 8.1 14.5 

Commercial  Acres 16 2.59 41.4 25.7 51.4 92.5 

Neighborhood Center Acres 0.7 3.01 2.1 1.3 2.6 4.7 

Parks / OS / Greenbelts / Paseos Acres 32.5 4.30 139.8 86.6 203.6 610.8 

Public/Quasi-Public Acres 0.2 — — — — — 

Totals       439.6 272.5 575.4  1,280.0 
(a) From Project Description, February 2012. 
(b)  From Table 2 converted to acre-feet per year. Includes 7.5% unaccounted-for water factor as described in the Water Master Plan, September 2011. 
(c)  Uses City standard of 2 times average day demand, except Parks, etc. which uses 2.35 times average day demand. 
(d)  Uses City standard of 1.8 times maximum day demand, except Parks, etc. which uses 3.0 times maximum day demand. 
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CHAPTER 3  
Required Determinations  

This Chapter describes some of the required determinations for a WSA. 

 DOES SB 610 APPLY TO THE PROJECT? 3.1

10910 (a) Any city or county that determines that a project, as defined in Section 10912, is subject to the 
California Environmental Quality Act (Division 13 (commencing with Section 21000) of the Public 
Resources Code) under Section 21080 of the Public Resources Code shall comply with this part. 

10912 (a) “Project” means any of the following: 

(1) A proposed residential development of more than 500 dwelling units. 

(2) A proposed shopping center or business establishment employing more than 1,000 persons or 
having more than 500,000 square feet of floor space. 

(3) A proposed commercial office building employing more than 1,000 persons or having more than 
250,000 square feet of floor space. 

(4) A proposed hotel or motel, or both, having more than 500 rooms. 

(5) A proposed industrial, manufacturing, or processing plant, or industrial park planned to house 
more than 1,000 persons, occupying more than 40 acres of land, or having more than 
650,000 square feet of floor area. 

(6) A mixed-use project that includes one or more of the projects specified in this subdivision. 

(7) A project that would demand an amount of water equivalent to, or greater than, the amount of 
water required by a 500-dwelling unit project. 

Based on the following facts, SB 610 does apply to the Project. 

 The City has determined that the Project is subject to the California Environmental 
Quality Act (CEQA) and that an EIR is required. 

 The Project, with 610 residential dwelling units and 236,000 square feet (sf) of 
commercial development, meets the definition of a “Project” as specified in Water 
Code section 10912(a) paragraph (1) as defined for proposed residential developments. 

Therefore, according to Water Code section 10910(a), a WSA is required for the Project. 

 WHO IS THE IDENTIFIED PUBLIC WATER SYSTEM? 3.2

10910(b) The city or county, at the time that it determines whether an environmental impact report, a 
negative declaration, or a mitigated negative declaration is required for any project subject to the 
California Environmental Quality Act pursuant to Section 21080.1 of the Public Resources Code, shall 
identify any water system that is, or may become as a result of supplying water to the project identified 
pursuant to this subdivision, a public water system, as defined by Section 10912, that may supply water 
for the project. 

10912 (c) “Public water system” means a system for the provision of piped water to the public for human 
consumption that has 3,000 or more service connections… 

As shown on Figure 2-1, the Project is located within the existing City limits.  
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The City’s water system service area includes all areas within the City limits and a few 
unincorporated areas outside of City limits. As of December 2010, the City had 16,519 water 
service connections. The City is the identified public water system for the Project. 

 DOES THE CITY HAVE AN ADOPTED URBAN WATER MANAGEMENT PLAN 3.3
(UWMP) AND DOES THE UWMP INCLUDE THE PROJECTED WATER DEMAND FOR 
THE PROJECT? 

10910(c)(1) The city or county, at the time it makes the determination required under Section 21080.1 of 
the Public Resources Code, shall request each public water system identified pursuant to subdivision (b) 
to determine whether the projected water demand associated with a proposed project was included as 
part of the most recently adopted urban water management plan adopted pursuant to Part 2.6 
(commencing with Section 10610). 

The City’s most recently adopted UWMP (the City’s 2010 UWMP) was adopted by the City 
Council on July 19, 20111. The City’s 2010 UWMP included existing and projected water 
demands for existing and projected future land uses to be developed within the City’s General 
Plan SOI through 2035. The water demand projections in the City’s 2010 UWMP included 
existing City water demands, future water demands for developments within the existing City 
limit, and future water demands for future service areas outside the existing City limit.  

The City’s 2010 UWMP potable water demand projections do not specifically state that potable 
water demands for the Project were included in water demand projections. The water demand 
projections were based on achieving and maintaining the Senate Bill x7-7 per capita water 
demand of 167 gallons per capita per day (gpcd) multiplied by the projected population. The 
population was projected to grow by 2.5 percent between 2010 and 2015, and by 5 percent for 
each subsequent five-year interval, without regard for the location of the added population. 

Total water use throughout the City service area is projected in the 2010 UWMP to increase from 
11,955 af/yr in 2010 to 15,917 af/yr in 2035, an increase of 3,962 af/yr. The Project’s projected 
water demand of 438 af/yr is slightly more than one-tenth of the City’s projected growth in water 
demand through 2035. Both water demand projections include unaccounted-for water losses. 

The City’s 2010 UWMP also indicated that the total water supply would grow from the current 
(2010) 15,000 af/yr to 23,450 af/yr by the year 2035. Therefore, it not only appears that the 
Project water demands are included in the City’s 2010 UWMP demand projection, but that 
sufficient water supply exists to serve the project. 

 

                                                 

1 City of Davis 2010 Urban Water Management Plan, prepared by Brown and Caldwell, Inc., July 2011. 
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CHAPTER 4  
City of Davis Water Service Area  

 WATER SERVICE AREA 4.1

As indicated in the City’s 2010 UWMP, the City is located in the Central Valley in the 
southeastern corner of Yolo County and to the east of the coastal mountain range and 
San Francisco Bay Area, and 12 miles west of the state capital of Sacramento. It occupies an area 
of about 9.8 square miles (6,281 acres). Incorporation of the City occurred in 1917, and water 
service is provided to all residential (single and multi-family), commercial, industrial, and 
irrigation customers, and for open space and fire protection uses. The City’s water service area, 
bordered by the UC Davis campus, includes the City, El Macero (located south of Interstate 80), 
and additional areas to the north, south, east, and west of the City. 

 POPULATION 4.2

According to the City’s 2010 UWMP, the City’s population has been increasing since the 
1960’s. Population increases were above normal for the 1996-2000 period as strong regional 
economic forces and UC Davis campus growth exerted pressure on urban land development 
needs. Population has and is expected to continue to grow more gradually in accordance with the 
recently adopted update of the City’s General Plan. Most of the City’s growth has been in the 
residential and open space land categories, with a relatively small increase of commercial 
development. Significant multi-family residential development occurred to meet increasing 
student population housing needs. In the commercial sector, there was some growth in high 
technology and tourist related businesses. 

The City continues to primarily be a residential community, with modest but growing 
commercial and industrial sectors. The City has a mix of commercial customers, including 
restaurants, markets, retail stores, insurance offices, beauty shops, gas stations, office buildings, 
and some retail providing services in support of local resident and visitor populations. The City 
draws visitors from its close affiliation with UC Davis, proximity to the Interstate 80 corridor, 
and annual special events drawing visitors from the entire region. 

The City has a very small industrial sector, primarily centered on technology and light 
manufacturing. The industrial sector has not grown relative to other sectors in the last decade. 
The City has a stable institutional/governmental sector, consisting primarily of local government, 
schools, public facilities, and hospitals. 

Since 2005, population, housing and employment have increased, but not as significantly as 
previously projected because of the economic recession. However, UC Davis’ increased annual 
enrollment targets are resulting in additional growth in the region. Recent historical and 
projected future population in five-year increments to the year 2035 are shown in Table 4-1. 
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Table 4-1. Historical and Projected Population 

Historical Population 

1995 54,946 

2000 63,324 

2005 66,229 

2010 68,289 

Projected Population 

2015 69,996 

2020 73,496 

2025 77,171 

2030 81,029 

2035 85,081 

Source: City of Davis 2010 UWMP, Table 3-1 Historical and Projected Service Area Population, July 2011 and Water Distribution 
System Optimization Plan, May 2011. 

 

 CLIMATE 4.3

As documented in the City’s 2010 UWMP, summers in the City are warm and dry, and winters 
are cool and mild. The region is subject to wide variations in annual precipitation, and also 
experiences periodic dry periods and wild fires in the regional watershed and surrounding areas 
with chaparral and oak lands. Summers can be hot at times with weekly periods of 100 degree 
Fahrenheit temperatures, which greatly increase summer irrigation requirements. 

Based on the historical data obtained from the Western Regional Climate Center, the City’s 
average monthly temperature ranges from 45 to 75 degrees Fahrenheit, but the extreme low and 
high daily temperatures have been 12 and 116 degrees Fahrenheit, respectively. The historical 
annual average precipitation is approximately 19 inches. The rainy season normally begins in 
November and ends in March. Evapotranspiration (ETo) records, which measure the loss of 
water from the soil both by evaporation and by transpiration from the plants growing thereon, 
indicate average monthly values ranging from 1.2 inches in January to 8.3 inches in June and 
July. Low humidity usually occurs in the summer months, from May through September. The 
combination of hot and dry weather results in high water demands during the summer. Table 4-2 
summarizes the City’s average climatic conditions.  

Table 4-2. Historical Climate Data 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Annual 
Total 

Average Eto, 

inches(a) 
1.2 1.9 3.7 5.4 7.2 8.3 8.3 7.6 5.9 4.2 2.1 1.2 56.9 

Average 
Temperature, F(b) 

45 49 54 58 65 71 73 72 69 62 52 45 — 

Average Rainfall, 
inches(b) 

3.4 4.0 2.6 1.1 0.6 0.2 0.1 0.1 0.3 1.5 2.1 3.2 19.3 

(a) Source: Davis 2010 UWMP Table 2-1. Data from CIMIS Website: wwwcimis.water.ca.gov, Station 6 Davis, Monthly Average 
Evapotranspiration (Eto) Report, data from July 1982 to January 2011. 
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CHAPTER 5  
City of Davis Water Demands  

10910(c)(2) If the projected water demand associated with the proposed project was accounted for in the 
most recently adopted urban water management plan, the public water system may incorporate the 
requested information from the urban water management plan in preparing the elements of the 
assessment required to comply with subdivisions (d), (e), (f), and (g). 

As described previously, the water demands for the Project are included in the City’s 2010 
UWMP. Therefore, the descriptions provided below for the City’s water demands have been taken, 
for the most part, from the City’s 2010 UWMP, which was adopted by City Council in July 2011, 
and from the City’s Water Distribution System Optimization Plan, completed in May 2011. 

 HISTORICAL AND EXISTING WATER DEMAND 5.1

The City’s water demand fluctuated over the past 15 years as population has increased and water 
conservation practices have been implemented. In 1995, the City’s water demand was 
12,494 af/yr and, in 2010, the City’s water demand was 11,955 af/yr. Table 5-1 shows the City’s 
water demand (based on water production) for 2005 through 2010. 

Table 5-1. Historical Potable Water Demand, af/yr(a) 

 2005 2006 2007 2008 2009 2010 

Total UWMP Water Demand 14,452 14,333 14,762 14,219 12,835 11,955 
(a) Table 3-2: Groundwater – Volume Pumped (DWR Table 18), City of Davis 2010 Urban Water Management Plan, July 2011. 

 

As shown in Table 5-1, the City’s 2009 and 2010 potable water demands (based on water 
production) were about 2,000 to 2,800 af/yr lower than 2007 demands. This reduction in potable 
water demand is partially due to additional water conservation measures which were implemented 
during the recent drought, relatively wet conditions in 2010, and a declining economy. This trend has 
generally been experienced by water utilities throughout California for these years.  

 FUTURE WATER DEMAND 5.2

The City’s future water demand is anticipated to continue to increase as approved projects build 
out and new developments are approved and constructed within the City’s water service area. 
However, the rate of growth within the City service area has slowed as a result of the Growth 
Management Ordinance and the current economic downturn. Hence, water demands are not 
anticipated to increase as rapidly as they have in past years. The Water Distribution System 
Optimization Plan documented water demand projections (also used in the 2010 UWMP) as 
based on the Senate Bill x7-7 per capita water demand Regional Target of 167 gpcd by 2020. 
Using that per capita water demand, and assuming the population would grow by 2.5 percent 
between 2010 and 2015, and then by 5 percent for each five-year increment from 2015 to 2035, 
the City developed its water demand projection. Based on these reports, the City is planning for a 
potential population increase of 1,700 persons (equivalent to 688 dwelling units based on the 
current occupancy of 2.48 persons per dwelling unit) from 2010 to 2015, and of 5,200 persons 
(equivalent to 2,100 dwelling units based on the current occupancy of 2.48 persons per dwelling 



Chapter 5 
City of Davis Water Demands  

 

 5-2 City of Davis 
August 2012 – Administrative Draft  Water Supply Assessment for The Cannery EIR 
N\C\487-00-12-02\WP\062212 tb1 R Cannery WSA 

unit) from 2010 to 2020. The Project’s 610 dwelling units and expected population of 1,513 
persons is well within the planned-for population growth. 

The projected water demand through 2035, calculated as described above and presented in the 
City’s 2010 UWMP, is shown in Table 5-2. The projected water demand includes the existing 
and projected future water demand by existing users, on-going development projects (including 
the Project) and future service areas located outside City limits.  

Table 5-2. Projected Future Water Demand, af/yr(a) 

 2015 2020 2025 2030 2035 

Total Water Demand(a) 13,095 13,749 14,437 15,158 15,917 
(a) Table 3-14 Total Water Use (DWR Table 11), City of Davis 2010 Urban Water Management Plan, July 2011. 

 

As shown in Table 5-2, based on a per capita water demand of 167 gpcd, existing users, and the 
projected growth rate, the projected water demand is 15,917 af/yr by 2035.  

 DRY YEAR WATER DEMAND 5.3

The City currently has an extensive water conservation program in place, as described in 
Chapter 6 of the City’s 2010 UWMP. The projected future water demand presented in Table 5-2 
includes continued implementation of the City’s existing water conservation program, and is 
based on future normal hydrologic conditions. In single dry or multiple dry years, the projected 
future water demand presented in Table 5-2 is also applicable (does not include any additional 
water conservation beyond that assumed in normal years). Table 5-3 presents the projected future 
dry year water demand. 

Table 5-3. Projected Future Dry Year Water Demand, af/yr(a) 

Hydrologic Condition 
Demand 

Reduction 2015 2020 2025 2030 2035 

Normal Year 0% 13,095 13,749 14,437 15,158 15,916 

Single Dry Year 0% 13,095 13,749 14,437 15,158 15,916 

Multiple Dry Years(b) 0% 13,095 13,749 14,437 15,158 15,916 
(a) See Section 7 Water Supply versus Demand Comparison of the City’s 2010 UWMP, based on 167 gpcd.  
(b) Represents demands for each year of a 3-year multiple dry year period. 
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CHAPTER 6  
City of Davis Water Supplies  

10910(c)(2) If the projected water demand associated with the proposed project was accounted for in the 
most recently adopted urban water management plan, the public water system may incorporate the 
requested information from the urban water management plan in preparing the elements of the 
assessment required to comply with subdivisions (d), (e), (f) and (g). 

10910(d)(1) The assessment required by this section shall include an identification of any existing water 
supply entitlements, water rights, or water service contracts relevant to the identified water supply for the 
proposed project, and a description of the quantities of water received in prior years by the public water 
system, or the city or county if either is required to comply with this part pursuant to subdivision (b), 
under the existing water supply entitlements, water rights, or water service contracts 

10910(d)(2) An identification of existing water supply entitlements, water rights, or water service contracts 
held by the public water system, or the city or county if either is required to comply with this part pursuant to 
subdivision (b), shall be demonstrated by providing information related to all of the following: 

(A) Written contracts or other proof of entitlement to an identified water supply. 

(B) Copies of a capital outlay program for financing the delivery of a water supply that has been 
adopted by the public water system. 

(C) Federal, state, and local permits for construction of necessary infrastructure associated with 
delivering the water supply. 

(D) Any necessary regulatory approvals that are required in order to be able to convey or deliver the 
water supply. 

10910(e) If no water has been received in prior years by the public water system, or the city or county if 
either is required to comply with this part pursuant to subdivision (b), under the existing water supply 
entitlements, water rights, or water service contracts, the public water system, or the city or county if 
either is required to comply with this part pursuant to subdivision (b), 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, or the city or 
county if either is required to comply with this part pursuant to subdivision (b), has identified as a source 
of water supply within its water supply assessments..  

The Project, if approved by the City, is capable of being served by the City from the City’s 
existing and future portfolio of water supplies. The water supply for the Project will have the 
same water supply reliability and water quality as the water supply available to each of the City’s 
other existing and future water customers. 

The water demands for the Project (together with existing water demands and planned future 
uses) are included in the City’s 2010 UWMP. Therefore, the descriptions provided below for the 
City’s water supplies have been taken, for the most part, from the City’s 2010 UWMP, which 
was adopted in July 2011. 

 EXISTING POTABLE WATER SUPPLIES 6.1

10910(f) If a water supply for a proposed project includes groundwater, the following additional 
information shall be included in the water supply assessment. 

  



Chapter 6 
City of Davis Water Supplies  

 

 6-2 City of Davis 
August 2012 – Administrative Draft  Water Supply Assessment for The Cannery EIR 
N\C\487-00-12-02\WP\062212 tb1 R Cannery WSA 

10910(f)(1) A review of any information contained in the urban water management plan relevant 
to the identified water supply for the proposed project. 

10910(f)(2) A description of any groundwater basin or basins from which the proposed project will 
be supplied. For those basins for which a court or the board has adjudicated the rights 
to pump groundwater, a copy of the order or decree adopted by the court or the board 
and a description of the amount of groundwater the public water system, or the city or 
county if either is required to comply with this part pursuant to subdivision (b), has the 
legal right to pump under the order or decree. For basins that have not been 
adjudicated, information as to whether the department has identified the basin or 
basins as overdrafted or has projected that the basin will become overdrafted if present 
management conditions continue, in the most current bulletin of the department that 
characterizes the condition of the groundwater basin, and a detailed description by the 
public water system, or the city or county if either is required to comply with this part 
pursuant to subdivision (b), of the efforts being undertaken in the basin or basins to 
eliminate the long-term overdraft condition. 

10910(f)(3) A detailed description and analysis of the amount and location of groundwater 
pumped by the public water system, or the city or county if either is required to 
comply with this part pursuant to subdivision (b), for the past five years from any 
groundwater basin from which the proposed project will be supplied. The description 
and analysis shall be based on information that is reasonably available, including, 
but not limited to, historical use records. 

A detailed description and analysis of the amount and location of groundwater that is 
projected to be pumped by the public water system, or the city or county if either is 
required to comply with this part pursuant to subdivision (b), from any basin from 
which the proposed project will be supplied. The description and analysis shall be 
based on information that is reasonably available, including, but not limited to, 
historical use records. 

10910(f)(4) An analysis of the sufficiency of the groundwater from the basin or basins from which 
the proposed project will be supplied to meet the projected water demand associated 
with the proposed project.  

A water assessment shall not be required to include the information required by this 
paragraph if the public water system determines, as part of the review required by 
paragraph (1), that the sufficiency of groundwater necessary to meet the initial and 
projected water demand associated with the project was addressed in the description 
and analysis required by paragraph (4) of subdivision (b) of Section 10631. 

The City currently receives water supplies from groundwater pumped from 21 groundwater wells 
located within the City.  

As described in the City’s Groundwater Management Plan (2006), the City is located in the Yolo 
Subbasin (Subbasin 5-21.67) of the Sacramento Valley Groundwater Basin as defined in the 
California DWR Bulletin 118 update (DWR, 2003). Figure 6-1 shows the location of the 
groundwater subbasins. The Yolo Subbasin is bounded by Cache Creek on the north; the 
Sacramento River on the east; Putah Creek on the south; and the Coast Range on the west. 
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Land surface elevations within the Yolo Subbasin range from approximately 0 feet along the 
southeastern edge to approximately 630 feet along the western edge. Except near the western 
edge of the basin, where land surface elevations increase with proximity to the Coast Range, the 
topographic relief is low. Land surface elevations within the City service area range from 
approximately 30 to 80 feet. The Plainfield Ridge, the topographic expression of the 
Dunnigan Hills anticline, is an area of slightly elevated rolling hills located approximately four 
miles west of Davis. The Yolo Basin, the flood basin of the Sacramento River, is located 
approximately three miles northwest of the City (Figure 6-1). 

The City maintains 21 active wells in the intermediate depth and deep aquifer zones. The wells 
and the corresponding approximate groundwater production capacity are listed in Table 6-1. 

Table 6-1. Existing City Groundwater Production Capacity 

Well No. Aquifer Capacity, gpm 

1 Intermediate 1,040 

EM3 Intermediate 1,165 

7 Intermediate 946 

11 Intermediate 1,360 

14 Intermediate — 

15 Intermediate 1,178 

19 Intermediate 1,200 

20 Intermediate 1,108 

21 Intermediate 1,120 

22 Intermediate 1,183 

23 Intermediate 1,700 

24 Intermediate 1,855 

25 Intermediate 1,035 

26 Intermediate 1,591 

27 Intermediate 1,058 

28 Deep 591 

29 Deep 1,221(a) 

30 Deep 1,712 

31 Deep 2,759 

32 Deep 2,339 

33(b) Deep 1,750 

34 Deep 2,348(c) 

Total Capacity  30,259 

Firm Capacity(d)  27,500 

Source: City of Davis Water Distribution System Optimization Plan, May 2011. 
(a) Well DDW-29 is not active due to water quality concerns. 
(c) The Lewis Well, which is located on the Project Site. 
(b) Offline while manganese treatment system is constructed. 
(d) Assumes the largest well (DDW-31) is not in service. 
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Figure 6-2 shows the locations of the City’s wells and the Yolo Sub-basin. 

The City has completed several studies and plans in the past ten years related to the groundwater 
system. The most significant studies are: 

 Davis Deep Aquifer Study 

 Davis Well Capacity Replacement Study and EIR 

 Davis Groundwater Management Plan 

These studies and reports are described in more detail below. Summary tables listing the City’s 
existing and additional water supply sources and historical and anticipated future quantities are 
provided following the discussion of the City’s additional water supplies. 

6.1.1 Davis Deep Aquifer Studies 

In 1999, the City obtained all of its potable water from groundwater wells, most of which were 
less than 700 feet deep. UC Davis obtained all of its domestic water supply from groundwater 
wells, all of which are deeper than 700 feet and also obtained groundwater for utility purposes 
from wells shallower than 700 feet deep. 

Beginning with the City’s Water Master Plan in 1989, several studies had recommended that the 
City use deep wells or treated surface water to supply all its future potable water supply needs 
because of water quality problems with intermediate depth wells. The UC Davis Water 
Management Plan also recommended that UC Davis secure a high quality surface water source 
to supply new water demands and reduce the use of groundwater. 

The Davis Area Deep Aquifer Study was completed as a follow-up to the City of Davis Future Water 
Supply Study (1996) to obtain more information about the capacity, water quality, and reliability of 
the deep (greater than 700 feet) groundwater aquifer zone in the vicinity of the City and UC Davis. 

Phase I of the Davis Area Deep Aquifer Study (West Yost & Associates and Montgomery 
Watson, March 1999) was completed in 1999 by the City and UC Davis. At that time, the City 
obtained its water supply from 20 intermediate depth wells (depth less than 700 feet) and one deep 
well (depth greater than 700 feet). The City had recently completed the construction of a second deep 
well, and planned to construct additional deep wells. Conversely, UC Davis obtained all its domestic 
water from the deep wells. One of the questions that this study was designed to address was “What 
are the potential impacts of supplying most or all of the City’s and UC Davis’ domestic water needs 
with water from deep wells?” 

A preliminary simulation of Year 2035 average summer conditions was modeled assuming all water 
for the City and UC Davis was derived from deep wells. Pumping was simulated for 90 days using 
projected average summertime demands of 21,000 gpm for Davis and 3,200 gpm for UC Davis. The 
assumed hydraulic properties were consistent with the lower range of measured values, with a 
transmissivity of 3,500 square feet per day and a storage coefficient of 0.00005.  
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The modeling effort predicted that the additional water level drawdown in the deep aquifer 
in the central Davis area would be approximately 280 feet. Adding in the drawdown within 
and immediately surrounding a pumping well, the total additional lift could be in the 350- to 
400-foot range. 

Findings of the investigation include: 

 The deep aquifer zone has the following physical characteristics: 

— It appears to exist throughout the study area, but may be less predominant toward 
the north and west. 

— It conducts water moderately well in the horizontal direction. 

— It is highly confined, meaning that future deep wells in the study area will 
interfere with each other and draw recharge water from a wide area. 

 Future City deep wells could significantly impact existing UC Davis deep wells. 
Increased drawdown in the deep aquifer zone could also induce ground surface 
subsidence as deep clay layers become compressed. 

 The deep aquifer zone has: 

— Chemical and isotopic water quality characteristics which are distinct from the 
intermediate aquifer zone. 

— Moderately good water quality in terms of aesthetics, taste, selenium, and nitrate. 

— Moderately elevated levels of arsenic, manganese and temperature, especially in 
the eastern portion of the study area. 

 While water from the deep aquifer would generally be higher in quality than water 
from existing intermediate wells, there would still be some short- and long-term water 
quality issues. 

 Additional water quality, subsidence, and general aquifer physical data should be 
gathered for the deep aquifer zone in the eastern portion of the study area.  

 The deep aquifer zone may not provide an adequate degree of long-term reliability for 
the total domestic water needs of the City and UC Davis. 

The Phase II Deep Aquifer Study (Brown and Caldwell and West Yost & Associates, July 2005) 
was completed in 2005 by the City in conjunction with UC Davis and the City of Woodland. 

At that time, the City obtained its water supply from a combination of intermediate depth wells 
(depth less than 700 feet) and four deep wells (depth greater than 700 feet), while UC Davis 
obtained all its domestic water from the six deep wells. At that time, the City of Woodland and 
Pacific Coast Producers in Woodland had also completed wells into at least the upper portions of 
the deep aquifer in the Woodland area. The primary purpose of the Phase II Deep Aquifer Study 
was to gain a greater understanding of the regional deep aquifer, especially in regards to its 
suitability as a long-term potable drinking water supply source. 
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A series of pumping tests were conducted between January 22, and March 10, 2004. One objective 
of the tests was to assess the horizontal extent and continuity of the deep aquifer zone to the south 
and east of the City’s Deep Well 30 and to assess the interaction between the City and UC Davis 
deep aquifer production wells. The pump in Well 30 was operated for 13 days at maximum capacity 
(2,700 gpm average), with no attempt to regulate the flow rate. Total drawdown in Well 30 was 
155 feet. This pumping test produced slightly more than 10 feet of drawdown in UC Davis Deep 
Well 6A. The results showed that even pumping of limited duration in this City well affects water 
levels in UC Davis wells in the deep aquifer.  

Well logs from gas exploration and water supply wells were used to develop geologic 
cross-sections of the City area and are documented in the Phase II report. 

Observations and conclusions included: 

 The deep aquifer is characterized by water quality that is distinct from the quality of 
water from intermediate depth wells. Deep wells produce water that is softer, less 
saline, and older than water from intermediate depth wells. These characteristics are 
found in water from deep wells throughout the study area. The transition from 
“intermediate” to “deep” aquifer zones based on water quality occurs at roughly 
700 feet below ground surface in the Davis area and about 500 feet below ground 
surface in the east Woodland area. 

 Natural recharge to the Deep Aquifer in the Davis and Woodland areas is likely from 
Coast Range drainage sources to the west. 

 Boron is widespread in groundwater throughout Yolo County, even in the deep aquifer. 
This indicates that recharge is primarily through the Cache and Putah Creek watersheds.  

 Carbon dating indicates that deep groundwater beneath Davis and Woodland is 
between 8,000 – 25,000 years old.  

 Manganese and arsenic levels in deep groundwater vary both vertically and 
horizontally, and may exceed permitted drinking water levels. 

 Potential water production from the deep aquifer is greatest in the western portion of the 
City based on drilling and testing conducted to date, and the same may be true in the 
Woodland area, based on geologic analysis of oil and gas logs in the Woodland area. 

 Pumping of new deep wells in west Davis produced up to 10 feet of drawdown in 
existing UC Davis deep wells. 

 Deep wells should be spaced no closer than three-fourths of a mile apart to minimize 
subsidence, interference, and other adverse impacts. 

 Average water levels in deep existing wells do not appear to be decreasing over time. 
Sustainability for deep wells is likely to be limited by excessive drawdown which 
could result in subsidence, increased power costs, well performance deterioration, and 
other adverse impacts. 
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6.1.2 Davis Deep Aquifer Impact Assessment and Well Capacity Replacement EIR 

The Davis Deep Aquifer Assessment Technical Memorandum (Brown and Caldwell and Winzler 
& Kelley, December 2004) was prepared in support of the City’s EIR for its Well Capacity 
Replacement Project.  

The objective of the technical memorandum (TM) was to assess the impacts of the City’s 
proposed project to construct four to six new wells and associated pumping and storage facilities 
to obtain approximately 9,250 gpm of peak groundwater supply capacity from the deep aquifer. 
This capacity was proposed to replace lost groundwater capacity from wells removed from 
service since 1987. The TM’s Summary of Findings contained the following statement regarding 
potentially significant adverse impacts: 

 Well Interference. The anticipated pumping from new deep wells could induce up to 
40 feet of piezometric water level interference on UC Davis’ central campus deep 
wells and slightly less at City Well 31. At this time, no definitive solution exists to 
avoid the interference impacts. Depending upon the incremental analysis of logs and 
drawdown effects from new deep wells, it may be possible to design subsequent wells 
to minimize interference effects by drawing water from deep aquifer layers with less 
connectivity to UC Davis wells.  

 Aquifer Depletion. With anticipated increased pumping in the Deep Aquifer by the 
City and UC Davis, increased lateral recharge from the west and increased vertical 
leakage would be induced to keep the Deep Aquifer in equilibrium. There would be 
no physical depletion of the aquifer.  

 Subsidence. While the potential impacts cannot be accurately quantified, the 
potential exists for impacts and costs associated with increased risk of localized 
flooding and damage to existing nearby wells. Continued monitoring of land 
elevations in the Davis area by the Yolo County Subsidence Network and ongoing 
review of the results by the City should be sufficient to determine the amounts of 
subsidence to be expected as additional deep wells are constructed. If necessary, 
subsidence impacts could be partially mitigated by upgrades to stormwater 
conveyance facilities.  

 Water Quality Degradation. The deep wells at UC Davis have shown very little water 
quality degradation over several decades. New City deep wells could show very gradual 
water quality degradation over time. New deep wells would not be expected to induce 
any additional degradation of water quality in existing intermediate depth wells.  

In the Draft Well Capacity Replacement EIR (DEIR, 2004), the City proposed to construct 4 to 
6 deep wells (in addition to the 4 deep wells that were in service at that time). The wells were 
intended to offset the capacity of intermediate depth wells that had been removed from service 
since 1987. Each well was expected to produce between 1,200 and 1,800 gpm and provide a total 
additional production capacity of about 6,770 gpm. Table 6-2 shows how the necessary 
additional well capacity was determined. 
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Table 6-2. Summary of Calculated Well Capacity Required, From 2005 Draft EIR 

  

Well Capacity Removed From Service Since 1987 (-) 6,050 gpm 

Well Capacity To Be Removed From Service In Next 2 Years (-) 3,200 gpm 

Total Well Capacity Lost Since 1987 (-) 9,250 gpm 

Additional Well Capacity Constructed Since 1987 (+) 5,650 gpm 

Total Well Capacity Deficit Since 1987 (-) 3,600 gpm 

Peak Demand Increase Due To New Demand Since 1987 (-) 5,670 gpm 

Total Peak Demand Required (-) 9,270 gpm 

Booster Pump Station Firm Capacity (+) 2,500 gpm 

Replacement Well Capacity Proposed in DEIR (-) 6,770 gpm 

 

Eight potential and two back-up well sites were evaluated in the DEIR. The sites were prioritized, 
with the greatest priority given to well sites in the eastern and southern portions of the City’s 
service area where the City had experienced the greatest loss of well capacity since 1987. The only 
potentially significant and unavoidable impact identified in the DEIR was that there is an increased 
potential for land subsidence as a result of additional groundwater extraction. 

For the Final Well Capacity Replacement EIR (July 2005), the Project Description was modified to 
incorporate changes discussed between the City and UC Davis during the DEIR comment period. 
The project was scaled down from the original proposal because of concerns over well interference 
and long-term aquifer depletion by UC Davis. The revised proposed project included installation of 2 
to 3 deep aquifer wells (instead of 4 to 6 as originally proposed) with a combined maximum design 
pumping capacity of approximately 4,500 gpm. In addition, Sandy Motley Park was deleted from 
consideration as a potential well location, and the most southern and eastern sites were identified as 
high priority since that is where the replacement well capacity was needed. A total of seven sites 
were identified as high priority and three were designated as backup potential sites. 

The sites identified as high priority were: 

 A parcel located at 3608 Chiles Road at the south end of the Dave Pelz Bicycle 
Overcrossing (City-owned) 

 A parcel located on the northeastern quadrant of the Mace Boulevard/Highway 80 
interchange adjacent to the Park ‘N Ride lot (City-owned)  

 Within the community garden area at 1819 Fifth Street, east of the City Public Works 
Corporation Yard (City-owned)  

 The El Macero Golf Course, south of the corporation yard at approximately 
1050 Mace Boulevard  

 A parcel located at 5448 Cowell Boulevard near a greenbelt on extreme eastern edge 
of the City (City-owned)  
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 The extreme eastern end of the Cowell Research Park parcel located at 
2626 Cowell Boulevard (City-owned)  

 An open-space area located adjacent to 4323 Almond Lane (City-owned) 

Additionally, the following two back-up locations were identified:  

 The southwest corner of Slide Hill Park at 1414 Tulip Lane (City-owned)  

 The southern edge of Community Park at 1405 F Street (City-owned)  

6.1.3 Groundwater Management Plan 

The California Water Code (CWC) provides the authority to adopt a groundwater management 
plan. The 1992 Groundwater Management Act, AB 3030, established provisions by which local 
water agencies could develop and implement groundwater management plans (GWMPs). 
GWMPs are generally designed to prevent local and regional aquifer overdrafting, which reduces 
available groundwater resources and which, under certain conditions, can lead to degradation of 
water quality and to land subsidence. The City has been, and continues to be, involved in both 
regional and local groundwater management efforts. 

On October 4, 2005, the City and UC Davis formally approved Resolution 05-278 directing the 
City Public Works Department to proceed with the development of an AB 3030 GWMP. The 
development of a GWMP was the next phase in a series of projects, described above, that focus 
on the sustainability of the groundwater yield and water quality of the local groundwater basin. 

The City and UC Davis are within the jurisdictional boundary of the Yolo County Flood Control and 
Water Conservation District (YCFCWCD). The YCFCWCD was also developing a GWMP for 
areas within its jurisdiction. Under mutual agreement, the City and UC Davis GWMP was developed 
to address groundwater management needs specific to the City and UC Davis service areas, and these 
areas are not directly included or managed under the YCFCWCD GWMP. The City and UC Davis 
will continue to closely collaborate with YCFCWCD during plan implementation. 

The GWMP incorporates information from the Phase I and Phase II Deep Aquifer Studies and 
other regional groundwater investigations into a plan for managing and monitoring the effects of 
groundwater utilization. The GWMP includes all mandatory and suggested components outlined 
in CWC §10750 et seq. and §10753.7. Compliance with these sections is required for eligibility 
for public funds administered by the California Department of Water Resources (DWR) for 
construction of groundwater projects. The statutes apply to funds authorized or appropriated after 
September 1, 2002. Adoption of the GWMP is not otherwise required under California law. The 
final Plan has been adopted by both the City and UC Davis, and filed with the DWR.  

The City and UC Davis have been formally partnering in groundwater management activities since 
1996. In the last several years, the City and UC Davis have increased groundwater level and quality 
monitoring, and have worked with other entities to collect and disseminate water quality and quantity 
data for the Davis area. Additionally, the City and UC Davis collaborate with other entities within the 
region on locally-driven groundwater management activities. The GWMP documents the City and 
UC Davis planned groundwater management activities, and explains potential future actions to 
increase the effectiveness of groundwater management in the Davis area. 
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A copy of the GWMP is included in Appendix B.  

Excerpts from the GWMP including a summary of the basin description are provided below. 

6.1.3.1 Basin Description 

This section describes the Yolo Sub-basin, including its water-bearing formations, water 
levels, and water quality. Much of the following information has been incorporated from the 
City’s GWMP.  

The Sacramento Valley in the vicinity of the City and UC Davis is filled by a thick sequence of 
marine sedimentary rock of Late Jurassic (159 million years [MY] before present) to Eocene 
(34 MY) age, unconformably overlain by a relatively thin sequence of continental sedimentary 
deposits of Pliocene (5 MY) and younger age.  

A generalized geologic cross section for the Sacramento Valley is shown in Figure 6-3. 

The older, deeper marine rocks contain saline water. The freshwater aquifers in the vicinity of 
the City and UC Davis occur in the overlying continental sedimentary deposits, which are 
presented from oldest to youngest in the following discussion. Figure 6-4 is a geologic map 
encompassing the City, UC Davis, and vicinity.  

Shallow groundwater in the Davis area occurs under unconfined conditions in the Holocene 
stream channel deposits, except where these units are overlain by Holocene Basin Deposits, 
creating confined conditions. At greater depths, groundwater occurs under mostly semiconfined 
to confined conditions in a single heterogeneous aquifer system, composed of predominantly 
fine-grained sediments enclosing discontinuous lenses of sand and gravel. The aquifer properties, 
including hydraulic conductivity, vertical leakance and degree of confinement are dependent on 
the properties of the fine grained units. The geologic formations comprising the freshwater 
aquifer are listed from oldest to youngest in the following list. 

 Tehama Formation 

 Riverbank and Modesto Formations 

 Holocene Stream Channel and Basin Deposits 

 Tectonic Effects 

The Tehama Formation is the primary water-bearing stratigraphic unit in the area (Figure 6-2). 
The permeability of the Tehama Formation is highly variable but generally less than the 
overlying Quaternary alluvium. Because of the relatively large thickness, wells can yield up to 
several thousand gpm. The majority of irrigation and public supply wells in the Davis area are 
completed in the Tehama Formation. Based on these constraints, deposition of the Tehama 
Formation began about 3.4 MY and ended about 1.09 MY, which is equivalent to a Pliocene to 
Pleistocene age. 
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The Tehama and Red Bluff Formations are unconformably overlain by the late Pleistocene age 
Riverbank and Modesto Formations. These formations consist of up to 200 feet of loose to 
moderately compacted silt, silty clay, sand, and gravel deposited in alluvial depositional 
environments during periods of world-wide glaciation. In the Davis area, the Riverbank and 
Modesto Formation are not directly related to glacial activity, because glaciers were generally 
not present in the Coast Ranges. Instead, the formations were deposited in response to changes in 
base level and increased precipitation during the glacial periods. The increased stream gradients 
and precipitation resulted in greater stream discharge and competency than at the present time. 
The greater competency of the streams led to scouring of stream channels in pre-existing 
geologic deposits, followed by transport, deposition and burial of sands and gravels in the 
channels as the glacial cycles progressed. The age of the Riverbank Formation ranges from 0.13 
to 0.45 MY and corresponds to the Illinoisan and older glacial stages. The age of the Modesto 
Formation ranges from approximately 0.01 to 0.042 MY and correlates to the Wisconsin glacial 
stage. Wells penetrating the sand and gravel units of the Riverbank and Modesto Formations 
produce up to about 1,000 gpm. The majority of the private, domestic wells in the Davis area are 
completed in the Riverbank and Modesto Formations. 

Holocene stream channel and basin deposits are the youngest sediments in the region, with ages 
of 10,000 years or less. The stream channel deposits consist of up to 80-foot sections of 
unconsolidated clay, silt, sand, and gravel reworked from older formations by streams. Some of 
the shallower domestic wells in the Davis area may be screened in Holocene stream channel 
deposits. Because of their low permeability, limited extent, and generally poor water quality, 
Holocene flood basin deposits are typically not used for groundwater production. 

Tectonism related to changing dynamics of the north-northwest trending San Andreas fault plate 
boundary along the California coast continued to uplift and deform the Coast Ranges after the 
deposition of the Tehama Formation.  

Faults may affect groundwater flow by bringing geologic materials with different hydraulic 
properties into contact across the fault plane or by fracturing the materials, which could either 
increase or decrease permeability, depending on the degree of fracturing and other geologic 
processes, such as mineralization, active within the fault zone. A fault might, therefore, act as a 
boundary or barrier affecting the lateral flow of groundwater between adjacent areas, and might 
act as a conduit allowing vertical or lateral flow within the fault zone. At present the effect of the 
known faults in the area on groundwater flow is unknown, but easterly flow of groundwater 
beneath the Dunnigan Hills appears to be impeded.  

Folds may also affect groundwater conditions because the folds cause the elevation of geologic 
units to vary from place to place. 

The information summarized above is provided in greater detail in the City’s GWMP (Appendix B). 

6.1.3.2 Groundwater Movement and Storage 

As described in the Groundwater Management Plan, generally, groundwater flow is from the 
margins of the Sacramento Valley toward the Sacramento River and then southward towards the 
Sacramento-San Joaquin Delta. Locally, near the losing stretches of Putah Creek east of the 
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Plainfield Ridge, groundwater flow is northeast or southeast away from the creek. Groundwater 
pumping in several areas has created cones of depression that disrupt this pattern.  

In the vicinity of Davis and UC Davis, the base of fresh groundwater occurs at a depth of 
approximately 2,800 feet below mean sea level, implying that the fresh water aquifer is about 
2,800 feet thick. However, it has only been practical thus far to construct wells less than 
2,000 feet deep. 

6.1.3.3 Groundwater Levels 

Groundwater elevation measurements have been recorded in the Davis area for over 50 years and 
are available through the DWR Water Data Library at http://wdl.water.ca.gov. Historically, 
groundwater elevations in the region have ranged from roughly -40 feet to 50 feet above mean 
sea level (msl). Representative hydrographs for wells in the Davis Area are shown in the 
Groundwater Management Plan. The figures show that groundwater elevations declined through 
the 1950s and 1960s. Groundwater elevations increased thereafter, in response to regional water 
supply projects implemented by Solano County Water Agency and YCFCWCD.  

In addition to groundwater elevations resulting from variation in land and water use practices 
over time, the hydrographs also show that groundwater elevations have fluctuated in response to 
changes in precipitation. The area experienced multiple years of below normal precipitation in 
1976 through 1977 and 1988 through 1991. These periods are apparent in the hydrographs. 
Groundwater elevations in the falls of 1977 and 1992 were near the historical minima recorded 
in the mid-1960s. The maximum groundwater elevation measurements were recorded in spring 
1983, the same year that the maximum annual precipitation was recorded. 

6.1.3.4 Groundwater Quality 

Groundwater in the Davis area is of moderate quality for municipal and agricultural water 
supply. Major groundwater production zones have traditionally been divided into the 
“Intermediate Aquifer” and “Deep Aquifer” based on general water chemistry, even though both 
are geologically part of the larger Tehama Formation. The “Intermediate Aquifer” begins at 
about 200 feet below ground surface, transitioning to the “Deep Aquifer” at about 700 feet below 
ground surface. Groundwater is characterized as dominated by calcium-magnesium bicarbonate 
in the “Intermediate Aquifer” and sodium bicarbonate in the “Deep Aquifer”. Groundwater from 
the “Deep Aquifer” is more desirable for household use, having low concentrations of nitrate and 
selenium, and moderate hardness. Groundwater from the “Intermediate Aquifer” is more 
desirable for irrigation, having lower relative concentrations of sodium. Boron is found 
throughout all zones at concentrations that can have some adverse effects when used for 
irrigation of sensitive plants. Arsenic concentrations are relatively higher in some of the “Deep 
Aquifer” zones than in other zones, though still generally below drinking water limits.  

Because of the better acceptability for household use, new drinking water supply wells for the 
City and UC Davis have been completed into the “Deep Aquifer”. Water quality will be 
monitored in the future to determine if and when recharge from shallower sources is reaching 
deep wells. Concerns about water quality have been one of the driving forces for the pursuit of 
supplemental surface water.  
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6.1.4 Historical Groundwater Use 

As discussed previously, the City currently operates 21 groundwater extraction wells (Table 6-1) 
completed in both the intermediate depth and deep aquifer zones. 

Historically, groundwater has accounted for 100 percent of the City’s annual water supply. 
Between 1995 and 2010, the City’s groundwater use has varied from a 15-year low of 
11,908 acre-feet in 1998 to a high 15,112 acre-feet in 2002. The City’s groundwater use in 2010 
was 11,955 acre-feet, just above the 15-year low. 

Potential increases in the City’s water demand due to growth have been offset in part by the 
City’s water conservation program. The City’s groundwater production over the last six years is 
provided in Table 6-3. 

Table 6-3. Historical Groundwater Production 

 2005 2006 2007 2008 2009 2010 

Total Groundwater 
Production, af/yr 

14,452 14,333 14,762 14,219 12,835 11,955 

Source: Table 3-2. Groundwater – Volume Pumped (DWR Table 18), City of Davis 2010 UWMP, July 2011. 

 

6.1.4.1 Projected Future Groundwater Use 

With the completion of Well DDW-34, the City has reached its new groundwater supply limit 
documented in the final Davis Well Capacity Replacement EIR (July 2005). Future increases in 
deep groundwater production would likely require a CEQA process. The City may replace 
existing deep well pumping to maintain its current capacity.  

As discussed below, the City is planning on completing a project to deliver treated surface water 
from the Sacramento River to City potable water customers. This project is anticipated to be 
placed into service between 2015 and 2020. This surface water project will allow the City to 
scale back its future groundwater extractions during normal years. For example, at buildout of 
the General Plan, groundwater production capacity in normal years is anticipated to be 
approximately 6,000 af/yr, according to the 2010 UWMP. The City will continue to rely on 
groundwater for demand peaking, drought, and emergency supplies, during single dry or 
multiple dry years, as needed, to meet demands when surface water supplies may be limited.  

Table 6-4. Projected Groundwater Production Capacity 

 2015 2020 2025 2030 2035 

Projected Potable Groundwater Production 
Capacity, af/yr 

15,000 6,000 6,000 6,000 6,000 

Source: Table 4-5. Water Supplies – Current and Projected (DWR Table 16), City of Davis 2010 UWMP, July 2011. 
(a) Assumes surface water deliveries, discussed below, beginning in 2016.  
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In the future, the City will construct new production and emergency supply wells, as needed, to 
replace existing, aging production wells and to provide supply reliability in the event of a 
drought or other emergency situation.  

The City’s potential uses of groundwater during droughts are consistent with its Groundwater 
Management Plan (discussed above). By reducing groundwater extraction on an average annual 
basis to approximately 6,000 af/yr or less, the City will: 

 Increase the overall quality of its drinking water, thus increasing customer satisfaction 
and reducing system maintenance and repair caused by the lower-quality groundwater; 

 Allow the underlying aquifer to recharge, effectively increasing the availability of 
groundwater during a drought or emergency condition (i.e., the City will effectively 
be “banking” its groundwater); and  

 Reduce salts in the City’s wastewater which will help the City comply with 
wastewater discharge requirements.  

If the City decreases future groundwater extraction during normal and wet years, current 
groundwater levels, groundwater flow directions and gradients, and groundwater quality would be 
expected to change correspondingly. Further, as the City moves ahead with its proposed future 
surface water project, and if the City introduces an aquifer storage and recovery program (see 
discussion below), changes in groundwater flow patterns associated with the injection of treated 
surface water into the confined aquifer zone may occur. Groundwater quality would be expected to 
improve as a result of the introduction of higher quality surface water into the aquifer. 

6.1.4.2 Groundwater Sufficiency 

The City’s 2010 UWMP addressed the sufficiency of the City’s groundwater supplies, in 
conjunction with the City’s other existing and additional water supplies, to meet the City’s 
existing and planned future uses. Based on the information provided above and that included in 
the City’s 2010 UWMP, the City’s groundwater supply is sufficient to meet the water demands 
of the Project, in addition to the City’s existing uses. As discussed above, the City’s use of 
groundwater over the last few years has significantly declined, primarily due to water 
conservation programs. In the future, the City’s use of groundwater is anticipated to decrease 
even further, as high-quality surface water supplies become available. As shown in Table 6-4, in 
the future, assuming normal year hydrologic conditions, annual groundwater use is anticipated to 
be as low as 6,000 af/yr by 2020, as indicated in the 2010 UWMP. This anticipated future 
groundwater pumpage is significantly below the City’s historical groundwater pumpage (see 
Table 6-3), the average annual operational deep well capacity of 8,000 to 9,000 af/yr, and the 
projected pumping discussed below under Dry Year Water Supplies.  

By reducing groundwater extraction on an average annual basis, the City will: (1) recharge the 
underlying aquifer, effectively increasing the availability of groundwater during a drought or 
emergency condition (i.e., the City will effectively be “banking” its groundwater); and 
(2) increase the overall quality of its drinking water, thus increasing customer satisfaction and 
reducing system maintenance and repair caused by the lower-quality groundwater.  
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 ADDITIONAL (FUTURE) POTABLE WATER SUPPLIES 6.2

The City is currently anticipating additional potable water supplies in the future to be surface 
water delivered through the Woodland-Davis Clean Water Agency for direct consumption or to 
serve an aquifer storage and recovery (ASR) program. 

Each of these additional water supply opportunities is described below. Summary tables listing 
the City’s existing and additional water supplies, and historical and anticipated future quantities 
are provided at the end of this section. 

6.2.1 Davis Woodland Water Supply Project 

The City is participating in the Davis Woodland Water Supply Project. Most of the description 
below is from the Woodland-Davis Clean Water Agency website and the City’s 2010 UWMP. 

In September 2009, the Cities of Woodland and Davis established the Woodland-Davis Clean 
Water Agency (WDCWA), a joint powers authority, to implement and oversee a regional surface 
water supply project. 

The regional project will replace deteriorating groundwater supplies with safe, more reliable surface 
water supplies from the Sacramento River. Once complete, the project will serve more than two-
thirds of the urban population of Yolo County. It will also likely serve UC Davis, a project partner. 

Primary Project Goals: 

 Provide a new water supply to help meet existing and future needs 

 Improve drinking water quality 

 Improve the quality of treated wastewater 

Project plans include a jointly-owned and operated intake on the Sacramento River with 
RD 2035, raw water pipelines connecting the intake to a new regional water treatment plant, and 
separate pipelines delivering treated water to Woodland, Davis, and UC Davis. Improvements to 
existing water supply systems will vary for Woodland and Davis and will include facilities such 
as distribution pipelines, water storage tanks and booster pump stations. 

The regional water supply project is scheduled for design between now and 2013, for 
construction between 2013 and 2015, and for operation in 2016.  

Under the project’s first phase, approximately 17.6 to 18.4 million gallons per day (mgd) of 
treatment and delivery capacity and an annual volume of up to 20,131 af/yr will be reserved for 
the City through 2030, with an additional 5.4 to 5.5 mgd treatment and delivery capacity (for a 
total of approximately 23 mgd) when the water treatment facility is expanded to treat 51.8 mgd. 
This expansion is currently anticipated between 2030 and 2035.  

The City is currently evaluating the possibility of altering the proposed surface water project 
capacity and phasing, likely reducing its capacity request for the first phase of the project. 
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The project will ultimately divert up to 45,000 acre-feet of water per year from the Sacramento 
River. Appropriative water rights were granted in March 2011, and will be subject to conditions 
imposed by the state. Water diversions will be limited by Term 91 during summer and other dry 
periods. A more senior water right for 10,000 acre feet was purchased from Conaway 
Preservation Group (CPG) to provide a summer water supply. Groundwater will continue to be 
used by Davis when demand for water cannot be met with surface water supplies alone. 

Amendment 1 (signed September 29, 2011) to the Joint Power Authority (JPA) Agreement that 
established the WDCWA (signed September 15, 2009) changed the proposed allocation of cost 
and water rights among the project participants. UC Davis has an option to participate in the 
project. The dedicated capacity listed in Amendment 1 is shown in Table 6-5. 

Table 6-5. Initial Dedicated Capacity of WDCWA Surface Water Project 

 

With UC Davis Without UC Davis 

Percent 

WTP 
Capacity, 

mgd 

Annual Limit, 
acre-feet per 

year Percent 

WTP 
Capacity, 

mgd 

Annual 
Limit, 

acre-feet 
per year 

Davis 43.9 17.6 20,131 46.1 18.4 21,053 

Woodland 51.6 20.6(a) 24,006 53.9 21.6(a) 25,084 

UC Davis 4.5 1.8 2,000 — — — 

Total 100 40 46,137 100 40 46,137 
(a) Davis capacity would increase to 23 mgd and 23.9 mgd with and without UC Davis, respectively, when the WTP capacity is 

increased to 51.8 mgd. 

 

Projected surface water deliveries are expected to be close to the values reported in the City’s 
2010 UWMP (approximately 13,000 af/yr). 

Details of the two WDCWA surface water rights are discussed below. 

6.2.1.1 Agency Water Right 

The WDCWA holds appropriative water right Permit 20281, which authorizes the WDCWA to 
divert up to 45,000 acre-feet per year from the Sacramento River. Potable water demands for the 
entire WDCWA (Woodland, Davis, and UC Davis) are not expected to exceed the 45,000 acre-
foot annual diversion limit before 2050.  

The WDCWA‘s rights to divert water under Permit 20281 are subject to curtailments under State 
Water Resources Control Board (SWRCB) Term 91. Specifically, when the diversion prohibition 
in Term 91 is in effect, surface water may not be diverted from the Sacramento River under this 
water right permit. Because some Term 91 curtailments can be expected almost every year, there 
is a need for supplemental surface water during those periods.  
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6.2.1.2 CPG Water 

The WDCWA has purchased appropriative rights for 10,000 af/yr of water from the CPG. Under this 
purchase agreement, portions of two of the CPG water right licenses will be assigned to the 
WDCWA, and a portion of the CPG Bureau of Reclamation (Bureau) Sacramento River water rights 
settlement contract will also be assigned to the WDCWA. Because these CPG water rights have 
fairly high priorities, and the resultant settlement contract with the Bureau recognizes those priorities, 
water may be diverted under these water rights during periods when Term 91 is in effect. 
Nevertheless, the CPG water is subject to the following limitations: 

1. Water may not be diverted under the CPG water right permit or Bureau settlement 
contract during the months of November through March. 

2. Total annual diversion is limited to a maximum of 10,000 acre-feet during the period 
from April through October. 

3. Total annual diversion is further limited to a maximum of 7,500 acre-feet during July 
through September. 

4. Total annual diversion can be reduced by as much as 25 percent during Lake Shasta 
critical years to a maximum of 7,500 acre-feet in April through October, and to a 
maximum of 5,625 acre-feet during July through September. 

6.2.2 Aquifer Storage and Recovery 

The City is considering the potential benefits of an ASR program that would allow the City to 
optimize the conjunctive use of its water supplies through injection of treated (potable) drinking 
water into selected aquifer zones within the groundwater sub-basin for storage when surplus 
supplies are available, and recovery of that potable water from the aquifer to optimize water 
quality and meet seasonal peak demands during drought periods, or when emergency or disaster 
scenarios preclude the use of imported water supplies.  

 NON-POTABLE WATER SUPPLIES 6.3

The Cannery may use an existing non-potable irrigation well to offset the use of potable water 
for non-potable landscape irrigation. However, at this time, no firm plans are in place for use 
of non-potable water. The use of non-potable water for irrigation could reduce the Project’s 
potable water demand by up to 140 af/yr, based on a projected irrigable area of 32.5 acres and 
an annual water use of 4.3 af/acre/yr, as indicated in Table 2-3. 

 SUMMARY OF EXISTING AND ADDITIONAL WATER SUPPLIES 6.4

Table 6-6 provides a summary of the City’s existing and additional water supply entitlements. A 
discussion of the future anticipated availability of these existing and additional water supplies 
during dry years is provided in the next section. 
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Table 6-6. Summary of Existing and Additional Water Supplies 

Supply 

Water Right or 
Available Supply 

Quantity, af/yr 
Supply Ever 
Used by City 

Existing Water Supplies   

 Groundwater(a) 15,000 Yes 

Additional Water Supplies   

 WDCWA Surface Water Supply 13,000 No 

 Aquifer Storage and Recovery(b) Unknown No 
(a) The City is planning to decrease groundwater use to 6,000 af/yr by the year 2020. However, studies described in this WSA have 

indicated 8,000 af/yr or more of groundwater would be available to the City to make up for shortfalls in the event of a severe 
drought or other water shortage. 

(b) Supplies from ASR are assumed to be dry year supplies. As such, during normal years, supplies from these sources are 
assumed to be 0 af/yr.  

 

 DRY YEAR WATER SUPPLY AVAILABILITY AND RELIABILITY 6.5

Water Code section 10910 (c)(4) requires that a WSA include a discussion with regard to 
“whether total projected water supplies, determined to be available by the city or county for the 
project during normal, single dry, and multiple dry water years during a 20-year projection, will 
meet the projected water demand associated with the proposed project, in addition to existing 
and planned future uses, including agricultural and manufacturing uses.” Accordingly, this 
WSA addresses these three hydrologic conditions through the year 2035.  

The reliability of each of the City’s existing and additional water supplies and their projected 
availability during normal, single dry, and multiple dry years, is described below and 
summarized in Table 6-7. 

Table 6-7. Water Supply Reliability in Normal, Single Dry, Multiple Dry Years(a) 

Supply Source 

Anticipated Reliability 
(% of Entitlement) 

Normal 
Years 

Single Dry 
Years 

Multiple 
Dry Years 

Existing Water Supplies    

Groundwater(b) 100 100 100 

Additional Water Supplies    

WDCWA Surface Water Supply(c) 84 49 72 

Aquifer Storage and Recovery(d) — 100 100 
(a) The City’s 2010 UWMP Update Tables 7-1 through 7-3 Supply and Demand Comparison - Normal Year, Single Dry Year and 

Multiple Dry Year Events (DWR Tables 32, 33, and 34) indicates 100% reliability of the City projected conjunctive use water 
supply through 2035, but does not indicate the reliability of the individual water supply sources. 

(b) The City is planning to decrease groundwater use to 6,000 af/yr by the year 2020. However, studies described in this WSA 
have indicated 8,000 af/yr or more of groundwater would be available to the City to make up for shortfalls in the event of a 
severe drought or other water shortage. 

(c) Some degree of impairment could be expected due to Term 91 restrictions, the restriction would be compensated for by using 
the purchased surface water right and available deep well groundwater capacity. 

(d) Supplies from ASR are assumed to be dry year supplies. As such, during normal years, supplies from these sources are 
assumed to be 0 af/yr. 
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The City’s Water Shortage Contingency Plan was established in 1992, consistent with Water 
Code section 10632, and includes five stages of action to respond to a water shortage with up to 
a 50 percent reduction in available water supplies. Each stage of action includes specific water 
consumption reduction measures, water use prohibitions, and penalties for excessive water use. 
The Water Shortage Contingency Plan also includes a Catastrophic Supply Interruption Plan, 
prepared in accordance with Water Code section 10632(c), which addresses actions to be taken 
by the City during and immediately following an emergency. The City’s Water Shortage 
Contingency Plan and Catastrophic Supply Interruption Plan are further described in the City’s 
2010 UWMP.  

6.5.1 SWRCB Term 91 

As indicated above, Term 91 is a State Water Resources Control Board (SWRCB) standard 
water right permit term that has been in effect since 1984. Term 91 prohibits certain Sacramento 
River water right diversions during low-flow conditions in the Sacramento River watershed, and 
is therefore reflective of snowpack and reservoir conditions throughout the Sacramento Basin. 
Lake Shasta critical years, on the other hand, are determined by inflows into Lake Shasta, and 
are therefore more reflective of snowpack and river flows in the Siskiyou Mountains and the 
McCloud and Pit River watersheds. As a result, prolonged Term 91 conditions and Lake Shasta 
critical years are not always concurrent. 

Dry year water supply analysis requires knowledge and information about probable Term 91 
curtailments and Lake Shasta critical year occurrences over the 2016–2050 simulation period. 
However, because both factors are largely dependent on wet season weather patterns, future 
Term 91 and Lake Shasta conditions cannot be predicted with certainty. Because of the time-
varying nature of both parameters, a stochastic approach was used in an analysis by West Yost 
(West Yost January 10, 2012) to project Term 91 curtailments and Lake Shasta critical year 
occurrences over the 2016–2050 simulation period. 

Because Term 91 has been in effect since 1984, actual Term 91 curtailments are available for 
fewer than three decades. Moreover, the criteria for imposing Term 91 curtailments have 
changed over time. Therefore, Term 91 curtailments in the 1980s and early 1990s do not 
necessarily reflect current or expected future Term 91 curtailments.  

For these reasons, a synthesized historical Term 91/Lake Shasta record has been developed using the 
hydrologic record in conjunction with the use of the CalSim-II model. The details of that analysis, 
plus an in-depth explanation of Term 91 and Shasta critical years, are presented in a separate 
document titled “Estimate of Future SWRCB Term 91 Curtailments” (MBK Engineers, April 2011).  

The synthesized Term 91/Lake Shasta historical record for the period of 1922–2002 is shown in 
Figure 6-5. As indicated, Lake Shasta critical year reductions coincide with all occurrences of 
Term 91 curtailments of six months or greater, but also occasionally happen during relatively 
normal Term 91 years.  
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The frequency of Term 91 curtailments by duration are summarized in Table 6-8. As indicated, 
three-month Term 91 curtailments are the most common, representing 38 percent of all years in 
the synthesized record. Two-month and four-month curtailments are also common, while 
curtailments of six months or longer represent only five percent of the synthesized record. 

Term 91 is almost always in effect in July and August, with curtailments in June and September also 
being relatively common. In addition, Term 91 curtailments are in effect during November for 
16 percent of the years in the synthesized record. This result is significant because neither the Permit 
20281 supply nor the CPG supply is available in November when the Term 91 diversion prohibition 
is in effect, as discussed above. Therefore, in the absence of an additional supplemental surface water 
supply, no surface water would be available under those conditions, and the City would need to rely 
on a combination of municipal groundwater and previously-stored ASR water (if an ASR program is 
implemented by the City). 

Table 6-8. Frequency of Occurrence of Term 91 Curtailments 

Term 91 Duration, 
months 

Frequency of  
Occurrence, percent 

Frequency of Indicated 
Duration or Shorter, percent 

Frequency of Indicated 
Duration or Longer, percent 

0 4 4 100 

1 5 9 96 

2 16 25 91 

3 38 63 75 

4 26 89 37 

5 6 95 11 

6 1 96 5 

7 4 100 4 

 

6.5.2 Normal Years 

Normal or wet water years are those water years that match or exceed median rainfall and runoff 
levels. The following describes the availability and reliability of the City’s existing and 
additional water supplies under normal year conditions:  

 The City’s firm deep well groundwater capacity of 9,200 gpm would be available 
under all hydrologic conditions. 

 The Term 91 analysis, discussed above, indicates that three months is the median 
(50 percent exceedence) number of months with interrupted surface water supply.  

 The CPG water right would be subject to the restrictions described above. During a 
Normal year, 7,500 acre-feet would be available for all the project partners 
(approximately 3,300 acre-feet for the City), assuming the three month curtailment 
occurred during July, August, and September. The remaining 2,500 acre-feet 
(approximately 1,100 acre-feet for the City) would be available in months other than 
July, August, and September. 
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The results of the stochastic analysis indicate that approximately 84 percent of the City’s water 
supply could be available from all the WDCWA surface water entitlements in 2030 under 
Normal hydrologic conditions, whether because of Term 91 curtailments or because of the 
need to provide a supplemental supply during maximum demand periods. The value of 84 
percent is being used in this WSA as the reliability, although additional surface water would be 
available outside of Term 91 curtailment months for use in an ASR program. The remaining 
water supply would be from groundwater. 

The reliability of each of the City’s existing and additional water supplies and their projected 
availability during normal and wet years is shown in Table 6-9.  

6.5.3 Single Dry Years 

Single Dry Years are defined as the 100 percent exceedence years (driest year on record). The 
following describes the availability and reliability of the City’s existing and additional water 
supplies under single dry year conditions:  

 The City’s firm deep well groundwater capacity of 9,200 gpm would be available 
under all hydrologic conditions. 

 The Term 91 analysis, discussed above, indicates that seven months is the maximum 
(100 percent exceedence) number of months with interrupted surface water supply.  

 The CPG water right would be subject to the restrictions described above. During a 
Single Dry Year, 7,500 acre-feet would be available for all the project partners 
(approximately 3,300 acre-feet for the City), over the seven month period, with a 
maximum of 5,625 acre-feet (approximately 2,500 acre-feet for the City) available 
during July through September. 

The results of the stochastic analysis indicate that approximately 49 percent of the City’s water 
supply could be available from the WDCWA surface water in 2035 under Single Dry Year 
hydrologic conditions, whether because of Term 91 curtailments or because of the need to 
provide a supplemental supply during maximum demand periods. The value of 49 percent is 
being used in this WSA as the reliability, although additional surface water would be available 
outside of Term 91 curtailment months for use in an ASR program. The remaining water supply 
would be from groundwater 

The reliability of each of the City’s existing and additional water supplies and their projected 
availability during a single dry year is shown in Table 6-10.   
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Table 6-9. Projected Existing and Additional Water Supplies Available in Normal Years 

Supply 

Anticipated Reliability 
(% of Entitlement) Projected Future Available Supply, af/yr 

Normal Years  2015 2020 2025 2030 2035 

Existing Water Supplies        

Groundwater(a) 100  13,095 6,000 6,000 6,000 6,000 

Additional Water Supplies        

WDCWA Surface Water Supply 84  0 11,943 12,342 12,714 13,104 

Aquifer Storage and Recovery(b) —  — — — — — 

Total Projected Potable Water Supply  13,095 17,943 18,342 18,714 19,104 

% Cutback from Normal Year  0 0 0 0 0 
(a) The City is planning to decrease groundwater use to 6,000 af/yr by the year 2020. However, studies described in this WSA have indicated that up to 8,500 af/yr of groundwater is available to the City to 

make up for shortfalls in the event of a severe drought or other water shortage. 
(b) Assumed to be zero in normal years, as ASR is considered to be dry year supplies. 
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Table 6-10. Projected Existing and Additional Water Supplies Available in Single Dry Years 

Supply 

Anticipated Reliability 
(% of Entitlement) Projected Future Available Supply, af/yr 

Single Dry Years  2015 2020 2025 2030 2035 

Existing Water Supplies   13,095 8,500 8,500 8,500 8,500 

Groundwater(a) 100       

Additional Water Supplies        

WDCWA Surface Water Supply 49  0 7,043 7,233 7,433 7,642 

Aquifer Storage and Recovery(b) 100  — — — — — 

Total Projected Potable Water Supply  13,095 15,543 13,733 15,933 16,142 

% Cutback from Normal Year  0 0 0 0 0 
(a) The City is planning to decrease groundwater use to 6,000 af/yr by the year 2020. However, studies described in this WSA have indicated that up to 8,500 af/yr of groundwater is available to the City 

to make up for shortfalls in the event of a severe drought or other water shortage. 
(b) The volume of water to be stored and recovered from the potential ASR program has not yet been determined. 
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6.5.4 Multiple Dry Years 

Multiple Dry Years are frequently defined as the 80 to 90 percent exceedence value. The 
following describes the availability and reliability of the City’s existing and additional water 
supplies under multiple dry year conditions: 

 The City’s firm groundwater capacity of 9,200 gpm would be available under all 
hydrologic conditions. 

 The Term 91 analysis, discussed above, indicates that a curtailment of four or five 
months would be expected (80 to 90 percent exceedence).  

 The CPG water right would be subject to the restrictions described above. A multiple 
dry year is also assumed to be a Shasta Critical Year and therefore 7,500 acre-feet 
would be available for all the project partners (approximately 3,300 acre-feet for the 
City), over the seven month period, with a maximum of 5,625 acre-feet 
(approximately 2,500 acre-feet for the City) available during July through September. 

The results of the stochastic analysis indicate that approximately 72 percent of the City’s water 
supply could be available from the WDCWA surface water in 2035 under Multiple Dry Year 
hydrologic conditions, whether because of Term 91 curtailments or because of the need to 
provide a supplemental supply during maximum demand periods. The value of 72 percent is 
being used in this WSA as the reliability, although additional surface water would be available 
outside of Term 91 curtailment months for use in an ASR program. The remaining water supply 
would be from groundwater. 

The reliability of each of the City’s existing and additional water supplies and their projected 
availability during a single dry year is shown in Table 6-11. 

  



 

  City of Davis 
August 2012 – Administrative Draft  Water Supply Assessment for The Cannery EIR 
N\C\487-00-12-02\WP\062212_3T6-9 to 6-11 

Table 6-11. Projected Existing and Additional Water Supplies Available in Multiple Dry Years 

Supply 

Anticipated Reliability 
(% of Entitlement) Projected Future Available Supply, af/yr 

Single Dry Years  2015 2020 2025 2030 2035 

Existing Water Supplies        

Groundwater(a) 100  13,095 6,000 6,000 6,000 6,000 

Additional Water Supplies        

WDCWA Surface Water Supply 72  0 10,294 10,595 10,910 11,242 

Aquifer Storage and Recovery(b) 100  — — — — — 

Total Projected Potable Water Supply  13,095 16,294 16,595 16,910 17,242 

% Cutback from Normal Year  0 0 0 0 0 
(a) The City is planning to decrease groundwater use to 6,000 af/yr by the year 2020. However, studies described in this WSA have indicated that up to 8,500 af/yr of groundwater is available to the City 

to make up for shortfalls in the event of a severe drought or other water shortage. 
(b) The volume of water to be stored and recovered from the potential ASR program has not yet been determined. 
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Figure 6-3. Sacramento Valley Geologic Cross Section 

 

Source: California Department of Water Resources, 1978 
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CHAPTER 7  
Determination of Water Supply Sufficiency  

10910(c)(4) If the city or county is required to comply with this part pursuant to subdivision (b), the water 
supply assessment for the project shall include a discussion with regard to whether the total projected 
water supplies, determined to be available by the city or county for the project during normal, single dry, 
and multiple dry water years during a 20-year projection, will meet the projected water demand 
associated with the proposed project, in addition to existing and planned future uses, including 
agricultural and manufacturing uses. 

10911 (a) If, as a result of its assessment, the public water system concludes that its water supplies are, 
or well be, insufficient, 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 consideration 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 able to acquire additional water supplies. 

 FINDINGS 7.1

Based on the analysis described above, this WSA demonstrates that the City’s existing and 
additional potable water supplies are sufficient to meet the City’s existing and projected future 
potable water demands, including those future water demands associated with the Project, to the 
year 2035 under all hydrologic conditions. This finding is based on the following points: 

1. The Water Well Agreement was perfected with the construction of Well DDW-33 
and conveying title of that well to the City in 2008.  

2. The projected water demand of the Cannery Project is substantially less than the 
projected growth of water demand and supplies as documented in the City’s 2010 
UWMP. 

3. The proposed surface water supply project will be sized to serve projected growth in 
the City. 

4. The City currently has sufficient groundwater capacity available to serve the Project’s 
projected water demand, even without the proposed surface water project.  

The following discussion and associated tables demonstrate this sufficiency. 
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7.1.1 Current Conditions including the Project 

Table 7-1 summarizes the City’s current water supplies and water demands in normal, single dry 
and multiple dry years based on existing demands, development projects with approved water 
supply and the Project. As shown, for all of the hydrologic conditions, the City’s existing water 
supplies are sufficient to meet the City’s existing water demands, in addition to the Project.  

Table 7-1. Existing Water Supply and Demand 
(Existing Demands + Proposed Project) 

Supply 

Current Dry Year Water Supply Availability, 
af/yr(a) 

Normal 
Years 

Single Dry 
Year 

Multiple Dry 
Years 

Existing Water Supplies    

Groundwater(b) 15,000 15,000 15,000 

Total Potable Water Supply 15,000 15,000 15,000 

Existing Potable Water Demand (2010) 11,955 11,955 11,955 

Existing Potable Water Demand (2010) plus the Project(c) 12,393 12,393 12,393 

Potable Water Supply Surplus (Deficit) 2,607 2,607 2,607 
(a) See Dry Year Water Supply Availability and Reliability discussion in Section 6. 
(b) The City is planning to decrease groundwater use 6,000 af/yr or less by the year 2015 (based on normal year supply 

conditions). However, studies described in this WSA have indicated that up to 8,500 af/yr of groundwater is available to the 
City to make up for shortfalls in the event of a severe drought or other water shortage. 

(c) Existing water demand includes projected water demand for the Project. 

 

With the City’s existing supplies, no water supply shortages are anticipated for any of the 
hydrologic conditions, based on existing water demands, in addition to those projected water 
demands associated with development projects with approved water supply, including the Project.  

7.1.2 2035 Conditions 

Table 7-2 summarizes the City’s Year 2035 water supplies and water demands in normal, single 
dry and multiple dry years. The projected water demands shown include the projected water 
demands for the Project. As shown, for all hydrologic conditions, the City’s existing and additional 
water supplies are sufficient to meet the City’s Year 2035 water demands. No water supply 
shortages are anticipated for any hydrologic conditions based on Year 2035 water demands. 
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Table 7-2. Existing and Additional Year 2035 Water Supply and Demand 

Supply 

Year 2035 Water Supply Reliability, af/yr(a) 

Normal 
Years 

Single Dry 
Years 

Multiple Dry 
Years 

Existing Water Supplies    

Groundwater(b) 6,000 8,500 6,000 

Additional Water Supplies    

WDCWA Surface Water Project) 13,104 7,642 11,242 

Aquifer Storage and Recovery — unknown unknown 

Total Potable Water Supply 19,104 16,142 17,242 

Projected 2035 Projected Potable Water Demand(c) 15,916 15,916 15,916 

Potable Water Supply Surplus (Deficit) 3,188 226 1,326 
(a) See Dry Year Water Supply Availability and Reliability discussion in Section 6. 
(b) The City is planning to decrease groundwater use 6,000 af/yr or less by the year 2015 (based on normal year supply conditions). 

However, studies described in this WSA have indicated that up to 8,500 af/yr of groundwater is available to the City to make up for 
shortfalls in the event of a severe drought or other water shortage. 

(c) Projected 2035 water demand includes projected water demand for the Project.  

 

 ADDITIONAL WATER SUPPLIES 7.2

The foregoing is based on an evaluation of both existing and additional (not yet subject to a firm 
assurance) water supplies. Both the existing water supply source and the proposed future water 
supply sources are sufficient to serve the Project. Based on the conclusion that sufficient water 
supply exists, the additional supplies analysis of Water Code 10911(a) is not required.  

As described previously in this WSA, the City is currently anticipating surface water from 
WDCWA surface water project to be used for direct consumption, or in an aquifer storage and 
recovery program. 

Each of these additional water supplies has been described above. 
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CHAPTER 8  
Water Supply Assessment Approval Process  

10910 (g)(1) Subject to paragraph (2), the governing body of each public water system shall submit the 
assessment to the city or county not later than 90 days from the date on which the request was received. 
The governing body of each public water system, or the city or county if either is required to comply with 
this act pursuant to subdivision (b), shall approve the assessment prepared pursuant to this section at a 
regular or special meeting. 

10911 (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. 

The Davis City Council must approve this WSA at a regular or special meeting. Furthermore, the 
City must include this WSA in the Draft EIR being prepared for the Project. 

The Project, with its 610 proposed residential dwelling units, is also subject to the requirements 
of SB 221 (Government Code section 66473.7). SB 221 applies to residential development 
projects of more than 500 dwelling units and requires that the water supplier (the City) provide a 
written verification that the water supply for the project is sufficient. Such a written verification 
must be provided before a final subdivision map for the Project may be approved.  

 



 

 

 

 

 

APPENDIX A 
Water Well Agreement 

 

 

 

 







































 

 

 

 

 

APPENDIX B 
Groundwater Management Plan 

 

 

 

 

 












































































































































































































































































