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CHAPTER 2 

DESCRIPTION OF EXISTING WATER SYSTEM 

This chapter describes the City’s water system.  It contains a description of the service area and the 
water supply facilities, including groundwater wells, surface water supply facilities, storage reservoirs, 
and the piping system.   

2.1 Description of Service Area 

The City is located in the Central Valley to the east of the coastal mountain range and San Francisco 
Bay Area, and 12 miles west of the state capital of Sacramento in the southeastern corner of Yolo 
County.  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. 

Local development began in the 1860’s around the California Pacific Railroad depot, in use today as 
a multimodal transportation hub. Agriculture, the City’s initial primary industry, led to the location 
of the University of California (UC) at Davis.  The State Agricultural Experiment Station at Davis 
was established by the UC in 1906 with degree programs to follow in the 1920’s.  The community 
soon became the economic center of the region.  

The downtown core is the oldest portion of the City. Residential expansion was first to the north 
and west of the core.  The City expanded south of I-80 and west of Highway 113 in the 1960’s. 
Growth in the 1970’s expanded the urban area in all directions, and additions in the last twenty years 
have built out major areas of the incorporated area and added land to the City service area.  The City 
faces growth pressures from a variety of forces outside its control as follows: (1) steady growth of 
the UC Davis campus to meet growing state-wide education needs, (2) fast growing regional 
economy, particularly in both Solano and Sacramento counties, (3) proximity to the I-80 corridor, 
and (4) long term challenges for agriculture (international competition, high energy prices, and urban 
encroachment).   

As shown on Figure 2-1, the City service area, bordered by UC Davis and West Sacramento, 
includes the City of Davis, El Macero (located south of Interstate 80), and additional areas to the 
north, south, east, and west of the City.  The service area has a population of approximately 67,270.  
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Figure 2-1.  Water Service Areas 
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2.2 Local Climate 

The City has a Central Valley climate.  Summers 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 in the native chaparral and 
oak lands.  Summers can be hot at times with weekly periods of 100 degree Fahrenheit temperatures, 
greatly increasing 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 18 inches.  The rainy season normally begins in November and ends 
in March.  Average monthly precipitation during the winter months is about 10 inches, though 
records show that monthly precipitation has been as high as 38 inches.  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 values ranging from 0.99 inches in the City’s wet 
January to 8.5 inches in much drier August.  Relative humidity in the region ranges from 21 percent 
to 95 percent.  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 
2-1 summarizes the City’s average climate conditions. 

Table 2-1. (DWR Table 3) Climate Characteristics 

  Average temperaturea, oF Average rainfalla, in Standard average ETob, in 
January 44.99 3.51 0.99 
February 49.66 3.34 1.73 

March 53.48 2.34 3.37 
April 58.26 1.19 5.47 
May 64.78 0.46 6.89 
June 71.2 0.15 8.12 
July 74.68 0.01 8.49 

August 73.45 0.03 7.48 
September 70.54 0.23 5.79 

October 63.2 0.88 4.24 
November 52.75 2.05 2.04 
December 45.63 3.15 1.16 

Annual 60.2 17.35 4.65 
a Period of Record : 1/4/1917 to 3/31/2005 data recorded from Davis 1 WSW Station 042292, NOAA website www.wrcc.dri.edu 
b Data recorded July 1982 to August 2005 from Sacramento Valley, Davis Station 6, CIMIS www.cimis.water.ca.gov  
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2.3 Water Supply Facilities 

The City currently relies solely on groundwater to meet its entire potable water demand.  Its water 

supply system consists of wells, distribution pipelines, and storage tanks, whose characteristics are 

summarized in the following sections.  The City’s water supply system is shown on Figure 2-2. 

2.3.1 Groundwater Facilities 

Water is currently supplied by 21 active wells located throughout the City as shown on Figure 2-2.  

Two aquifers, each with unique characteristics, supply the City and UC Davis with groundwater.  

Water-producing zones less than 700 feet deep are referred to as the intermediate depth aquifer.  A 

slowly-permeable clay layer confines underlying water producing zones, which are referred to as the 

deep aquifer.  All but five wells, tap into the intermediate aquifer system at a depth of approximately 

300 to 600 feet.  Due to more stringent water quality regulations and concerns, the City has been 

gradually shifting its groundwater pumping through its 21 wells from the intermediate to deep 

(below 700 foot depth) aquifers.  Newer wells 28, 29, 30, and 31, are therefore completed in the 

deep aquifer to depths ranging from 1,400 to 1,800 feet (Winzler and Kelly, 2005).  See Figure 2-3 

for well depths, screen intervals, and pump settings.  Tables 2-2, 2-3, and 2-4 summarize the capacity 

and status of the City’s wells.  The term “active” is used to refer to wells that are fully operational 

and used on a regular basis for water supply within the City.  The term “inactive” is used to refer to 

wells that are not currently operational and cannot contribute to the City’s supply without some type 

of additional maintenance, upgrade, or treatment prior to use. 
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Figure 2-2.  City of Davis Water System 
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Figure 2-3.  Depth, Screen Intervals, and Pump Settings for Production Wells 
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Table 2-2.  City of Davis Active Wells 

Well no. Well yield 
(GPM) 

1 1,000 
7 1,200 
11 1,225 
12 920 
14 1,100 
15 1,250 
19 1,300 
20 1,150 
21 1,300 
22 1,778 
23 1,930 
24 2,200 
25 1,248 
26 1,597 
27 1,276 
28 846 
30 2,593 
31 2,500 

EM2 2,100 
EM3 1,284 

Total capacity 29,797 
 

 
Table 2-3.  City of Davis Recently Inactive Wells 

Well no. Well yield (GPM) Well status notes 
29 1,407 Inactive due to water quality concerns. Currently under investigation. 

Lewis Property Well 715 Replaced in 2005 with a 80-2,000 GPM well expected to  be online by Fall 2006 
Total capacity 2,122  

 
Table 2-4.  City of Davis Recently Destroyed Wells 

Well no. Year Destroyed Well yield 
(GPM) 

10 1988 875 
13 2001 1,600 
16 1998 1,045 
17 1994 1,100 
18 2002 850 

EM-Vista 1988 800 
Total capacity 6,270 

 
The City’s active wells range in age from new to 50 years old.  Since 1987, the City has removed six 

intermediate wells from service due to age, poor water quality, production, and/or operation and 

maintenance problems.  The City is currently proposing the addition of two new deep wells to 
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replace wells that have been taken offline.  All active wells, as listed in Table 2-2, are available to 

supply water to the system.  The City’s average annual well production since the year 2000 is 

approximately 4,800 million gallons (MG).  This value incorporates production years that utilized 

wells that are currently offline and years that didn’t access several wells that have more recently 

come online.  Of the current active wells, Well No. 14, powered by an internal combustion engine, is 

primarily used for emergency use such as the loss of electrical power.  Furthermore, Well No. 31 is 

not available to meet peak demands due, respectively, to system capacity limitations, water quality 

problems and proximity to other wells.  Currently, Well No. 12 and Well EM2 are likely candidates 

to be taken out of service due to their age and other problems associated with their use.  And 

though Well No. 7 does not seem to exhibit the same water quality and system problems as Well 

No. 12 and Well EM2, with the well being over 52 years old, it is expected to need to be taken out 

of service soon (Winzler and Kelly, 2005).   

2.3.2 Surface Water Facilities 

The City does not currently use surface water.  In October 1994, the Yolo County Flood Control 

and Water Conservation District (District) filed a water rights application for appropriation of 

surface water from the Sacramento River on the behalf of the City, UC Davis, and other entities in 

Yolo County.  The City is pursuing a right to divert up to 20,000 acre feet per year (ac-ft/yr) of 

water from the Sacramento River, and is taking appropriate actions to keep future options open 

(West Yost, 2002). 

2.3.3 Storage 

The City currently has two storage facilities; a 200,000 gallon elevated storage tank near Elmwood 

Drive and Eight Street, and a 4 MG ground-based storage reservoir along John Jones Road in west 

Davis, adjacent to Sutter Davis Hospital.  This west area water storage tank, as well as a new booster 

pump station, was built in 2002.  An additional 4 MG tank is currently being planned near Mace 

Blvd.  Storage reservoir locations are shown on Figure 2-2.   

2.3.4 Treatment Facilities   

The City’s water does not pass through central treatment or distribution facilities but instead is 

filtered naturally by the sand and gravel in the intermediate and deep aquifers.  The only treatment 
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administered is the addition of chlorine (sodium hypochlorite) at all wells for disinfection.  If 

required, however, the City is prepared to design and implement more sophisticated well-head 

treatment at all existing and new wells. 

2.4 Distribution System 

The City distributes water to its customers through approximately 175 miles of 4 through 14-inch 

diameter pipelines.  Distribution pipelines are shown on Figure 2-2.  The hydraulic grade line in the 

system is primarily determined by the water level in the 200,000 gallon elevated storage tank at 

Eighth Street.  Water levels in the elevated tank generally vary between 95 and 115 feet above 

ground level, maintaining system pressure between 40 and 50 pounds per square inch (psi) under 

most demand conditions.  All facilities are monitored by a Supervisory Control and Data Acquisition 

(SCADA) system, which activates wells and booster pump facilities based on storage tank water 

levels or pressure at selected locations in the distribution system (Winzler and Kelly, 2005). 

 



 

P:\28000\128276 - City of Davis UWMP\DOCS\REPORTS\deliverables_do not change\final draft\City of Davis UWMP_031506.doc 

CHAPTER 3 

HISTORICAL AND PROJECTED WATER USE 

Water demand projections provide the basis for sizing and staging future water facilities.  Water use 

and production records, combined with projections of population, employment, and urban 

development, provide the basis for estimating future water requirements.  This chapter presents an 

analysis of available demographic and water use data, customer connections, unit water use, and the 

resulting projections for future water needs in varying water year types for the City. 

3.1 Population, Employment, and Housing 

The City’s population has been increasing consistently 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 during the 2001-2010 period 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 uses, with a relatively small spurt of commercial development.  However, the City is 

still primarily a residential service area and bedroom community to the Sacramento and the Bay 

Area.  Significant increases in multifamily residential development occurred to meet increasing 

student population housing needs.  In the commercial sector, there was some growth in high tech 

and tourist related businesses. 

Since 2000, population, housing and employment have increased due in part to the booming 

California economy and strong regional real estate market.  The University also increased annual 

enrollment targets, resulting in additional growth in the region.  From 2000 to 2005, the population 

served by the City’s water system increased by approximately 5,300, to a current population of 

67,300.   

Table 3-1 provides population projections for the City based on data provided by the State of 

California, Department of Finance.   
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Table 3-1.  (DWR Table 2) Population – Current and Projected 

Year Population 
2005 67,300 
2010 71,300 
2015 75,600 
2020 80,200 
2025 85,000 
2030 90,100 

Notes: 
1. Source: DOF, E-4 Population Estimates for Cities, Counties and the State, 2001-2005, with 
2000 DRU Benchmark, May 2005. 
2. Population is based on DOF 2002 data.  
3. Projections assume no growth for the communities of El Macero and Willowbank and 1.2% 
annual growth for the rest of the City population as provided in 2002 Water Supply Feasibility 
Study (West Yost, 2002). 

 

3.2 Past, Current, and Future Water Use 

This section discusses the City’s water use by customer type and projected water demands by water 

year type. 

3.2.1 Water Use By Customer Type 

The past, current, and projected water demands for the City are identified in Table 3-2.  The 

historical water demands in water year 2000 and 2004 were approximately 12,200 and 15,100 acre 

feet (ac-ft), respectively.  The annual rate of increase from past water years 2000 through 2004 is 

approximately 5.4 percent.  New water demands have increased along with population growth, 

however per capita water demands have leveled off at between 10-15 percent less than the historic 

average due to the completion of the meter retrofit project and conversion to metered rates for all 

customers. 

The City of Davis Department of Public Works estimates that the City will grow at a 1.2 percent 

annual rate through 2030.  This corresponds to a demand projection of 20,600 ac-ft for the year 

2030.  The historical and projected number of connections and water demands by customer sector 

are shown in Table 3-2.  The 1.2 percent annual growth rate represents the desire of the City to 

grow at a slow rate versus the higher growth rates of the past. 
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Table 3-2.   (DWR Table 12)  Past, Current, and Projected Water Deliveries 

      Water Use Sectors 

   Year   

Single 
family  

residential  

Multi-
family 

Residential Commercial Industrial 
Institutional/ 
government Landscape Total 

# of 
accounts 13,544 507 612 0 234 235 15,132 metered 
Deliveries 
ac-ft/yr 6,473 2,806 1,605 0 980 310 12,174 
# of 
accounts 440 0 0 0 0 0 0 

2000a 

unmetered 
Deliveries c 
ac-ft/yr 0 0 0 0 0 0 0 
# of 
accounts 14,800 500 500 20 300 400 16,500 2005 b metered 
Deliveries 
ac-ft/yr 7,200 3,000 1,700 0 3,100 400 15,300 
# of 
accounts 15,700 500 600 20 300 400 17,500 2010 b metered 
Deliveries 
ac-ft/yr 7,600 3,200 1,800 0 3,300 400 16,200 
# of 
accounts 16,600 500 600 20 300 500 18,600 2015 b metered 
Deliveries 
ac-ft/yr 8,100 3,300 1,900 0 3,500 400 17,200 
# of 
accounts 17,700 600 700 30 300 500 19,700 2020 b metered 
Deliveries 
ac-ft/yr 8,600 3,600 2,000 0 3,700 400 18,300 
# of 
accounts 18,700 600 700 30 300 500 20,900 2025 b metered 
Deliveries 
ac-ft/yr 9,100 3,800 2,200 0 3,900 400 19,400 
# of 
accounts 19,900 600 700 30 400 600 22,200 2030 b metered 
Deliveries 
ac-ft/yr 9,700 4,000 2,300 0 4,100 500 20,600 

a 2000 data is actual data from City of Davis DWR Public System Statistics Sheets.   
b Data is based on 1.2 percent service area growth per annum starting from a actual base 2004 year data set. 
c Year 2000 unmetered account deliveries are included in water loss estimates. 

 

Residential Sector.  The City of Davis single family residential customers average 3.1 persons per 

connection. Multi-family residential customers average 2.7 persons per housing unit, and average 20-

25 units per multi-family complex (“General Plan”, 2001).  In 2005, total system per capita water use 

was approximately 200 gallons per capita per day.  This is less than the historic average of 230 and 
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greater than the City’s long term goal of 185 gallons per capita per day.  The current 93 percent 

relative allocation of residential accounts is projected to continue through the 2030 planning period. 

Commercial Sector.  The City continues to primarily be a residential community, with modest but 

growing commercial and industrial sectors. Business account growth in recent years has exceeded 

historic levels, although is still a very small part of the City’s total water demands.  The City has a 

mix of commercial customers, ranging from restaurants, markets, retail stores, insurance offices, 

beauty shops, gas stations, office buildings, some retail serving regional shoppers, and high-volume 

restaurants and other facilities providing services in support of local resident and University visitor 

populations.  The City draws visitors from its close affiliation with UC Davis, proximity to the I-80 

corridor, and annual special events drawing visitors from the entire region.  In recent years, the 

sector has been growing faster than historic norms, driven particularly by the need for services by 

the increasing permanent population. Businesses for the growing tourist industry are also 

contributing. This trend is expected to continue through 2030. 

Industrial Sector.  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 of use in the last 

decade.  However, the City still expects a 1.2 percent growth rate as it intends to maintain zoning for 

minimum industrial land uses. 

Institutional/Governmental Sector.  The City has a stable institutional/governmental sector, 

consisting primarily of local government, schools, public facilities serving visitors, and hospitals.  

This sector will keep pace with the growth of the City. 

Landscape/Irrigation Sector.  Landscape accounts are meters serving only irrigation purposes. 

Irrigation accounts are expected to grow proportional to service area growth (1.2 percent per year 

for the next 20 years).  Landscape/irrigation accounts represent water service for multi-family 

residential, commercial, industrial, institutional, and parks and open space sites. Evaluating City 

water rate policy, improving irrigation system efficiency, encouraging landscape conversions where 

appropriate, and adjusting irrigation schedules will generate water savings for this sector. Most of 

these accounts are billed for water usage and pay for service through a two-tier rate structure.  This 

excluded City facilities, which are not billed. 
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3.2.2 Water Sales to Other Agencies  

The City does not currently sell water to any other agency, and, as shown in Table 3-3, does not plan 

to sell water to any other agency. 

 Table 3-3.  (DWR Table 13) Sales to Other Agencies 

 Water distributed 2000 2005 2010 2015 2020 2025 2030 
Other agencies 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 

3.2.3 Unaccounted-for Water and Additional Water Use 

Unaccounted-for water use is unmetered water use such as for fire protection and training, system 

and street flushing, sewer cleaning, construction, system leaks, and unauthorized connections.  

Unaccounted-for water can also result from meter inaccuracies.  The City assumes water losses 

between two and four percent of total water production.  Table 3-4 shows additional water uses and 

losses. 

Table 3-4.  (DWR Table 14)  Additional Water Uses and Losses, ac-ft/yr 

 Water Use 2000 2005 2010 2015 2020 2025 2030 
Saline barriers N/A N/A N/A N/A N/A N/A N/A 
Groundwater recharge 0 0 0 0 0 0 0 
Conjunctive use 0 0 0 0 0 0 0 
Raw water 0 0 0 0 0 0 0 
Recycled water 0 0 0 0 0 0 0 
Unaccounted-for system 
losses b 1,923a 300b 490b 520b 550b 580b 620b 

Total 1,923 300 490 520 550 580 620 
  a Year 2000 water losses includes single-family unmetered account delivery. 
  b Unaccounted-for water is assumed for this study to be approximately 3 percent of expected sales. 
 

3.2.4 Total Water Use 

The total past, present and future water use for the system is shown in Table 3-5 below.  Historical 

and projected water demands as well as historically based trends are shown on Figure 3-1. 
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Table 3-5.  (DWR Table 15)  Total Water Use, ac-ft/yr 

Water Use 2000 2005 2010 2015 2020 2025 2030 
Total water demanda 14,097 15,600 16,700 17,700 18,800 20,000 21,200 

 aTotal of Tables 3-2, 3-3, 3-4 
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Figure 3-1.  Past, Current, and Projected Water Demands 

 

3.3 Demand on Wholesale Supply 

Though the City has purchased an average of 170 ac-ft/yr per year since 2000 from the Lewis 

Investing Corporation’s (LIC) Hunt-Wesson existing deep well, the well is intended for limited 

usage only, not long-term, and is near the end of its useful life (Winzler and Kelly, 2005).  LIC is 

currently working to develop a replacement deep well on the same Lewis property, and transfer of 

ownership to the City is an option the City may choose to exercise prior to the year 2010.  Table 3-6 

shows the City’s demand projections to wholesale suppliers as zero through 2030.  
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Table 3-6.  (DWR Table 19)  City Demand Projections to Wholesale Suppliers, ac-ft/yr 

Wholesaler 2010 2015 2020 2025 2030 
Lewis Investing 

Corporation (LIC) 0 0 0 0 0 
 

3.4 Projected Water Demands by Water Year Type 

This section presents the projected water demands for three water year scenarios: normal year, single 

dry year, and multiple dry years.  The demands for all water year scenarios are projected through 

2030. 

3.4.1 Normal Year Demand 

Normal-year water demands through the year 2030 are estimated based on a 1.2 percent growth 

estimate.  The water demand projections are shown by water use sector in Tables 3-2 and 3-4 and 

summarized in Tables 3-5 previously.  By 2030, water demands are expected to increase by 36 

percent, from 15,600 ac-ft/yr in 2005 to 21,200 ac-ft/yr in 2030.  Impacts to water use due to 

conservation measures that meet demand reduction goals are reflected in the projected water 

demands.  The following Table 3-7 presents total projected water demand for the City. 

Table 3-7.  (DWR Table 41)  Projected Normal Year Water Demand, ac-ft/yr 

 2010 2015 2020 2025 2030 
Total demand 16,700 17,700 18,800 20,000 21,200 
Percent of year 2005 107 113 121 128 136 

 

3.4.2 Single Dry Year Demand 

The City assumes that overall demands will not change during a single dry year.  Any demand 

reductions due to the implementation of the City’s water shortage contingency plan are not included 

in the single dry year demand estimates.  Table 3-8 provides an estimate of the projected single-dry 

year water demands. 
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Table 3-8.  (DWR Table 44)  Projected Single Dry Year Water Demands, ac-ft/yr 

 2005 2010 2015 2020 2025 2030 
Total demand 15,600 16,700 17,700 18,800 20,000 21,200 
Percent of projected normala 100 100 100 100 100 100 

Note: Water savings from future water conservation is not included in demand projections.   
aProjected normal from Table 3-7. 

3.4.3 Multiple Dry Year Demand 

This section projects the impact of a multiple dry year period for each 5-year period during the 25-

year projection.  As noted in Section 3.4.2, it is assumed that overall demands will not change during 

a single dry year, thus the first year demand of a multiple dry year drought is 100 percent of normal.  

Furthermore, it is assumed that overall demands will decrease 10 percent during a multiple dry year.  

Any demand reductions due to the implementation of the City’s water shortage contingency plan are 

not included in the multiple dry year demand estimates.  Tables 3-9 through 3-13 provide an 

estimate of the projected multiple-dry year water demands for each 5-year period. 

Table 3-9.  (DWR Table 47) Projected Multiple Dry Year Water Demands, ac-ft/yr,  
Period Ending in 2010 

 2006 2007 2008 2009 2010 
Total demand 15,900 14,500 14,700 14,900 15,000 
Percent of projected normala 100 90 90 90 90 
Note: Water savings from future water conservation is not included in demand projections.   
aProjected normal from Table 3-7. 

 
Table 3-10.  (DWR Table 50) Projected Multiple Dry Year Water Demands, ac-ft/yr,  

Period Ending in 2015 

 2011 2012 2013 2014 2015 
Total demand 16,900 15,400 15,600 15,800 16,000 
Percent of projected normala  100 90 90 90 90 
Note: Water savings from future water conservation is not included in demand projections.   
aProjected normal from Table 3-7. 

 
Table 3-11.  (DWR Table 53) Projected Multiple Dry Year Water Demands, ac-ft/yr,  

Period Ending in 2020 

 2016 2017 2018 2019 2020 
Total demand 17,900 16,300 16,500 16,700 16,900 
Percent of projected normala 100 90 90 90 90 
Note: Water savings from future water conservation is not included in demand projections.   
aProjected normal from Table 3-7. 
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Table 3-12.  (DWR Table 56) Projected Multiple Dry Year Water Demands, ac-ft/yr,  
Period Ending in 2025 

 2021 2022 2023 2024 2025 
Total demand 19,000 17,300 17,600 17,800 18,000 
Percent of projected normala 100 90 90 90 90 
Note: Water savings from future water conservation is not included in demand projections.   
aProjected normal from Table 3-7. 

 
Table 3-13.  Projected Multiple Dry Year Water Demands, ac-ft/yr, Period Ending in 2030 

 2026 2027 2028 2029 2030 
Total demand 20,200 18,400 18,600 18,900 19,100 
Percent of projected normala 100 90 90 90 90 
Note: Water savings from future water conservation is not included in demand projections.   
aProjected normal from Table 3-7. 
 
 
 



 

P:\28000\128276 - City of Davis UWMP\DOCS\REPORTS\deliverables_do not change\final draft\City of Davis UWMP_031506.doc 

CHAPTER 4 

WATER SUPPLY 

This chapter describes the City’s current and planned water supply sources, quantities, constraints, 

and quality.  In addition, this chapter describes current and projected water supplies, water supply 

reliability and vulnerability, and water transfers and exchanges.  Recycled water supplies are 

discussed in Chapter 5 of this Plan. 

4.1 Surface Water 

The City currently utilizes no surface water, relying solely on local groundwater resources for its 

entire community water supply.  However, the City has been investigating and pursuing 

supplemental surface water supplies to mitigate local groundwater quality concerns and create the 

possibility for conjunctive use management schemes that optimize treated groundwater as a base 

supply with groundwater from deep wells to meet peak demands. This would improve long-term 

water supply reliability, reduce the potential negative impact of future water shortage conditions, and 

reduce reliance on its groundwater source to avoid potential future negative impacts as a result of 

increased regional groundwater pumping.  The City projects a surface water supply of 20,000 ac-

ft/yr to become available by 2020, upon which all City intermediate aquifer wells will close and an 

estimated five to ten deep wells will remain online to act as an emergency back-up supply and 

maximum day and peak hour demand supply.  The City’s planned surface water supply projects are 

discussed in more detail in Sections 4.5 and 4.6 of this chapter.  

4.2 Groundwater 

The City currently only uses groundwater as its potable water supply source.  This section provides a 

description of the City’s groundwater supply as well as the physical and legal constraints of this 

supply.   

4.2.1. Description 

The City produces approximately 15,000 ac-ft/yr from 20 wells located throughout its service area 

(Figure 2-2).  As detailed in Chapter 2 of this Plan, 16 wells are located in the intermediate aquifer 

(less than 700 feet), and four are in the deep aquifer at depths greater than 700 feet.  Though the 
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majority of the groundwater pumping is still from the intermediate depth wells, since Fall 2001, an 

increasing amount (approximately 25 percent) of water has been produced from the deep aquifer 

with deep wells 30 and 31 coming online.  The result of increasing the proportion of deep aquifer 

production has been improved overall system water quality.  Improving groundwater quality also has 

improved customer acceptance for drinking water purposes and gives the City a better opportunity 

to comply with NPDES permit requirements.  Water quality concerns are further discussed in 

Section 4.4 of this chapter.   

The City pumps from the Sacramento Valley groundwater basin as shown in Table 4-1.  The 

Sacramento Valley groundwater basin is not adjudicated, and there are no legal restrictions to 

groundwater pumping.   The amount of groundwater pumped in the last five years is shown in 

Table 4-2.   

Table 4-1.  (DWR Table 5)  Groundwater Pumping Rights 

Basin name Pumping right - ac-ft/yr 
Sacramento Valley Groundwater Basin a N/A 

a Basin is not adjudicated. 

 Table 4-2.  (DWR Table 6) Amount of Groundwater Pumped, ac-ft/yr 

Basin name 2000 2001 2002 2003 2004 
Sacramento Valley Groundwater Basin a 12,174 13,053 15,111 14,548 15,098 

Percent of Total Water Supply 100 100 100 100 100 
a Values from the City of Davis’ submitted DWR Public Water System Statistics (PWSS) reports.  
 
 

The amount of groundwater projected to be pumped in the next 25 years is shown in Table 4-3.  

The City is investigating alternative potable water supplies such as surface water and recycled water, 

and projects having a surface water supply source online by 2020 to meet all urban potable water 

demands.  With their groundwater supply system designed to meet peak hour demands, until the 

surface water is available in 2020, the City projects pumping magnitudes to match total demand 

projections as shown in Table 3-3 in Chapter 3.  Furthermore, once surface water does come online, 

the City plans to supplement this supply as needed to fully meet peak summer demands, with 

groundwater from the deep aquifer. 
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Table 4-3.  (DWR Table 7) Amount of Groundwater Projected to be Pumped, ac-ft/yr 

Basin name 2010 2015 2020 a 2025 a 2030 a,b 

Sacramento Valley Groundwater Basin 16,700 17,700 0 0 1,200 
Percent of Total Water Supply 100 100 0 0 6 

 a Surface water supply online 
 b Projected demands reflect 20,000 ac-ft surface water area-of origin supply available during October through May in normal years. 

 

4.2.2. Physical Constraints 

The City has few physical constraints on its groundwater supply other than the pumping capacities 

of existing wells.  However, the Plainfield Ridge creates a minor restriction to east-west groundwater 

flow just west of the City.  There are no other major restrictions to horizontal groundwater flow in 

the area (DWR “Bulletin 118”, 2004).  The following description of the City’s groundwater basin 

offers potential physical considerations to the system.   

The City’s deep aquifer zone appears to exist throughout the service area, and is more predominant 

to the north and west.  The deep aquifer zone slopes downward from the Plainfield Ridge, 3.5 miles 

west of the service area, with gradual flattening towards the east.   

The productive aquifers in the Davis area of Yolo County occur in Tehama and younger formations. 

In most areas of Yolo County, the sands and gravel of the Tehama Formation are thin, 

discontinuous layers between silt and clay deposits. In much of the eastern portion of the county, 

productive aquifers are found up to 700 feet below ground surface with few productive aquifers in 

the 700-foot to 1,000-foot depth range.  In the study area (especially to the west), good quality water 

is also found in the Tehama Formation at depths of approximately 1,200 feet to 1,500 feet. 

Aquifers in the Davis area are recharged by a number of sources. Deep percolation of rainfall and to 

a lesser extent irrigation water, are major components of groundwater recharge. Other significant 

sources include infiltration in streambeds, channels, and the Yolo Bypass. Relatively course-grained 

deposits line both Putah and Cache Creeks, allowing substantial infiltration.   

Water moves very slowly between aquifers at different depths. In some places, water moves between 

aquifers through wells that have been screened at a number of different depths to enhance 

production. This causes the well columns to act as open pipes to equalize the water pressure of 

aquifers at different depths. The deep aquifer has a much longer recharge period as compared to the 
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intermediate depth aquifer, on the order of thousands of years versus hundreds of years, 

respectively.  Both the City and UC Davis are increasingly reliant on the deep aquifer due to its 

superior quality to water produced from the intermediate depth aquifer.  Furthermore, there are 

noticeable impacts on pumping from surrounding agricultural land use, though, no quantification is 

yet available. 

4.2.3. Legal Constraints 

There are currently no legal constraints on the City’s groundwater supply.  The Sacramento Valley 

groundwater basin is not adjudicated, so no entity holds water rights to the deep aquifer.  Under 

California water law, groundwater appropriation rights are not assigned unless ordered through legal 

adjudication proceedings.  The water rights are generally based on correlative rights of the overlying 

users to put the water to reasonable beneficial use.  The UC Davis deep wells have been in place for 

several decades.  Although anticipated impacts are not expected to be sufficient cause for 

adjudication, should adjudication occur in the future, the prior usage by UC Davis could weigh into 

the adjudication order as one of many factors that would be considered and therefore limit either 

City or UC Davis withdrawals (Brown and Caldwell, 2004).  

4.3. Desalination 

The City currently has no opportunities or plans for using desalinated water as a supply source, as 

shown in Table 4-4. 

Table 4-4.  (DWR Table 18) Opportunities for Desalinated Water 

Sources of water Opportunities 
Ocean water none 
Brackish ocean water none 
Brackish groundwater none 

4.4. Water Quality 

This section describes the water quality of the existing water supply sources within the City and the 

manner in which water quality affects water management strategies.  In addition, this section 

describes the manner in which water quality affects the water supply. 
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4.4.1. Water Quality of Existing Water Supply Sources 

The quality of the existing groundwater supply sources and planned surface water supply sources 

over the next 25 years is expected to be adequate.  In recent years a number of City intermediate-

depth wells have been removed from service due to water quality problems, including high 

concentrations of total dissolved solids, nitrates, iron, manganese, and selenium. These problems 

have caused the City to drill additional wells into the deep aquifer.  Groundwater will continue to be 

chlorinated, and treated as necessary to meet drinking water standards.  Water quality deficiencies 

are expected to be a major challenge in the next 20 years as long as the City relies solely on untreated 

groundwater.  In addition, wellhead treatment poses challenges associated with brine disposal and 

other issues.   

Pumping from intermediate depth aquifers in Yolo County has caused about two feet of subsidence 

in the area of the City over the past 10 years.  In addition, some City intermediate depth wells appear 

to have been damaged by subsidence or other subterranean movement based on well screen failures. 

This information is based on actual field observations (e.g. levee elevations) and validated by studies 

done by other agencies such as the United States Geological Survey (USGS).  The Yolo County 

Subsidence Network was established in 1999 (a joint regional effort) to provide the opportunity for 

county agencies to periodically monitor and measure subsidence effects.  Subsidence could cause a 

number of adverse impacts, including reduced water quality because water removed from the clay 

inter-layers during subsidence is typically poorer quality than water in the course-grained layers. This 

lower quality water would eventually reach the pumping wells. 

One of the main reasons for constructing wells in the deep aquifer is to obtain water with higher 

overall quality versus the current quality of water from the intermediate depth aquifer.  Water from 

the deep aquifer is much lower in hardness, selenium, and total salinity; however does not meet 

wastewater discharge requirements.   

Additional water quality concerns include the concentration of some objectionable trace constituents 

in the deep aquifer, which is higher for wells in the far eastern portion of the service area.  

Parameters of greatest concern in the deep aquifer zone are hardness, arsenic, manganese, and 

temperature.  Manganese levels in some deep strata exceed secondary drinking water standards.  

Arsenic levels averaging 4.6 parts per billion (ppb) are within current drinking water standards  
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(10 ppb in effect as of January 2006), but could be problematic if the limit is substantially reduced as 

may be promulgated by the California Environmental Protection Agency (Cal EPA) (Davis, 2004).  

Though wellhead treatment processes could be installed to remove arsenic and manganese or adjust 

temperature at the wellhead, it is very expensive, and would add capital and operating costs of 

intermediate or deep wells (West Yost, 2002). 

There are no projected water supply changes due to water quality, as shown in Table 4-5.  As 

discussed, the City will be bringing several additional deep wells online to replace poor-quality and 

otherwise vulnerable intermediate wells.  Additionally, higher quality surface water will be available 

by 2020.  These supply alternatives are discussed in detail in Section 4.6.  Furthermore, the City has 

the potential for limited emergency well-head treatment. 

Table 4-5.  (DWR Table 39) Current and Projected Water Supply Changes  
Due to Water Quality 

Water supply sources 2005 2010 2015 2020 2025 2030 
Planned Surface Water 0 0 0 0 0 0 
Supplier produced groundwater a 0 0 0 0 0 0 
Recycled water b 0 0 0 0 0 0 
Water supply loss due to water quality 0 0 0 0 0 0 
Desalination water 0 0 0 0 0 0 

a No net groundwater supply change.  Wells with groundwater quality issues will be replaced.  
a Recycled water is discussed in Chapter 5 of this Plan. 

 

4.4.2. Water Quality Effects on Water Management Strategies 

Water quality affects the City’s water management strategies through efforts to comply with Federal 

and State drinking water regulations.  These regulations require rigorous water quality testing, source 

assessments, and treatment compliance. 

In order to ensure that tap water is safe to drink, the United States Environmental Protection 

Agency (EPA) and the California Department of Health Services (DHS) prescribe regulations that 

limit the amount of certain contaminants in water provided by public water systems.  The City is 

required to monitor drinking water quality on a daily, weekly, monthly, and annual basis.  Water 

quality sampling results are compared against state and federal standards.  

DHS has adopted a requirement for water agencies to perform a Drinking Water Source Assessment 

Program (DWSAP).  The drinking water source assessment is the first step in the development of a 
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complete drinking water source protection program.  The City of Davis has performed multiple 

DWSAPs in the last five years.  The assessment includes the following:   

1.  A delineation of the area around a drinking water source through which contaminants might 

move and reach that drinking water supply;  

2. An inventory of possible contaminating activities (PCA’s) that might lead to the release of 

microbiological or chemical contaminants within the delineated area; and  

3. A determination of the PCA’s to which the drinking water source is most vulnerable. 

Additional deep wells will be necessary to meet the water demands for the City and UC Davis, 

especially as intermediate wells are abandoned due to water quality problems (e.g. well 16 due to 

high nitrates) or physical failure. The deep aquifer has distinct characteristics from the intermediate 

depth aquifer zone, and the quality of water from the deep aquifer is greatly improved over that in 

the intermediate aquifer zone.  Drinking water quality also impacts wastewater quality and affects the 

City’s NPDES permit requirements regulating discharges to the environment. 

As both the City and UC Davis increase groundwater pumping from the deep aquifer to avoid the 

water quality issues associated with intermediate aquifer pumping, there is the potential result of 

interagency interference effects which could cause new water supply challenges.  Water level 

drawdown will be much greater with both agencies increasing their reliance on higher quality 

groundwater sources.  While the deep aquifer produces water quality superior to that from 

intermediate wells, there are longer term concerns about interagency impacts and possible water 

quality shortcomings and a need to further understand the sustainability of the deep aquifer as a 

primary water source for both the City and UC Davis. 

4.5. Current and Projected Normal Year Water Supplies 

Table 4-6 summarizes the current and projected water supplies available to the City.  This is based 

on a continued commitment to conservation programs and additional well development, in 

particular the deep aquifer, to improve system water quality.  Additionally, as discussed earlier in this 

chapter, existing and projected demands are expected to be met with treated surface water supplies 

once available in 2020.  Groundwater, available from the deep aquifer, will be available to 
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supplement surface water supplies during peak summer demands and when dry year cutbacks are 

made.   

Table 4-6.  (DWR Table 4) Projected Normal Year Water Supplies, ac-ft/yr 

Water supply sources 2005 2010 2015 2020 2025 2030 
Surface water a 0 0 0 18,800 20,000 20,000 
Supplier produced groundwater b 15,600 16,700 17,700 0 0 1,200 
Recycled water c 0 0 0 0 0 0 
Water supply loss due to water quality 0 0 0 0 0 0 
Transfers in or out 0 0 0 0 0 0 
Exchanges in or out 0 0 0 0 0 0 
Desalination water 0 0 0 0 0 0 

Total 15,600 16,700 17,700 18,800 20,000 21,200 
a Once surface water supply is available in 2020, projected demands are expected to be fully met by surface water.   
b However, groundwater supply will be available to supplement  surface water supplies to meet peak summer demands.   
c Recycled water is discussed in Chapter 5 of this Plan. 

 

Though the City has accessed an approximately 170 ac-ft/yr water supply from the Lewis Investing 

Corporation’s Hunt-Wesson existing deep well (Well LIC) since 2000, the well is intended for 

limited usage only, not long-term, and is near it’s the end of its useful life (Winzler and Kelly, 2005).  

LIC is currently working to develop a replacement deep well on the same Lewis property, and an 

option to transfer ownership to the City may be exercised prior to the year 2010.  As summarized in 

Table 4-6, the City has no plans to purchase water from any wholesale supply source. 

Table 4-7.  (DWR Table 20) Wholesaler Identified & Quantified Existing and  
Planned Sources of Water- ac-ft/yr 

Wholesaler sources 2010 2015 2020 2025 2030 
LIC 0 0 0 0 0 

 

4.6. Water Supply Projects  

This section provides a description of the City’s water supply projects and water supply programs 

that may or will be undertaken to meet the total projected water use and provide system reliability.  

There are projects currently in progress or planned for the near future, as described below.  Plans to 

replace inconsistent sources and opportunities for exchanges of water are also presented.   

As discussed in Section 4.1, the City is investigating and pursuing supplemental water supplies to 

mitigate local groundwater quality concerns and create the possibility for conjunctive use of both 

groundwater and surface water. This would improve long term water supply reliability, reduce the 
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potential negative impact of future water shortage conditions, and reduce reliance on the 

groundwater source to avoid potential future negative impacts as a result of increased regional 

groundwater pumping as well as subsidence and quality concerns for both drinking water and 

wastewater systems. 

Supplemental high quality water supplies are being investigated and pursued through the 1994 water 

rights application filed in 1994 with the State Water Resources Control Board by the Yolo County 

Flood Control and Water Conservation District. The application provides the opportunity for the 

cities of Woodland and Davis, and UC Davis to secure high quality supplemental water supplies 

from the Sacramento River.  The City, UC Davis, and Woodland are jointly pursuing the water 

rights application with a focus on identifying a specific project that could deliver treated, high water 

quality water that meets all water and wastewater quality regulation standards.   

4.6.1. City Well Capacity Replacement Project 

To replace the lost capacity of several recently 

removed wells (as discussed in Section 2.3.1 of this 

Plan), the Davis Well Capacity Replacement project 

consists of the installation of two or three deep 

aquifer wells (shown in Figure 4-1)  with a combined 

maximum pumping capacity of 4,500 gallons per 

minute (gpm) and a water storage tank facility.  The 

purpose of this well replacement project is to 

maintain an adequate water supply to meet current 

peak demands in the water system.  The City’s 

projected growth demands are expected to be met 

with treated surface water supply and peak demand 

deep wells by 2020 (Winzler and Kelly, 2005).   

4.6.2. City of Davis & UC Davis Joint Water Supply Source 

Though still in its development phase with additional technical studies, environmental reviews and 

additional analysis necessary, the City projects surface water supplies by 2020. The City is pursuing 

Figure 4-1.  Typical Well Installation 
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entitlements to divert water from the Sacramento River at three potential points of diversion north 

of West Sacramento.  Once water rights are secured, a newly constructed regional water treatment 

plant would supply treated surface water to meet average day demands and approximately 75 

percent of maximum day demands to the City.  Groundwater would be pumped as needed to meet 

the remaining, primarily peak summer demands.  To take advantage of existing groundwater 

pumping capacity, the remaining demands would be met with groundwater pumped from the deep 

aquifer wells.  Peak hour demands and fire flow would be met from above ground storage 

reservoirs.  Further details on this supply alternative can be found in the City of Davis and 

University of California, Davis Joint Water Supply Feasibility Study (West Yost, 2002). 

Table 4-8 provides a summary and schedule of the future water supply projects.  Also shown is a 

quantification of each project’s normal-year yield, single dry-year yield, and multiple dry-year yields.  

Surface water supply cutbacks are projected to be 10 percent in any single dry year and 20 percent in 

multiple dry years.  Groundwater is expected to decrease five and ten percent in multiple-dry-years 

three and four, respectively. 

Table 4-8.  (DWR Table 17) Future Water Supply Projects 

Multiple dry years, ac-ft/yr 
Project name 

Projected 
start date 

Projected 
completion 

date 

Normal 
water year, 

ac-ft/yr 

Single dry 
water year, 

ac-ft/yr Year 1 Year 2 Year 3 Year 4 
City of Davis & UC Davis Joint Water 
Supply Feasibility Study Alternative 5 a 2015 2020 20,000 18,000 18,000 16,000 16,000 16,000 

Davis Well Capacity Replacement Project b Present 2010 7,300 7,300 7,300 7,300 6,900 6,600 
a Based on the availability of water rights water in the Sacramento River (West Yost, 2002). 
b Source: Winzler & Kelly Consulting Engineers. Final Environmental Impact Report: Davis Well Capacity Replacement., July 2005. 

 

4.7. Water Supply Reliability and Vulnerability 

This section describes the reliability of the City’s water supply and their vulnerability to seasonal or 

climatic shortage.  The costs of demand management or supply augmentation options to reduce the 

frequency and severity of shortages are increasing for the City.  The City is looking more carefully at 

the costs of unreliability to make the best possible estimate of the net benefit of taking specific 

actions, hence the term “reliability planning.” Reliability is a measure of a water service system’s 

expected success in managing water shortages.   
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In addition to climate, other factors that can cause water supply shortages are earthquakes, chemical 

spills, and energy outages at treatment and pumping facilities. Planning must include the probability 

of catastrophic outages when using the reliability planning approach. 

Reliability planning requires information about: (1) the expected frequency and severity of shortages; 

(2) how additional water management measures are likely to affect the frequency and severity of 

shortages; and (3) how available contingency measures can reduce the impact of shortages when 

they occur.   

The City is currently facing a number of potential water supply challenges, including: 

• Water quality concerns 

• Concerns regarding the long-term reliability and sustainability of the deep aquifer 

• Inability to replace old wells on small sites 

• Difficulty of finding new well sites 

• Inability to provide well-head treatment on small sites due to special constraints 

• Inability to dispose of brine where wellhead treatment is possible 

• Regional subsidence concerns 

4.7.1. Reliability Comparison 

The City’s future supply projections assume the persistence of normal rainfall patterns, predictable 

annual groundwater recharge of the intermediate and deep aquifers, stable water quality 

characteristics based on past observations, and moderate promulgation of water quality regulations.   

Reclamation project water, discussed further in Chapter 5, is a very reliable water source, because it 

is consistently available. The likeliest interruption would be as a result of loss of power or facility 

failure at the WWTP. Potable water would not be provided to reclamation users in the event non-

potable water cannot be delivered. Four emergency generators are now available to maintain basic 

service from the well system. The City also recently constructed a new 4-million gallon water storage 

tank, completed in the fall of 2002 to provide additional emergency back-up, fire protection and 

peak demand capability to the water system.   
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In any one dry year, the City will need to carefully monitor its water supply. In the second 

consecutive dry year, the City may need to enter into a Stage 1 water shortage response, if demands 

exceed the per capita water use target level. In the third consecutive dry year, or in the event of a 

major system failure, the City may continue a Stage 1 water shortage response or move into a Stage 2 

water shortage response. See the Water Shortage Contingency Plan in Appendix C and Chapter 7 for 

more detailed information. 

A water supply reliability comparison is made in Table 4-9 for the year 2025, considering three water 

supply scenarios: normal (average) water year; single dry water year; and multiple dry water years.  

The City currently plans on diverting up to 18,000 ac-ft of surface water in “drier” years and 16,000 

ac-ft during “multiple dry” years.  The only other source of water for the City is groundwater, which 

is expected to decrease five and ten percent in multiple-dry-years three and four, respectively.  

Furthermore, though groundwater supplies in a third consecutive dry year are expected to decrease, 

it is assumed that once surface water supplies are available, groundwater production can fully 

supplement surface water supply to the extent needed to meet projected demands; this is due to 

minimal groundwater use during wet years and the fact that pumping will occur from the deep 

aquifer. 

Table 4-9.  (DWR Table 8) Water Supply Reliability, 2025, ac-ft/yr 

Multiple dry water years 
Water supply sources Normal water year Single dry water year Year 1 Year 2 Year 3 Year 4 

Surface Water a 20,000 18,000 18,000 16,000 16,000 16,000 
Supplier produced groundwater b 0 2,000 2,000 4,000 4,000 4,000 
Recycled water b 0 0 0 0 0 0 
Water supply loss due to water quality 0 0 0 0 0 0 
Desalination water 0 0 0 0 0 0 

Total 20,000 20,000 20,000 20,000 20,000 20,000 
Percent of normal year supply 100 100 100 100 100 100 

a Surface water cutbacks are projected to be 10% in any single dry year and 20% in multiple dry years.   
b With surface water supplies online and due to minimal use during wet years, groundwater production will offset surface water supply in peak periods to fully 
meet projected demands.  
c Recycled water is discussed in Chapter 5 of this Plan. 
 

The definitions of these three water supply scenarios as stated in DWR’s Guidebook to Assist Water 

Suppliers in the Preparation of the 2005 Urban Water Management Plan are provided below.     
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1. Normal year is a year in the historical sequence that most closely represents median runoff levels 

and patterns.  Normal is defined as the median runoff over the previous 30 years or more. This 

median is recalculated every ten years. 

2. Single-dry year is generally considered to be the lowest annual runoff for a watershed since the 

water year beginning in 1903.   

3. Multiple-dry year period is generally considered to be the lowest average runoff for a consecutive 

multiple year period (three years or more) for a watershed since 1903.   

The basis of the water year data to develop the water supply reliability in Table 4-9 is provided in 

Table 4-10.  

 Table 4-10.  (DWR Table 9)  Basis of Water Year Data 

Water year type Base year(s) 
Single-dry water year 1976-1977 
Multiple-dry water years 1987-1992 

4.7.2. Projected Single-Dry Year Water Supplies 

The projected single-dry year water supplies are provided in Table 4-11.  

Table 4-11.  (DWR Table 43) Projected Single-Dry Year Water Supplies, ac-ft/yr 

Water supply sources 2005 2010 2015 2020 2025 2030 

Total supply 15,600 16,700 17,700 18,800 20,000 21,200 
Percent of normal year supply 100 100 100 100 100 100 
 

4.7.3. Projected Multiple-Dry Year Water Supplies 

This section projects the impact of a multiple dry year period for each 5-year period during the 25-

year projection.  Tables 4-12 through 4-16 provide an estimate of the projected multiple-dry year 

water supplies for each 5-year period.   

 Table 4-12.  (DWR Table 46) Projected Multiple Dry Year Water Supply, ac-ft/yr, Period 
Ending in 2010 

Water supply sources 2006 2007 2008 2009 2010 
Total supply 15,900 14,500 14,700 14,900 15,000 
Percent of normal year supply 100 90 90 90 90 
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 Table 4-13.  (DWR Table 49) Projected Multiple Dry Year Water Supply, ac-ft/yr, Period 
Ending in 2015 

 2011 2012 2013 2014 2015 
Total supply 16,900 15,400 15,600 15,800 16,000 
Percent of normal year supply 100 90 90 90 90 

 

Table 4-14.  (DWR Table 52) Projected Multiple Dry Year Water Supply, ac-ft/yr, Period 
Ending in 2020  

 2016 2017 2018 2019 2020 
Total supply 17,900 16,300 16,500 16,700 16,900 
Percent of normal year supply 100 90 90 90 90 

 
 Table 4-15.  (DWR Table 55) Projected Multiple Dry Year Water Supply, ac-ft/yr, Period 

Ending in 2025 

 2021 2022 2023 2024 2025 
Total supply 19,000 17,300 17,600 17,800 18,000 
Percent of normal year supply 100 90 90 90 90 

 

Table 4-16.  Projected Multiple Dry Year Water Supply, ac-ft/yr, Period Ending in 2030 

 2026 2027 2028 2029 2030 
Total supply 20,200 18,400 18,600 18,900 19,100 
Percent of normal year supply 100 90 90 90 90 

 

4.7.4 Factors Resulting in Inconsistency of Supply 

A summary of the factors resulting in inconsistency of the surface water and groundwater supply 

sources is provided in Table 4-17. 

Table 4-17.  (DWR Table 10) Factors Resulting in Inconsistency of Supply 

Water supply sources Legal Environmental Water quality Climatic 
Projected surface water supply X X  X 
Supplier produced groundwater   X  

Currently, the City has an adequate groundwater supply to provide water supply during single-dry 

and multiple-dry water years.  Water demand management measures would not be solely depended 

upon to replace inconsistent sources.  The water shortage contingency plan would be implemented 

when there is a need to reduce demands significantly on a short-term basis.  Chapter 6 of this Plan 
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describes the City’s current demand management measures.  The water shortage contingency plan is 

presented in Appendix C and discussed in Chapter 7. 

The City does not project wholesale water, as shown in Table 4-18.  

Table 4-18.  (DWR Table 22) Factors Resulting in Inconsistency of Wholesaler’s Supply 

Name of supply Legal Environment Water Quality Climatic 
N/A  None None None None 

 

4.8. Transfer and Exchange Opportunities 

The City is not actively pursuing dry year water transfer options with urban or agricultural districts 
locally or statewide. It is estimated that the City could reduce water demands by 10 percent or about 
1,550 acre-feet on a short term basis from the 2005 baseline year demands to mitigate the three-year 
multiple dry year scenario. However if a prolonged dry period extended beyond a three-year period, 
the City could potentially experience difficulty in getting full water production from all of its wells. 
Under this scenario, the City would consider temporary emergency water transfers with farmers 
adjacent to the City service area if water was available and met drinking water standards. Farmers 
would have to fallow fields under this scenario in order to make water available for transfer. This has 
economic consequences on individual growers, the County, and the region. Any consideration of 
this nature would be evaluated through an interagency process. 

Water transfer guidelines were developed in Yolo County in the early 1990s through the Water 
Resources Association of Yolo County. The goal of this policy was to discourage out-of-county 
water transfers without due process and to ensure environmental review, including mitigation of 
potentially significant impacts. The other facet of this policy was to allow flexibility for intra-county 
transfers which could be particularly beneficial to water users in Yolo County during a severe water 
shortage condition.   

This policy will be revisited during the next five-year period as state-wide water management 
objectives unfold, and Yolo County interests update local water management plans and policies.  
The major impediment to water transfers within the county (resulting in the transfer of agricultural 
to urban water supplies) would be water quality. Most of the agricultural wells in the county are from 
the shallow and intermediate depth aquifers which would provide marginal quality for urban users 
seeking sources that meet safe drinking water and wastewater discharge requirements. 
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With regards to water transfers, the City will continue to support such a policy and work with other 
agencies to facilitate intra-county transfers while making sure due process occurs in regard to any 
out-of-county water transfers.  A summary of the City’s water supply transfer and exchange 
opportunities is provided in Table 4-19.   

Table 4-19.  (DWR Table 11) Transfer and Exchange Opportunities, ac-ft/yr 

Transfer agency 
Transfer or 
exchange 

Short term 
proposed quantities,  

ac-ft 

Long term 
proposed quantities,  

ac-ft 
N/A N/A N/A N/A 
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CHAPTER 5 

RECYCLED WATER 

The purpose of this chapter is to provide information on recycled wastewater and its potential for 

use as a water resource in the City.  The elements of the chapter are: (1) The quantity, quality and 

existing use of wastewater generated in the service area.  (2) A description of the collection, 

treatment, and disposal/reuse of that wastewater.  (3) The current plans for water recycling.  (4) The 

potential for water recycling in the service area.  (5) The plan for promoting and optimizing the use 

of recycled water. 

5.1 Agency Coordination 

The City of Davis Department of Public Works in addition to being responsible for urban water 

supply, manages the wastewater collection and treatment for the domestic and industrial wastewater 

flows generated within the City.  Table 5-1 summarizes the agency coordination involved in 

developing this reuse summary. 

 Table 5-1.  (DWR Table 32)  Agency Participation in Reuse Planning 

Agency Type Participating Agency Role 
Local Water Supplier City of Davis Department of Public Works Provided  Extensive Information 
Wastewater Provider City of Davis Department of Public Works Provided  Extensive Information 

 

5.2 Wastewater Quantity, Quality, and Existing Uses 

The following section describes the estimated wastewater generated in the City’s service area.  All 

collected flows are treated at the City-owned Water Pollution Control Plant (WPCP). An upgrade to 

the WPCP is currently being planned with potential reuse opportunities considered.  This section 

provides a description of the plant treatment process and disposal method.  

5.2.1 Wastewater Generation 

Municipal wastewater in the City is generated from a combination of residential and commercial 

sources.  The quantities of wastewater generated are proportional to the population and the water 

use in the service area.  Estimates of the wastewater flows generated within the City for the present 

and future conditions are presented in Table 5-2.  The source of the estimates is the population 
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projection in Chapter 3 applied to historical WWTP inflow.  The projected effluent that will meet 

urban reuse water quality is also listed in Table 5-2 and is based on the current status of the City of 

Davis Wastewater Treatment Plant Master Plan Upgrade (Smith, 2005). 

Table 5-2.  (DWR Table 33) Wastewater Collected and Treated, ac-ft/yr 

 2000 2005 2010 2015 2020 2025 2030 
Wastewater collected in service 
area a 6,337 6,813 7,234 7,682 8,157 8,661 9,196 
Quantity that meets recycled 
water standard 0 0 0 0 0 0 0 
a Projections based on 1.2 % population growth rate presented in Chapter 3 of this report and actual WWTP inflow as provided by 
Keith Smith, City of Davis. Data does not reflect any new or planned water conservation measures. 

 

5.2.2 Wastewater Collection 

The wastewater collection system in the City is a network of pipes, and lift stations that transport 

wastewater from its source to the treatment plant.  Due to additions from inflow and infiltration the 

collected wastewater volume is greater than the wastewater volume generated by customers shown 

in Table 5-2.  Inflow and infiltration, includes water that enters the sewer system through breaks, 

gaps, and joints during rain, flood, and high water table conditions.  In the City, the inflow and 

infiltration quantities are estimated to be significant.  These quantities are not accounted for in the 

water recycling projections of this report because they primarily occur during the winter rainy season 

when water recycling is not critical.   

5.2.3 Wastewater Treatment 

The City of Davis WPCP uses a combination of both conventional and natural treatment processes 

to effectively meet discharge standards. The WPCP is rated at an operating capacity of 7.5 million 

gallons per day (mgd), with current flows at approximately 5.8 mgd.  The operations and 

maintenance manual recommends separate treatment trains for Spring/Summer (April through 

October) and Fall/Winter (November through March) operation. Current wastewater treatment at 

the WPCP includes the following processes: 

1.  Primary Sedimentation 

2.  Oxidation Ponds 

3.  Overland Flow System 
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4.  Aerated Ponds 

5.  Lemna (Duckweed) Settling Pond 

6.  Chlorination/Dechlorination 

7.  Restoration Wetlands 

8.  Wastewater Disposal 

9.  Anaerobic Sludge Digestion and Drying Lagoons 

Most of the current facilities at the WPCP were constructed in 1972.  These facilities include a 

headworks, aerated grit chamber, two primary clarifiers, three oxidation ponds (120 acres total) with 

recirculation, gas chlorine disinfection facilities, one anaerobic digester and sludge drying lagoons.  

The design capacity of the original plant facilities was 5.0 mgd, but the headworks was sized large 

enough to allow conversion to a regional treatment plant at a later date.   

In 1980, overland flow treatment facilities were constructed to provide additional suspended solids 

removal for oxidation pond effluent.  In early 1993, the overland flow slopes were taken out of 

service for complete renovation in accordance with an EPA compliance order.  Slopes were re-

leveled, the soil was conditioned with gypsum, collection ditches were lined with cobbles, and new 

grass was planted.  The renovated overland flow facilities started operation in the spring of 1995. 

In 1988, new chlorine disinfection facilities were constructed with a capacity of 7.5 mgd, and new 

overland flow influent and effluent pumps were installed with a capacity of 6.3 mgd.  A new transfer 

structure was also constructed to allow primary effluent to be blended with oxidation pond effluent.  

In 1999, several improvements were made to achieve the performance needed to meet the discharge 

standards for an estimated capacity of 7.5 mgd, while continuing to meet the operational and 

reliability goals established for the plant. These improvements included: 

1. Modifications to the influent pumping and preliminary treatment facilities; 

2. Expansion of the primary treatment facilities; 

3. Several modifications to the natural secondary wastewater treatment system, including the 

addition of new mechanically aerated ponds and a lemna clarification pond; 

4. Changes in operational procedures for the secondary facilities in the late spring through early 

fall; 
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5. Modification to the disinfection facilities; and 

6. Expansion of the solids treatment facilities. 

5.2.4 Wastewater Disposal 

All effluent is either taken up by the consumptive use of 180 acres of restoration wetlands, or 

discharged to Willow Slough Bypass, as shown in Table 5-3.  The amount of treated effluent 

discharged to and taken from the restoration wetlands is not metered, however, effluent is recycled 

to supply the consumptive uses of the wildlife habitat area.  The wetlands were intended to be 

operated by allowing effluent from the WPCP to flow through the ponds prior to discharge. 

Excessive retention time within the wetland ponds, however, has resulted in an elevated pH in the 

wetland effluent.  As a result, this effluent must be blended with WPCP effluent at a ratio of 1:4 

before it can be discharged.  This further extends the retention time within the ponds, exacerbating 

the pH issue within the ponds.  The City is examining the feasibility of providing a temporary pH 

control facility on the wetlands effluent to allow for a complete flushing of the wetland ponds to 

help reduce the impact of this temporary condition.   

Table 5-3.  (DWR Table 34)  Disposal of (non-recycled) Wastewater, ac-ft/yr 

Method of disposal Treatment level 2005 2010 2015 2020 2025 2030 
Willow Slough Bypassa Secondary/ 

Tertiary (by 2015) 
5,167 

-- 
5,014 

-- 
-- 

5,462 
-- 

5,937 
-- 

6,441 
-- 

6,976 
a Value is the difference between total collection and recycled water use.  Does not account for inflow and infiltration magnitudes.  

 

5.3 Water Recycling Current Uses  

Currently, the City does not use recycled water to mitigate urban demand.  This section presents 

current reuse in the regional area.  The City uses a portion of its secondary treated effluent as the 

primary source of water for an approximately 180 acres of a 398-acre, City-owned acre reclamation 

wetland facility.  The City is also currently investigating the potential to expand its recycled water 

program to include irrigation on agricultural properties, application to a nearby wildlife habitat 

wetlands project, or possibly a combination of both alternatives. 

Because the influent to the wetlands is not metered, an exact calculation of consumptive use the 

wetlands cannot be determined.  An annual average consumptive use of 1.0 mgd was estimated, 

based on local evapotranspiration (ET) and rainfall data, and a probable percolation rate for the 
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ponds.  This consumptive use value is largely dependent on ET, and in the summer months, would 

be much higher than the average, while in the winter months, it is likely to be near zero. 

The actual uses of recycled water in 2005 are listed in Table 5-4 shown. 

 Table 5-4.  (DWR Table 35A) Existing Recycled Water Uses 

Type of use Treatment level 
2005 
ac-ft 

Agriculture -- 0 
Landscape -- 0 
Wildlife habitat -- 0 
Wetlands Secondary effluent 1,170a 

Industrial -- 0 
Groundwater recharge -- 0 

Total -- 1,170 
a Based on water balance from the October 1995 West Yost and Associates Facilities Plan 
for Improvement and Expansion of the City of Davis Water Pollution Control Plant, 
updated for current wastewater wetlands tract size of 180 acres. 

 

5.4 Potential and Projected Recycled Water Use Plan 

No specific treatment is required for the use of effluent in wetlands for wildlife habitat.  However, 

standard secondary wastewater treatment is recommended to minimize the potential for odors and 

vectors.  For wetlands with active use by the public, at least “disinfected secondary 2.2” recycled 

water would be required to meet California Title 22 Water Recycling Criteria for non-contact 

recreational impoundments.  Wastewater treated to “disinfected Secondary 2.2" means that water 

has been oxidized and disinfected so that the median concentration of total coliform bacteria in the 

disinfected effluent does not exceed a most probable number (MPN) of 2.2 organisms per 100 

milliliters utilizing the bacteriological results of the last seven days for which analyses have been 

completed, and the number of total coliform bacteria does not exceed an MPN of 23 per 100 

milliliters in more than one sample in any 30-day period.  It is likely that improvements to the 

existing WPCP facilities, and operational and maintenance changes, will be needed to meet these 

water quality goals.  There are, however, many potential uses for all the “Secondary 2.2” water that 

will be produced.   

Requirements for wastewater treatment prior to agricultural reuse is also governed by the Title 22 

Water Recycling Criteria.  “Disinfected secondary 23” recycled water would be suitable for almost all 

the crops grown in the area near the wastewater treatment plant.  Water used to irrigate crops grown 
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for direct human consumption would need to be treated to “disinfected tertiary 2.2” recycled water 

standards. 

The City has hired a consultant to analyze current treatment processes at the WPCP, recommend 

the best operation and maintenance practices, and analyze the economics and water quality 

requirements of potential recycled water projects.  Preliminary analyses have shown that 100 percent 

reuse is an economically justifiable and environmentally beneficial solution for long term disposal.  

Although the proposed recycled water project is still in its planning stage; recycled water could 

potentially be used to offset surface water needs for both agricultural irrigation and the wildlife 

habitat wetlands project. 

Preliminary investigations have evaluated the potential for expansion of the City’s recycled water 

program to properties surrounding the WPCP.  The Conaway Ranch (Reclamation District 2035) 

located to the north of the WPCP is a 17,000 acre privately-owned farm.  When the Davis 

restoration wetland was constructed, the City also planned to eventually pursue reclamation on 

Conaway Ranch, and facilities were included in the design to allow for the delivery of treated 

effluent to the property.  In addition to re-examining the potential for reclamation on Conaway 

Ranch, the preliminary investigations also identified the 1,800 acre Swanston Ranch Easement 

Wetlands Project as a potential year-round recycled water reuse option.   

Based on these investigations, both alternatives appear economically feasible.  The technical 

feasibility of the alternatives are currently being evaluated, and following negotiations with the 

landowners, regulators, and all other interested parties, the City will make a decision concerning the 

future uses of recycled water in the area.  

5.4.1 Potential Recycled Water Quantity and Use 

The City is in the process of developing a program to reuse 100 percent of its effluent from the 

WPCP.  Currently, dry weather treatment plant flows are approximately 5.8 mgd, and are expected 

to increase to the plant’s 7.5 mgd capacity over the next 15 years.  Until a final decision concerning 

the future of reclamation has been made, however, quantification of the types of recycled water use 

cannot be made (Smith, 2005).  
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A major factor to determine which potential recycled water project becomes a projected construction 

project is the financial feasibility of connecting the user to the system.  A recycled water distribution 

system will require pipelines, storage tanks, and pumps.  This infrastructure is complex and costly to 

construct.  In addition, the recycled water user must make their own investment in constructing and 

operating the on-site irrigation pipelines and sprinkler systems together with the necessary warning 

signs, backflow prevention, and associated health and safety requirements.   

The volume of potential recycled water use is shown in Table 5-5.  This table estimates the use of 

recycled water for various uses at five-year intervals.  

 Table 5-5.  (DWR Table 35B) Recycled Water Uses – Potential ac-ft/yr 

Type of use Treatment level 2010 2015 2020 2025 2030 
Agriculture Secondary 

Tertiary 
1,050 

-- 
-- 

1,050 
-- 

1,050 
-- 

1,050 
-- 

1,050 
Landscapea Tertiary 0 300 300 300 300 
Wildlife Habitat  0 0 0 0 0 
Wetlands Secondary  1,070 1,070 1,070 1,070 1,070
Industrial  0 0 0 0 0 
Groundwater recharge  0 0 0 0 0 

Total  2,120 2,420 2,420 2,420 2,420 
  a Not considered economically viable, but potential use at Wild Horse golf course 

 

5.4.2 Projected Recycled Water Use Plan 

The City’s 2000 Urban Water Management Plan made future projections for recycled water use.  A 

comparison of this projection with the actual use in 2005 is shown in Table 5-6. 

Table 5-6.  (DWR Table 37) Recycled Water Uses – 2005 Projection versus Actual, ac-ft/yr 

Method of disposal 
2000 projection 

for 2005 2005 actual use 
Agriculture 0 0 
Landscape 0 0 
Wildlife habitat 0 0 
Wetlands 1,486 1,170a 

Industrial 0 0 
Groundwater recharge 0 0 

Total 1,486 1,170 
a Based on water balance from the October 1995 West Yost and Associates Facilities 
Plan for Improvement and Expansion of the City of Davis Water Pollution Control 
Plant, updated for current wastewater wetlands tract size of 180 acres. 
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Currently, the City is using an estimated 1,170 ac-ft/yr of recycled water in its 180-acre restoration 

wetlands.  By 2015, the City is expected to deliver 1,050 ac-ft to agricultural reclamation, and 

depending on future negotiations with landowners this value could be higher.  The current and 

future use projections match the 1.2 percent growth projections presented in Chapter 3 of this 

UWMP.  The projected future use of recycled water in the City’s service area for the next 25 years is 

shown below in Table 5-7. 

 Table 5-7.  (DWR Table 36) Projected Future Use of Recycled Water in Service Area, ac-ft/yr 

Type of use 2010 2015 2020 2025 2030 
Agriculture 1,050 1,050 1,050 1,050 1,050 
Landscape 0 0 0 0 0 
Wildlife habitat 0 0 0 0 0 
Wetlands 1,170 1,170 1,170 1,170 1,170 
Industrial 0 0 0 0 0 
Groundwater recharge 0 0 0 0 0 

Total 2,220 2,220 2,220 2,220 2,220 
 

5.5 Optimizing the Use of Reclaimed Water 

This section discusses how the City promotes the use of recycled water and their optimization plan 

for recycled water use. 

5.5.1 Promotion of Recycled Water Use 

The City will provide recycled water free of charge to the preferred reclamation project alternatives: 

Conaway Ranch, Swanston Ranch, or other agricultural users as discussed previously in Section 5.4.  

In return, the City will require a long term use agreement to assure that all recycled water produced 

in the future will be used by the chosen project.  For the agricultural reuse alternatives being 

considered, treated surface water is the City’s assumed primary water supply source, so that if 

recycled water was made available, some of this surface water supply will be available for other 

purposes.  Methods to encourage recycled water use are listed in Table 5-8. 
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Table 5-8.  (DWR Table 38)  Methods to Encourage Recycled Water Uses 

ac-ft/yr of use projected to result from this action Actions 2010 2015 2020 2025 2030 
Financial incentives a TBD TBD TBD TBD TBD 
Education 0 0 0 0 0 
Other 0 0 0 0 0 

Total TBD TBD TBD TBD TBD 
a  TBD, to be determined.  This matter is currently under investigation by the City. 
 

5.5.2. Optimization Plan for Recycled Water 

To optimize the use of recycled water, cost/benefit analyses must be conducted for each project 

alternative.  These alternatives will then be ranked from highest to lowest net benefit so that the 

most balanced option can be implemented.  Once the preferred alternative has been chosen, the City 

will work closely with the landowner(s) to assure recycled water use is optimized so that all delivered 

water can be used. 

Both economic and financial analyses will be conducted for each potential recycled water use 

alternative.  Data are common to both analyses; however, they are used for different purposes.  An 

economic analysis considers all monetary costs and benefits to society, regardless of who pays the 

costs or receives the benefits.  A financial analysis demonstrates financial feasibility of a project by 

evaluating who could pay or share the costs, and who receives or shares the benefits.  Economic and 

financial feasibility do not always exist together for the same project -- for instance, a project may be 

economically feasible from the broad regional or statewide perspective, yet financially infeasible 

from the local perspective. 

Environmental impacts also have economic costs and benefits.  The impacts should be identified 

and included in an environmental mitigation plan.  Even though monetary estimates of 

environmental benefits and costs are difficult to make, these should be included, especially in cases 

where environmental enhancement and/or recreational opportunities play a major role in the 

justification of the project. 

The acceptance of recycled water and the decision by customers to use recycled water instead of 

potable water depends on its cost, quality, reliability, and benefits.  The issue of cost is a significant 

hurdle.  Currently the capital cost to produce and deliver tertiary treated recycled wastewater is 

higher than the cost to treat and deliver potable water.  This is because it is costly to treat wastewater 
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to strict tertiary standards.  In addition there is a large capital cost to build a recycled water 

distribution piping system.  The customer’s expectation is to pay significantly less money for 

recycled water than for potable water as an incentive to build and maintain non-potable water piping 

as well as providing an incentive for taking on the risk perceived with using recycled water.   

In addition to cost, the quality and reliability of recycled water is also critical to the adoption of 

recycled water.  The recycled water should be odorless and colorless.  It can not lead to algae growth 

that will clog irrigation nozzles and fittings.  The water must not be corrosive or have a pH 

imbalance that would be a stressor to vegetation.  It must not have a mineral content that will stain 

equipment or surfaces.  The reliability of the recycled water supply is important to promote its 

dependability as a product.  The construction of recycled water storage facilities are critical to 

ensuring there is an adequate supply under high demand conditions.  These same facilities are 

necessary to maintain a consistent service water pressure.  Elevated water tanks and reservoirs would 

be necessary for the promotion of recycled water as an alternative to potable water.   
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CHAPTER 6 

WATER CONSERVATION BEST MANAGEMENT PRACTICES 

Water conservation is an available method to reduce water demands, thereby reducing water supply 
needs for the City.  The unpredictable water supply and ever increasing demand on California’s 
complex water resources have resulted in a coordinated effort by the DWR, water utilities, 
environmental organizations, and other interested groups to develop a list of urban Best 
Management Practices (BMPs) for conserving water.  This consensus-building effort resulted in a 
Memorandum of Understanding Regarding Urban Water Conservation in California (MOU), which 
formalizes an agreement to implement these BMPs and makes a cooperative effort to reduce the 
consumption of California’s water resources.  The MOU is administered by the California Urban 
Water Conservation Council (CUWCC).  The MOU requires that a water utility implement only the 
BMPs that are economically feasible.  If a BMP is not economically feasible, the utility may request 
an economic exemption for that BMP.   

The City, a signatory to the California Urban Water Conservation Council’s Memorandum of 
Understanding since August 1994, has submitted their demand management implementation 
progress to the BMP Reporting Database.  BMP Activity Reports and Coverage reports for 
reporting years 2003-2004 are included in Appendix D.  As shown in Table 6-1, the City implements 
all BMPs except for BMPs 2 and 14.  Exemption details, including a cost-benefit analysis, for those 
BMPs that the City does not implement, are included in Appendix E.  Program summaries of the 
City’s planned conservation activity are included in Appendix F. 

Table 6-1.  City of Davis Water Conservation Best Management Practices Status 

BMP No. BMP Name Implemented 
1 Water survey programs for single-family residential and multi-family residential connections.  
2  Residential plumbing retrofit.  
3 System water audits, leak detection and repair.  
4 Metering with commodity rates for all new connections and retrofit of existing connections.  
5 Large landscape conservation programs and incentives.  
6 High-efficiency washing machine rebate programs.  
7 Public information programs.  
8 School education programs.  
9 Conservation programs for commercial, industrial, and institutional accounts.  
10 Wholesale agency assistance programs.  
11 Conservation pricing.  
12 Conservation coordinator.  
13 Water waste prohibition.  
14 Residential ULFT replacement programs.  
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CHAPTER 7 

WATER SUPPLY 

This chapter provides a comparison of projected water supplies to demands and identifies any water 

shortage expectations.  The City’s water shortage contingency actions are also presented.  

7.1 Current and Projected Water Supplies versus Demand 

This section provides a comparison of normal, single dry, and multiple dry water year supply and 

demand for the City.  Water demands are addressed in Chapter 3, water supply is addressed in 

Chapter 4, and recycled water supply is addressed in Chapter 5 of this Plan. 

7.1.2 Current and Projected Normal Year Water Supplies versus Demand 

The normal water year current and projected water supplies are compared to the current and 

projected demand for the City in Table 7-1.   

Table 7-1. (DWR Table 42) Normal Year Water Supply and Demand Comparison, ac-ft/yr 

 2005 2010 2015 2020 2025 2030 
Supply totals 15,600 16,700 17,700 18,800 20,000 21,200 
Demand totals 15,600 16,700 17,700 18,800 20,000 21,200 
Difference (supply minus demand) 0 0 0 0 0 0 
Difference as a percent of supply 0 0 0 0 0 0 
Difference as a percent of demand 0 0 0 0 0 0 

 

7.1.3 Current and Projected Single-Dry Year Water Supplies Versus Demand 

The current and projected water supplies are compared to the demands for a single dry year for the 

City in Table 7-2.   

Table 7-2. (DWR Table 45) Single-Dry Year Water Supply and Demand Comparison, ac-ft/yr 

 2005 2010 2015 2020 2025 2030 
Supply totals 15,600 16,700 17,700 18,800 20,000 21,200 
Demand totals 15,600 16,700 17,700 18,800 20,000 21,200 
Difference (supply minus demand) 0 0 0 0 0 0 
Difference as a percent of supply 0 0 0 0 0 0 
Difference as a percent of demand 0 0 0 0 0 0 
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7.1.4 Projected Multiple-Dry Year Water Supplies Versus Demand 

The projected water supplies are compared to the demands for multiple dry years for the City in 

Tables 7-3 through 7-6.   

Table 7-3. (DWR Table 48) Multiple-Dry Year Water Supply and Demand Comparison,  
ac-ft/yr, Period ending in 2010 

 2006 2007 2008 2009 2010 
Supply totals 15,900 14,500 14,700 14,900 15,000 
Demand totals 15,900 14,500 14,700 14,900 15,000 
Difference (supply minus demand) 0 0 0 0 0 
Difference as a percent of supply 0 0 0 0 0 
Difference as a percent of demand 0 0 0 0 0 

 
Table 7-4. (DWR Table 51) Multiple-Dry Year Water Supply and Demand Comparison,  

ac-ft/yr, Period ending in 2015 

 2011 2012 2013 2014 2015 
Supply totals 16,900 15,400 15,600 15,800 16,000 
Demand totals 16,900 15,400 15,600 15,800 16,000 
Difference (supply minus demand) 0 0 0 0 0 
Difference as a percent of supply 0 0 0 0 0 
Difference as a percent of demand 0 0 0 0 0 

 

Table 7-5. (DWR Table 54) Multiple-Dry Year Water Supply and Demand Comparison,  
ac-ft/yr, Period ending in 2020 

 2016 2017 2018 2019 2020 
Supply totals 17,900 16,300 16,500 16,700 16,900 
Demand totals 17,900 16,300 16,500 16,700 16,900 
Difference (supply minus demand) 0 0 0 0 0 
Difference as a percent of supply 0 0 0 0 0 
Difference as a percent of demand 0 0 0 0 0 

 

Table 7-6. (DWR Table 57) Multiple-Dry Year Water Supply and Demand Comparison,  
ac-ft/yr, Period ending in 2025 

 2021 2022 2023 2024 2025 
Supply totals 19,000 17,300 17,600 17,800 18,000 
Demand totals 19,000 17,300 17,600 17,800 18,000 
Difference (supply minus demand) 0 0 0 0 0 
Difference as a percent of supply 0 0 0 0 0 
Difference as a percent of demand 0 0 0 0 0 
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Table 7-7.  Multiple-Dry Year Water Supply and Demand Comparison,  
ac-ft/yr, Period ending in 2030 

 2026 2027 2028 2029 2030 
Supply totals 20,200 18,400 18,600 18,900 19,100 
Demand totals 20,200 18,400 18,600 18,900 19,100 
Difference (supply minus demand) 0 0 0 0 0 
Difference as a percent of supply 0 0 0 0 0 
Difference as a percent of demand 0 0 0 0 0 

 

7.2 Water Shortage Expectations  

Despite projected groundwater reductions of five and ten percent in multiple dry years three and 

four, with anticipated dry year demand cutbacks of ten percent, the City does not experience any 

water shortages with exclusive groundwater supplies.  Furthermore, once surface water supplies are 

available, water shortages are likewise not projected with deep aquifer groundwater supplies meeting 

demands during those dry years when surface water is reduced.  In these years, with no use during 

previous wet years, no groundwater supply reductions are expected. 

However, based on experiences during the 1987-1992 drought, the community recognizes that it is 

better to enter into a water shortage alert early, at a minimal level, to establish necessary water use 

reduction programs and policies, to gain public support and participation, and to reduce the 

likelihood of more severe shortage levels later.  As the community continues to become more water 

efficient, it may become more difficult for customers to reduce their water use during water 

shortages (this is called “demand hardening”).  Based on observations to date, it does not appear 

that City customers are yet approaching demand hardening.  There are still reasonable water 

efficiency improvements available in landscaping irrigation practices community-wide when 

comparing irrigation demands and local climatic conditions.  There are additional opportunities for 

residential and commercial plumbing fixture and appliance replacements with new low water using 

products.  And there may be water savings observed from recent retrofitting and metering efforts 

(construction water and El Macero).  However, improved water use efficiency does mean that water 

supply reserves must be larger and that water shortage responses must be made early to prevent 

severe economic and environmental impacts. 

The City assesses its water supply conditions annually, considering both hydrologic and water system 

conditions.  Based on the water shortage stages and triggers, a water shortage condition may be 
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declared.  The driest recent three-year historic sequence for the City’s water supplies was from 1990 

to 1992.  Because shortages can have serious economic and environmental impacts, the City will 

make every effort to achieve the long term 20 percent reduction target, thereby reducing the 

likelihood of triggering more severe shortages and demand reductions.  As a forecasting tool, the 

City also watches the status of surface water deliveries from Clear Lake and Indian Valley Reservoirs 

to farmers, and considers delivery cutbacks to be a precursor for drought and/or potential water 

shortage conditions and increased groundwater reliance by agricultural customers in the vicinity. 

7.3 Water Shortage Contingency 

In 1992, in accordance with the requirements of Assembly Bill 11, the City developed a 

comprehensive water shortage contingency plan.  The complete plan is included in Appendix C. 

Accordingly, this plan would be incorporated into any actual City emergency response activity 

affecting the water supply.  The City’s plan is consistent with provisions in the state regulations 

pertaining to water planning.  The plan contains procedures for the distribution and allocation of 

potable water in a water shortage condition or disaster.  These procedures are consistent with 

guidelines prepared by the California State Office of Emergency Services.   

The Water Shortage Contingency Plan is structured to be activated through authorization by the 

City Council. Prior to any Council action, the Natural Resources Commission would review the 

recommendation and provide feedback to the Council on the proposed action.  Under a water 

shortage condition, the actual water supply and demand information and conditions would be 

assessed to determine whether activating the plan is warranted.  If so, City staff would recommend 

activation of the appropriate stage alert, and request Council authorization to initiate the measures 

necessary to achieve the appropriate demand reduction target.  The public would be encouraged to 

understand and be involved in the decision-making process, and provide feedback to the Council on 

such an action.  The response plan is flexible, and can be implemented to best match actual 

conditions of a particular water shortage event. 

During the short intense drought event of 1976-77, City groundwater levels dropped severely.  This 

was due in part to increased agricultural pumping to compensate for reduced raw surface water 

deliveries.  During the1986-92 drought, the community was better prepared to handle drought 

impacts, due to: (1) the adoption by the City Council of a “No-Waste” Ordinance in the early 1990’s; 
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(2) initiation of a meter retrofit program in 1990 heightening customer awareness; and (3) 

implementation of conservation programs, including toilet rebates for replacements, water audits on 

request, distribution of toilet leak detection dye tablets for all residential customers, regular 

newsletter communications to the community and an educational water conservation program with 

the local schools.  An approximate 10 percent reduction in per capita water demand was achieved.   

7.3.1 Stages of Action 

The City has developed a four-stage water shortage contingency plan, as shown in Table 7-8, to 

invoke during declared water shortages.  The rationing plan includes voluntary and mandatory 

rationing, depending on the causes, severity, and anticipated duration of the water supply shortage. 

Table 7-8.   (DWR Table 23) Water Supply Shortage Stages and Conditions 

Stage 
Groundwater Level 

Trigger (feet) 
Water Supply Shortage 

Conditions (%) Demand Reduction Goal 
Per Capita Target 

(GPCDa) 
1 -100 10 10%  Voluntary 207 
2 -120 20 20%  Voluntary 185 
3 -130 30 30%  Drought Rates / Mandatory 161 
4 -140 50 50% or > Drought Rates / Mandatory 115 

a GPCD, gallons per capita per day 

 
The initial Stage 1 demand reduction of 10 percent coincides with one or more months of static 

water levels below 110 feet.  The approach of the City’s water shortage reduction plan is to gradually 

reduce groundwater pumping as groundwater levels decline, and hydrologic conditions worsen.  In 

the more severe stages, the implementation of a temporary drought water rate schedule is planned 

which would help all user classes achieve necessary demand reductions to meet given shortage level 

goals.  A 50 percent reduction in demands versus historic average is triggered with one or more 

months at or below 140 feet below the ground surface, considered to be the worst case scenario.  

The City has not triggered its water shortage contingency plan since it was developed.  Recent per 

capita use has fluctuated in the 200-207 gpd range. 

Under a water shortage conditions, the City would continue to implement BMPs as part of its 

overall long term demand management program.  The City would likely increase media attention to 

the water supply situation during a shortage.  And would step up public water education programs, 

encourage property owners to request a landscape and interior water use survey, and continue to 
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advertise the importance to customers of installing water efficient appliances and fixtures (e.g. 

toilets, clothes washers). 

Priority by Use.  Priorities for use of available potable water during shortages were based on the 

difference between basis needs (e.g. drinking, toilet flushing) and discretionary uses (e.g. landscape 

irrigation), and legal requirements set forth in the California Water Code, Sections 350-358.  Water 

allocations are established for all customers according to the following ranking method: 

• Minimum health and safety allocations for interior residential needs (includes single family, 

multifamily, hospitals and convalescent facilities, retirement and mobile home communities, and 

student housing, and fire fighting and public safety) 

• Commercial, industrial, institutional/governmental operations (where water is used for 

manufacturing and for minimum health and safety allocations for employees and visitors), to 

maintain jobs and economic base of the community (not for landscape uses) 

• Existing landscaping 

• New customers, proposed projects without permits when shortage declared. 

It is not expected that any potable water supply reductions would result in recycled water shortages.  

However, this may change in the future if there are more water commitments for water reclamation 

uses. 

Triggering Mechanisms.  As the water purveyor, the City must provide the minimum health and 

safety water needs of the community at all times.  The water shortage response is designed to 

provide a minimum of 50 percent of normal supply during a severe or extended water shortage.  

The water shortage contingency plan triggering levels shown below were established to ensure that 

this goal is met. 

Although an actual shortage may occur at any time during the year, a shortage condition can usually 

be forecasted by the water division on or about May 1 each year.  The City monitors water 

production and groundwater level data on a monthly basis.  This information is useful for tracking 

the potential impacts on the City’s water supply during a dry period.  It is possible that peak demand 
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groundwater levels could drop more severely (June-August) in a given year, making it difficult to 

forecast the activation of a water shortage response stage in advance of such a condition. 

Water shortage contingency plan stages may be triggered by a supply shortage or by contamination 

in one or more wells, or a combination of both.  Because shortages can overlap stages, triggers 

automatically implement the more restrictive stage reduction if voluntary efforts are not successful 

in meeting demand reduction goals.  

Specific criteria for triggering the City's rationing stages are shown in Table 7-9. 

Table 7-9.  Water Shortage Contingency Stages and Triggering Mechanisms 

% Supply Reduction 
Water Supply 

Condition 
Stage 1 

Up to 10% 
Stage 2 

20% 
Stage 3 

30% 
Stage 4 

50% or > 
Current 
Supply 

Total supply is 85-90% of 
“normal” &  
Below “normal year is 
declared 
OR 

Total supply is 75-85% of 
“normal” OR 
3rd consecutive dry year 
is declared  
OR 

Total supply is 65-75% of 
“normal” OR 
4th consecutive dry year 
is declared 
OR 

Total supply is less than 
85% of “normal” OR  
5th consecutive dry year 
is declared 
OR 

Future 
Supply 

Projected supply 
insufficient to provide 
90% of “normal” 
deliveries for the next two 
years 
OR 

Projected supply 
insufficient to provide 
80% of “normal” 
deliveries for the next two 
years 
OR 

Projected supply 
insufficient to provide 
70% of “normal” 
deliveries for the next two 
years 
OR 

Projected supply 
insufficient to provide 
50% of “normal” 
deliveries for the next two 
years 
OR 

Groundwater No excess groundwater 
pumping undertaken 
OR 

No excess groundwater 
pumping undertaken 
OR 

Excess deep well 
groundwater pumping 
undertaken  
OR 

No excess supply OR 
Well limitations to reduce 
supply availability  
OR 

Water Quality 1 to 2 wells exceed 
primary drinking water 
standards 

2 to 3 wells exceed 
primary drinking water 
standard 

3 to 4 wells exceed 
primary drinking water 
standard 

5 or more wells exceed 
primary drinking water 
standard  
OR 

Disaster Loss N/A N/A N/A Disaster Loss 
 

7.3.2 Three-Year Minimum Water Supply 

The three-year minimum water supply is presented in Chapter 4.  Table 7-10 summarizes the 

estimate of the minimum water supply available during each of the next three water years based 

upon the driest three-year historic sequence (1990 – 1992) for the City.    
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Table 7-10.  (DWR Table 24) Thee-Year Estimated Minimum Water Supply ac-ft/yr 

Source Normal a Year 1 b Year 2 b Year 3 b 

Groundwater wells  15,900 15,900 14,500 14,700 
Surface Water c 0 0 0 0 
Recycled water  0 0 0 0 

Total 15,900 15,900 14,500 14,700 
a This is the projected supply for a normal 2006 year.   
b This represents the 2006 through 2008 year sequence (based on Table 4-12 in Chapter 4). Groundwater is expected to decrease 0%, 10% and 15% in 
single and multiple-dry-years two and three, respectively. 
c Surface water supplies are projected to come online by 2020. 

7.3.3 Catastrophic Supply Interruption Planning – Emergency Response Plan 

The City has prepared a security vulnerability assessment and maintains an Emergency Response 

Plan to address responding to catastrophic supply interruptions as well as other emergencies.  Due 

to security reasons, only the Emergency Response Plan Table of Contents is included in this 

document in Appendix G. 

During declared shortages, or when a shortage declaration appears imminent, the Public Works 

Director, would be in charge of managing related activities.  The Director would coordinate efforts 

with the City Manager and other Departments including water, fire, planning, police, parks and 

recreation, and the City Manager’s Office.  During a declared water shortage, the City would not 

accept applications for new building permits.  If the shortage condition warrants, permit issuance 

policy may need to be evaluated and modified until the shortage declaration is rescinded. 

The City has four emergency generators available keep several wells online during a water shortage 

event.  In addition the City has a new 4-million gallon water storage tank, brought online in Fall 

2002, that provides needed emergency backup and fire fighting capacity.  These improvements are 

particularly useful should a shortage be caused by a power outage or other natural disaster.  All 

existing water supply storage, treatment, and distribution, and wastewater treatment facilities are 

inspected per a maintenance schedule.   

The following Table 7-11 summarizes the actions the City will take during a water supply 

catastrophe. 
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Table 7-11.  (DWR Table 23) Preparation Actions for a Catastrophe 

Possible catastrophe Potential actions 
• Earthquake 
• Fire/explosion 
• Medical 
• Flood 
• Tornado/severe weather 
• Bomb threat 
• Hard freeze 
• Loss of normal water supply 
• Hazardous material release 
• Contamination of District water supplies 
• Terrorist attack 

• Stretch existing water storage  
• Obtain additional water supplies  
• Develop alternative water supplies  
• Determine where the funding will come from  
• Contact and coordinate with other agencies  
• Create an Emergency Response Team/Coordinator  
• Create a catastrophe preparedness plan  
• Put employees/contractors on-call  
• Develop methods to communicate with the public  
• Develop methods to prepare for water quality interruptions  

 

7.3.4 Prohibitions, Consumption Reduction Methods, and Penalties 

Mandatory prohibition consumption reduction methods and penalties in the City’s water shortage 

contingency plan are presented in Appendix C and discussed in this section.  The City’s "No Waste" 

Ordinance (see Appendix C) includes prohibitions on various wasteful water uses such as offsite 

irrigation runoff, washing sidewalks and driveways with potable water, and allowing plumbing leaks 

to go uncorrected more than 24 hours after customer notification.  

In Stage 1 and 2 shortages, customers may adjust either interior or outdoor water use (or both), in 

order to meet the voluntary water reduction goal.  However, under Stage 3 and Stage 4 mandatory 

rationing programs, the City would enhance fixture and appliance replacement programs to 

encourage the installation of highly water efficient models.  This would reduce potential impacts on 

lifestyle as a result of demand reductions.  Those customers who already have several water efficient 

fixtures would likely not be impacted by an established health and safety allotments or usage targets. 

More reliance on outdoor water savings would be required to meet water shortage contingency plan 

demand reduction targets. 

Stage 4 mandatory rationing, which is likely to be declared only as the result of a prolonged water 

shortage or as a result of a disaster, would require that customers make changes in their interior 

water use habits (for instance, not flushing toilets unless “necessary” or taking less frequent 

showers). All irrigation usage would be eliminated, or greatly limited in a severe water shortage 

condition.   
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Table 7-12 provides a summary of the mandatory prohibitions and the stage when the prohibitions 

become mandatory.  

Table 7-12.  (DWR Table 26) Mandatory Prohibitions 

Prohibitions 
Stage when prohibition 

becomes mandatory 
Street/sidewalk cleaning 2 
Washing cars (residential) 3 
Watering lawns/landscapes 3 
Uncorrected plumbing leaks 1 
Gutter flooding 1 
No refilling or filling of pools 3 
Car wash facilities (must use recycled water) 2 
No new connections 4 

 
The City will follow a community-wide per capita demand reduction method for residential 

customers.  Commercial, industrial, and City facility user classes would follow a user class reduction 

goal.  And landscape-only accounts would meet reductions based use per acre and local 

evapotranspiration data.  In general, the majority of savings would come from the single family 

residential (SFR) and multi-family residential (MFR) sectors which represent about 80 percent of the 

metered demands in the water system.   

As it relates to meeting a user class goal, the very low water users in each sector would be relatively 

unaffected by prescribed demand reductions.  High water users would be asked to curtail their 

discretionary uses in particular as water shortage conditions worsen.  Special temporary rates would 

be introduced for stages 3 and 4 to encourage demand reduction and to meet conservation targets.  

No specific account allocations or allotments are proposed unless the public and/or City Council 

choose to adopt such an approach in the future. 

The City classifies each customer in the utility billing software to ensure equitable billing for water 

service.  A multi-year water use history is maintained in the billing software database.  The City 

provides internet bill access capability to customers so they can easily access the past several years of 

their water use.  This would be particularly useful during a water shortage condition for both the 

City and its customers.  In summary, the goal would be to meet the community demand reduction 
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goal by having each user class meet their proportional share.  The consumptive reduction methods 

are summarized in Table 7-13. 

Table 7-13.  (DWR Table 27) Consumption Reduction Methods 

Examples of consumption  
 reduction methods 

Stage when method takes 
effect Projected  reduction, % 

Demand reduction program All Stages 10-50 

Reduce pressure in water lines 4 50 

Restrict building permits Will be considered  

Use prohibitions 3 and 4 30-50 

Water shortage pricing 3 and 4 30-50 

Per capita allotment by customer type 3 and 4 30-50 

Plumbing fixture replacement 1 and 2 10-20 

Voluntary rationing 1 and 2 10-20 

Mandatory rationing 3 and 4 30-50 

Incentives to reduce water consumption Will be considered  

Education Program All Stages 10 

Percentage reduction by customer type 3 and 4 30-50 

 
Any customer violating the regulations and restrictions on water use set forth in the “No Waste" 

Ordinance shall receive a written warning for the first and second violations.  Upon a third violation, 

the customer shall receive a written warning and the City may cause a flow-restrictor to be installed 

in the service.  If a flow-restrictor is placed, the violator shall pay the cost of the installation and 

removal.  Additional violations may cause the City to temporarily terminate water service until water 

waste violations are remedied.  The City would prefer to avoid such actions and would work with 

customers diligently to this end before taken any severe corrective action.  During a severe water 

shortage, enforcement would be critical to preserve valuable limited water supplies.  If water service 

is terminated, it shall be restored only upon payment of the turn-on charge fixed by the City 

Council.  The penalties and changes are summarized in Table 7-14. 
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Table 7-14.   DWR Table 28) Penalties and Charges 

Examples of penalties and charges 
Stage when penalty 

takes effect 
Penalties for not reducing consumption 2 
Termination of service and reconnect fee 4 

 

7.3.5 Analysis of Revenue Impacts of Reduced Sales During Shortages  

All revenues the City collects that are not expended in the same year on system operations and 

maintenance or capital improvements are used to fund deferred maintenance and to complete 

necessary capital improvements, such as main and well replacements.  The City understands the 

projected ranges of water sales by shortage stage and what the impact would be on projected 

revenues and expenditures by each shortage stage.  Special rates would have to be adopted to avoid 

severe financial hardship during a water shortage condition. 

In Stage 1 and 2 conditions, the City would attempt to avoid rate adjustments.  However if the water 

shortage conditions persisted and/or became more severe thereby further reducing demands, rate 

changes would be imperative.  

Table 7-15 summarizes the proposed measures to overcome revenue impacts. 

Table 7-15.  (DWR Table 29) Proposed Measures to Overcome Revenue Impacts 

Name of measures Summary of effects 
Rate adjustment The magnitude of water rate increases during a severe water shortage condition would be as 

follows: 25 percent rate increase at Stage 3; 40 percent rate increase at Stage 4. If severe 
water shortage conditions persisted, further rate increases would be needed to remain solvent 
as a water utility. To cover increased expenses and decreased sales, rate increases would 
need to be “severe", however would be relatively short term in nature. 

 
Table 7-16 summarizes the proposed measures to overcome expenditure impacts. 

Table 7-16.  (DWR Table 30) Proposed Measures to Overcome Expenditure Impacts 

Name of measures Summary of effects 
Development of reserves The City has a reserve policy (contingency fund) in place to help offset expenditure impacts during 

times of emergency. 
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7.3.6 Reduction Measuring Mechanisms 

Under normal water supply conditions, potable water production figures are recorded daily.  Daily 

totals are reported monthly by the water division.  The City runs its water system on a computerized 

SCADA system, which allows instantaneous viewing of water system conditions.   

During a Stage 1 or 2 water shortage, weekly production figures would be evaluated during the peak 

period to determine if demand reduction targets were being met.  The water division would compare 

the weekly production to the target weekly production to verify that the reduction goal is being met.  

The Public Works Director would review the weekly production reports and determine if further 

action is required to demand reduction goals.  Monthly production reports would be sent to the City 

Council.  If reduction goals are not met, the Director would notify the City Council so that 

corrective action could be considered and/or taken. 

During a Stage 3 or 4 water shortage, the procedure listed above will be followed, with the addition 

of a daily production report to the water division manager.  During emergency shortages, production 

figures would be reviewed during peak demand periods and reported to the water division manager. 

Daily production reports would also be maintained for review if necessary for the Director and/or 

City Council. 

Table 7-17 summarizes the City’s water use monitoring mechanisms. 

Table 7-17.  (DWR Table 31) Water Use Monitoring Mechanisms 

Mechanism for determining actual reduction Type and quality of data expected 
Water production meters Use will be monitored from the water production meters on a daily or weekly 

basis, dependant upon the severity of the water shortage.  Production meters 
are accurate within +/- 5 percent. 

Customer records All customers are metered, therefore customer accounts can be grouped by 
type or by specific customers to monitor usage.  Data will be evaluated 
monthly depending on situation. Data is based on customer meters which are 
accurate within +/- 1 percent. 
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