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Table 1-1. (DWR Table 1) Coordination with Appropriate Agencies

Yolo County Flood Control and Water Conservation District

State Senators and State Assembly Members, and U.S.

Congressional members who represent this service area

< Members of the public, advisory groups, etc.
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Participated in developing the plan v v v v v v

Commented on the draft v

Attended public meetings

Was contacted for assistance v 4 4 v v v v

Was sent a copy of the draft plan v v v 4 4 4 4 v v v v v v

Was sent a notice of intention to adopt

Not Involved / No Information
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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 temperature?, °F Average rainfall2, in Standard average ETo®, 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 1.19 547
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

aPeriod 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 yield
Well no. (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 yield

Well no. Year Destroyed (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 acte 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).
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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
Single Multi-
family family Institutional/

Year residential | Residential | Commercial Industrial | government | Landscape Total

# of
metered accounts 13,544 507 612 0 234 235 15,132

Deliveries

20002 ac-ftlyr 6,473 2,806 1,605 0 980 310 12,174
# of

unmetered accounts 440 0 0 0 0 0 0

Deliveries ¢
ac-ftlyr 0 0 0 0 0 0 0
# of

20055 | metered accounts 14,800 500 500 20 300 400 16,500
Deliveries
ac-flyr 7,200 3,000 1,700 0 3,100 400 15,300
# of

2010b | metered acc.oun.ts 15,700 500 600 20 300 400 17,500
Deliveries
ac-ftlyr 7,600 3,200 1,800 0 3,300 400 16,200
# of

20155 | metered acc.oun.ts 16,600 500 600 20 300 500 18,600
Deliveries
ac-ftlyr 8,100 3,300 1,900 0 3,500 400 17,200
# of

20200 | metered accounts 17,700 600 700 30 300 500 19,700
Deliveries
ac-ftlyr 8,600 3,600 2,000 0 3,700 400 18,300
# of

20255 | metered acc.oun.ts 18,700 600 700 30 300 500 20,900
Deliveries
ac-ftlyr 9,100 3,800 2,200 0 3,900 400 19,400
# of

20300 | metered acc.oun.ts 19,900 600 700 30 400 600 22,200
Deliveries
ac-ftlyr 9,700 4,000 2,300 0 4,100 500 20,600

22000 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.
¢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.

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



City of Davis
Final Draft Urban Water Management Plan 2005 Update
Page 3-5

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
Total

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® 1,9232 300° 490p 520° 55QP 580° 620°
Total 1,923 300 490 520 550 580 620

* Year 2000 water losses includes single-family unmetered account delivery.
> 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 demand? 14097 | 15600 | 16,700 | 17,700 | 18,800 | 20,000 | 21,200
“Total of Tables 3-2, 3-3, 3-4
35,000
+ 40
30,000 City of Davis 2005 UWMP Projections
+ 35
25,000
s + 30
';<'- Historical growth rate - 2.5%
g (For comparison purposes only)
£ 20,000
5
kel
g
£ 15,000 |
I
= - " "= m ) +15
gut s = 2020 Demands (1.2%
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L |
1 [ L .. + 10
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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
petcent, 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 normal2 100 100 100 100 100 100

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

3.43 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 normal? 100 90 90 90 90

Note: Water savings from future water conservation is not included in demand projections.
“Projected 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 normal2 100 90 90 90 90

Note: Water savings from future water conservation is not included in demand projections.
“Projected 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 normal2 100 90 90 90 90

Note: Water savings from future water conservation is not included in demand projections.
“Projected 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 normal2 100 90 90 90 90

Note: Water savings from future water conservation is not included in demand projections.

“Projected 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 normal?

100

90

90

90

90

Note: Water savings from future water conservation is not included in demand projections.

“Projected normal from Table 3-7.
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CHAPTER 4
WATER 