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1 INTRODUCTION

This report updates the Urban Water Management Plan for the Visalia District of California
Water Service Company (Cal Water). The California Public Utilities Commission’s
(CPUC) Decision 92-09-084 requires that water management plans be updated and

reviewed as part of general rate cases filed after January 1, 1994.

1.1 URBAN WATER MANAGEMENT PLANNING ACT

The Urban Water Management Planning Act became part of the California Water Code
with passage of Assembly Bill 797 (AB 797) during the legislature’s 1983-84 regular session.
The Act requires every urban water supplier providing water for municipal purposes to more
than 3,000 customers or supplying more than 3,000 acre-feet (AF) of water annually to
adopt and submit an urban water management plan at least once every five years to the
Department of Water Resources (DWR). In 1993, AB 892 amended the Act to allow urban
water suppliers who submit reports to the California Urban Water Conservation Council to
submit the same report to DWR. A copy of Cal Water’s most recent report is available on

the Council’s web site.

1.2 BEST MANAGEMENT PRACTICES

In 1991, Cal Water renewed its commitment to water conservation by signing the
Memorandum of Understanding Regarding Urban Water Conservation in California (MOU).
The MOU provides the framework for better estimating the impact of urban water
conservation practices through Best Management Practices (BMPs). BMPs are established
and generally accepted practices that result in more efficient use of water. See Section 6,

Water Conservation Best Management Practices for further discussion of the BMPs.
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2  NARRATIVE DESCRIPTION OF UTILITY AND SERVICE AREA

California Water Service Company is an investor-owned public utility supplying water
service to 1.7 million Californians through 435,000 connections. Its 25 separate water
systems serve 63 communities from Chico in the North to the Palos Verdes Peninsula in
Southern California. In 2000, Cal Water merged with the Dominguez Services Corporation
incorporating several northern and southern California water systems. California Water
Service Group, Cal Water’s parent company, is also serving communities in Washington,
New Mexico and Hawaii. Rates and operations for districts located in California are
regulated by the California Public Utilities Commission (CPUC) and are set separately for
each of the systems. Cal Water incorporated in 1926 and has provided water service to the

Visalia community since 1927.

2.1 GEOGRAPHICAL LOCATION

The Visalia District is located in Tulare County, serving the City of Visalia and segments of
unincorporated Tulare County including the community of Goshen. It is situated in the
Tulare Lake hydrologic region, within the King-Kaweah-Tule Rivers sub-area. The service
area is built upon the alluvium of the Kaweah River. The district lies approximately 42
miles southeast of the City of Fresno and 75 miles north of the City of Bakersfield. The
area’s climate is mild with an average temperature of 63 degrees and average rainfall of 10.8

inches. The summers are warm and dry and winters are mild with low humidity.

Major transportation links in the District include the Golden State Highway (State Route
99), State Route 63 and State Route 198. The Southern Pacific and the Atchison, Topeka

and Santa Fe Railroads provide rail service to the region.

No major geologic features are located in the Visalia region. However, the San Andreas
Fault Zone lies approximately 75 miles to the west-southwest; the Garlock Fault Zone lies
125 miles to the south-southeast. In combination, these faults are responsible for the uplift

of base rock that forms the Transverse Mountain Range that separates the Tulare Lake basin

from the Los Angeles basin.
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The Kaweah River provides drainage for the southern Sierra Nevada Mountains. This river
splits east of Visalia forming the St. Johns River that flows just north of Visalia while the
Kaweah River continues south. Lake Kaweah is located on the Kaweah River about twenty
miles up stream from the city. This 143,000 AF reservoir operated by the U.S. Army Corps
of Engineers provides both flood control and water storage. The Kaweah River flows

intermittently into the Tulare Lake Bed.

2.2 CUSTOMER DESCRIPTION

The dominant land use in the Visalia District is for residential and commercial purposes.
This dominance can be seen in the service count of the District. Single-family residential
services account for 87.8 percent of all services; multifamily residential services represent 0.6
percent and commercial services 9.8 percent. Thus, 98 percent of all services are for
residential and commercial facilities. The remaining two percent include industrial,

governmental uses, and other functions such as temporary construction meters.

See Section 3.1 for a further description of the Visalia District’s customer base and service
P

growth.

2.3 SOURCES OF SUPPLY

Groundwater is the sole source of water furnished to customers in the Visalia District. Table
- Historical Annual Supply by Source and Figure - Projected Annual Supply by Source (see
Appendix A) present the historical distribution of supply by source.

Please refer to Section 3.4, Existing Water Supply, for detailed information on the district’s

water supply. The groundwater basin description is located in Appendix F.

24 MAJOR PLANT IMPROVEMENTS EXPECTED

Cal Water will continue its annual main replacement program to upgrade and improve the
distribution system of the Visalia District. Storage facilities and new wells will be added as

needed to meet the average day and maximum day requirements of our customers. In order

Visalia 2004 3



URBAN WATER MANAGEMENT PLAN
CALIFORNIA WATER SERVICE COMPANY VISALIA

to address the issue of aging infrastructure, Cal Water is developing a company-wide well

and panelboard replacement program.

The Kaweah Delta Water Conservation District is developing a groundwater recharge
facility to the east of the Visalia service area. As the facility becomes effective, new wells
will be drilled in that vicinity which will require improvements to the transmission main

network.

Cal Water is in the process of finalizing a Water Supply and Facilities Master Plan. This
plan recommends replacing certain mains to improve distribution in order to eliminate low
pressure conditions in portions of the system. In addition, the plan recommends the
continued use of groundwater as the sole source of supply for the District. To this end, the
plan recommends constructing groundwater wells as growth dictates. The plan also suggests
that Cal Water support any future modification to the local waste water system that can

enhance the use of recycled water for landscape irrigation within the City.
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3 WATER SOURCES AND SUPPLY OUTLOOK

This section discusses current and historic service growth and demand. Future demands
forecasted using three demand scenarios are also discussed. All tables referenced in this

section are included in Appendix A, Water Supply and Demand Forecasts.

3.1 GROWTH IN SERVICE

This district is growing at a relatively constant, rapid rate. Total services increased an
average of 3.41% in the past five years. In 16 of the past 20 years, the growth rate was 2.0%
or higher.

The Visalia system is surrounded by and includes large parcels of land used for agricultural
functions. Urban development encroaches on these parcels. Large tracts in the western area
are used for industry. The rate of growth for industrial services artificially reflects rapid
growth due to the acquisition of a city-owned industrial water service system. However, the
county recently authorized capital expenditures for installation of sewer systems in Goshen
where the industrial activity is concentrated. This sewer construction is intended to
stimulate additional industrial development. For projection purposes, the growth in

industrial services has been set at a rate equal to overall anticipated growth in the District.

Based on US Census data, the Visalia District population was approximately 78,600 in 1990.
Adding actual increases in service connections and assuming that density has remained
unchanged, Cal Water estimates that, as of December 2003, the population has increased to
approximately 104,030. A density of 3.24 persons per residential service (single-family
service plus multifamily units) was used for this estimate. The City of Visalia estimated the

city population at 91,565 in 2000, which is consistent with Cal Water’s estimate that year.

Average annual services for 2003 numbered 32,267. The distribution of services by type and
relative growth for the past five and ten years are presented in Table - Average Annual
Services. This information is graphically illustrated in both Figure - Historical Services and

Figure - Distribution of Services.
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The two growth rates considered in preparing this management plan were the continuation
of the ten-year average growth pattern of 2.61% and the five-year average growth rate of
3.41%. Both growth patterns are stated in Table - Projected Annual Average Services and

Figure - Historical & Projected Services. The demand forecast uses the ten-year average

growth rate calculated from 1994 to 2003.

3.2 CUSTOMER DEMAND

Projected demand is the mathematical product of total projected services and demand per
service. Historical values are provided in Table - Sales and Table - Demand per Service,
which are illustrated in Figures - Historical Sales, Figure - Historical Demand per Service, and
Figure - Percent of Total Demand by Type of Use. Recorded sales for each customer class

along with the annual average service count for that class determined demand per service.

Sixty-three percent of the residential services in the Visalia District are unmetered. In order
to estimate demand by the residential sector, unaccounted for water was fixed at 8% of total
production. This amount along with all metered sales was subtracted from total production

to estimate deliveries to flat rate residential customers. The resulting combined demand per

service for all services fluctuated between 270,000 and 332,000 gallons per service per year.

Since 1991, the Visalia District has responded to statewide drought conditions by reducing
demand per service from the pre-drought 332,000 gallons per service per year to 270,000
gallons per service per year. Now that the drought has ended, demand per service has
gradually increased toward pre-drought levels, stabilizing in recent years at the 310,000
gallons per service level. To curb any further increase will require the implementation of
conservation activities. The Company’s goal is a 10% reduction in demand (based on pre-
drought levels), which for the Visalia District would mean keeping the demand per service
at 300,000 gallons per service per year. Best Management Practices will assist in achieving

this goal.
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3.3 TOTAL SYSTEM DEMAND

For projecting total system demand, the projected number of services for each customer class
was multiplied by the demand per service for that classification. This process was employed
because of the significant difference between the demand per service associated with certain

uses and the combined or average demand per service.

Single—family residential water use represents the smallest demand per service segment in the
district at 200,000 to 257,000 gallons per service per year, yet this category uses 62.7% of the
total demand. Multifamily residential use was 3.08% of the total with a demand of
1,629,403 gallons per service per year. The combined residential component equals 65% of

total demand.

3.3.1 Per-Capita Water Use

The district’s water use in 2003 averaged 265 gallons per capita per day; based on the total
demand of 10,039.5 million gallons and the Visalia District's population of 104,030. In
comparison, the statewide average was 190 gallons per capita per day, while the Tulare Lake
Hydrological Region average was 301 gallons per capita per day. Visalia's per-capita use is
higher than statewide averages because of its hotter, drier climate. Within the region,
however, Visalia is somewhat cooler and damper than other segments, particularly the Kern

Valley Floor where per-capita demand reaches 374 gallons per capita per day.

3.3.2 Demand Forecast

The previously discussed growth pattern based on the ten-year average growth rate was
applied to three scenarios to project demand for the Visalia District. Comparative demand
data for the three scenarios is presented in Table - Projected Demand in Acre-Feet and is
illustrated in Figure - Historical and Projected Demand. The starting point for each projection
was the actual annual average number of services in 1991. This compares projected values

to actual values over twelve years.
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Scenario #1

The Company’s ten-year annual growth pattern was applied to the lowest recorded (since
1980) demand per service values from each customer class. This demand was noticeably
influenced by the extended drought conditions that year. Scenario #1 projects total demand
for the year 2030 at 45,799 AF. This scenario provides a valid bottom end for the projected
demand range, which illustrates the level to which demand could be reduced without

impacting public health and safety.

Scenario #2

The Company’s ten-year annual growth pattern was combined with the average recorded
(since 1980) demand per service value from each category of use. This scenario projects
total demand for the year 2030 at 54,648 AF. This scenario represents the normal position
of the demand range, which should most likely occur provided the 10% conservation goal
established by the Company is achieved and maintained. To accomplish this level of

demand it will be essential to effectively promote and implement appropriate conservation

programs.

Scenario #3

The Company’s ten-year annual growth pattern was combined with the highest demand per
service. Scenario #3 forecasts demand for the year 2030 at 65,857 AF. This scenario

provides a valid top end for the projected demand range.

The Water Supply and Facilities Master Plan, prepared for the Visalia District by Boyle
Engineering Corporation, used a land use based process to evaluate future demands. This
evaluation used the forecasted land uses of the City of Visalia’s General Plan for both 2010
and 2020 and applied water demand coefficients per acre of land use to calculate future

demand. The future demand is reported in terms of demand per minute production. The

evaluation forecasts demand in 2010 at 22,169 GPM and in 2020 at 25,438 GPM. Scenario
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#2, described above, produces consistent results with 2010 demand of 21,000 GPM and 2020
demand of 26,624 GPM.

3.3.3 Average Day and Maximum Day Demand

An estimated average day demand in the Visalia District for the year 2030 was based on
projected demand and anticipated service connections for each of the three scenarios. The
maximum day demand was also calculated on the historical ratio between maximum day
demand and average day demand, which is 1.75:1. This ratio is valid for the ten-year and

five-year averages.

Using Scenario #2, the 2030 average day demand was projected at 48.79 MGD and
maximum day demand at 85.19 MGD. These values are substantially more than the five
and ten-year averages for these parameters. The average day demand for only Scenario #1 is
within the range of historical values for maximum day demand; thus, each scenario
represents demand conditions that are greater than the capacity of the system to deliver. It
is clear that the existing distribution system will need to be improved in order to deliver the

projected average day and maximum day demand.

34 EXISTING WATER SUPPLY

The Visalia District extracts groundwater from the aquifers of the Kaweah Delta using 73

active wells located throughout the district’s service area.

Current design production capacity of these wells is 52,515 GPM or 75.62 MGD. The
production capacity represents 184% of the ten-year average maximum day demand and
322% of the ten-year average day demand. Because of surface storage capacity limitations
and distribution system restrictions, operation of these groundwater production facilities at
design parameters is not always feasible. The City of Visalia has had a widely dispersed
nature to its development. Capacity limitations of the distribution system prevent wide
dispersement of the water from a single well source. As a result, although total well capacity
may greatly exceed the actual or projected total system-wide demand, small regional zones

may not have sufficient production capacity to meet demand. This condition results in
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pockets or zones of reduced system pressure; pressure which may meet CPUC General Order

104, but is below optimal system pressure standards.

Boyle Engineers examined this issue in depth in the Water Supply and Facilities Master
Plan. This evaluation recommended the construction of 17 additional wells throughout the
system to address existing demand. While these wells are intended to address existing
demand, they will also assist in meeting future demand, since most of the growth will occur
as in-fill and on property adjacent to the existing system. Nevertheless, the Master Plan

recommends the development of nine additional wells to meet the anticipated demand of

2020.

Average static groundwater elevations in the district have declined nearly eighty feet over
the past fifty years. Short periods of elevation recovery have ranged from 20 to 30 feet over
five to ten-year periods of bountiful precipitation. The recent multi-year drought coupled
with the high growth rate caused a 40-foot decline in static groundwater elevation.
Managing the quantity of water stored in groundwater aquifers will help perpetuate the
availability of this resource. However, with increasing demand comes a greater reliance on

groundwater resources.

3.4.1 Emergency Supplies
Cal Water has an Emergency Response Plan in place that coordinates local and overall

company response to a disaster in any or all of its districts.

The district’s existing wells will provide emergency supplies.

3.4.2 Water Quality

The drinking water delivered to customers in the Visalia District meets or surpasses all
federal and state regulations. The U.S. Environmental Protection Agency as authorized by
the Federal Safe Drinking Water Act of 1974 sets drinking water standards. A state can
either adopt the USEPA standard or set state standards that are more stringent than those

set by the federal government.
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There are two types of drinking water standards, Primary and Secondary. Primary Standards
are designed to protect public health by establishing Maximum Contamination Levels
(MCL) for substances in water that may be harmful to humans. MCLs are established very
conservatively for each contaminant and are generally based on health effects which may
occur if a person were to drink three liters of the water per day for 70 years. Secondary
Standards are based on the aesthetic qualities of the water such as taste, odor, color, and
certain mineral content. These standards, established by the State of California, specify

limits for substances that may affect consumer acceptance of the water.

The quality of groundwater produced by the district’s active wells can vary depending on
location. Several wells have been tested to produce water that exceeds the Secondary
Standard for manganese; however, these wells have either been taken out of service or
treated to reduce the contaminant level in the water delivered. Other issues of concern in
the district are arsenic, nitrate and salt. The presence of these contaminants puts into
question the potential availability of these facilities if the concentrations were to increase
above the existing treatment capacity. Also of concern is the potential loss of other wells

due to contaminate migration

Additionally, some wells have been tested showing concentrations of volatile organic
compounds (VOCs), particularly trichloroethylene (TCE), tetrachloroethylene (PCE) and
carbon tetrachloride (CTC), which have, on occasion, exceeded the MCL for these
substances. A number of wells contain detectable concentrations of the inorganic
compound nitrate. The District is increasing its monitoring of pesticides, radiologicals,
nitrate, arsenic and perchlorate. In all cases if the concentration of these compounds

exceeds the MCL, the wells are taken out of service.
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3.5 FUTURE WATER SUPPLIES

The Company will develop new wells in the district, as they are needed. Based on the
projected 2030 high annual demand, an average daily demand of 58.79 MGD could exist
and could be supplied with existing groundwater production facilities. The projected
maximum daily demand, however, for that high range is 102.66 MGD. As discussed in
Section 3.4, the existing groundwater production facilities will not be able to meet this
maximum daily demand, or the peak hour daily demand. An analysis contained in the
Water Supply and Facilities Master Plan indicates that the peak hour flow conditions
projected for 2020 would necessitate an additional nine average sized wells to deliver the
demand. This is in addition to the need for 17 additional wells to address existing reduced

pressure conditions.

Cal Water worked with the Kaweah Delta Water Conservation District to develop a
Groundwater Management Plan under the provisions of Assembly Bill 3030. The Kaweah
Delta Water Conservation District (KDWCD) is the lead agency in this effort. KDWCD
has historically focused on the conservation of flood flows of the Kaweah River for
groundwater recharge. While KDWCD is not a water supply contractor from the federally
funded Friant-Kern Canal, it has historically obtained some water from that facility under

surplus conditions.
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4 FUTURE DEMAND SIDE MANAGEMENT PROGRAMS

4.1 PREVIOUS WATER MANAGEMENT PROGRAM ACCOMPLISHMENTS

Cal Water has conducted conservation programs in the Visalia District for several years.
The Company believes that managing demand is an important element in the overall
management of water supply and has made efforts to promote conservation through

educational, informational, and customer assistance activities.

4.2 EXTERNAL MEASURES TO ACHIEVE PUBLIC SUPPORT

Cal Water participates in cooperative conservation activities with area water suppliers and
the City of Visalia. Table 4A indicates implementation levels in the Cal Water Visalia

service area.

-TABLE 4A-
Conservation Measure Date Implemented Program End Date
Public Information 1988 Ongoing
School Programs 1990 Ongoing
Showerhead Program 1992 1994
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4.3 INTERNAL MEASURES TO ACHIEVE EFFICIENT WATER MANAGEMENT

1. Distribution System Water Audit and Leak Detection Program

Annually, Cal Water completes a prescreening system audit to determine the level of

unaccounted for water in each system and to evaluate whether a full-scale system audit is
needed. Cal Water uses a simple method to calculate unaccounted for water, subtracting
total sales from total water production, and then dividing the result by the total production
amount to obtain the percentage of production that is lost. To account for the flat rate

(unmetered) residential services, unaccounted for water was set at 8% of demand.

In the event that the calculated sales to flat-rate residential services dramatically increases,
Cal Water is prepared to conduct a full-scale system water audit, provided that a full-scale
system audit is cost-effective to implement. If cost-effective, a full-scale audit will be
implemented using methodology consistent with that described in AWWA’s Water Audit
and Leak Detection Guidebook.

2. Water Efficient Landscape Guidelines
In 1992, water efficient landscape guidelines were developed (See Appendix B). These

guidelines apply to all landscapes designed for Cal Water properties including renovations.
For ease of adoption by districts with a multitude of climates and microclimates, the

guidelines are generic and adhere to water efficient landscape (Xeriscape) principles.

4.4 OVERALL DISTRICT GOALS

Cal Water recognizes the importance of conservation in managing its own water resources.
While economic and regulatory constraints of integrating conservation into supply
management have proven challenging, Cal Water is participating in efforts to develop
demand management strategies, standards, and criteria by working with the California
Urban Water Conservation Council. This Council was formed as part of the MOU
primarily to oversee the implementation of the BMPs and to improve water conservation
practices and analyses. Cal Water is committed to this process and the development of an

integrated resource plan.
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Cal Water’s conservation programs are intended to assist customers in their efforts to use
water efficiently as well as to educate them about their water supply. This will lead them to
make informed decisions concerning the efficient use of water and enable them to better
respond to required reductions in water use should a water shortage or emergency occur.
During periods of water shortages, the Company’s conservation programs can be expanded
and may include more restrictive measures such as mandatory reductions, rationing, and

penalties.

4.5 PROPOSED CONSERVATION PROGRAMS

Cal Water proposes to run four conservation programs in the Visalia District at an annual
cost of $56,343.87. Before implementing any conservation program, Cal Water must receive

approval from the CPUC.

Program 2004 2005 2006 Total
BMP 02 Plumbing Retrofit $6,038.58 $6,038.58 $6,038.58 $18,115.74
BMP 05 Large Landscape $43,241.25 | $43,241.25 | $43,241.25 | $129,723.75
Program {ET Controller)

BMP 07 Public Education $5,264.04 $5,264.04 $5,264.04 $15,792.12
BMP 08 School Education $1,800.00 $1,800.00 $1,800.00 $5,400.00
Total Per Year $56,343.87 | $56,343.87 | $56,343.87 | $169,031.61
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5 RECYCLED WATER

This chapter provides information on recycled water and its potential for use as a water resource
within Cal Water's Visalia service area. The information includes (1) the quantity of
wastewater generated in the service area, (2) description of the collection, treatment, and reuse
of that wastewater; (3) the current plans for water recycling; and (4) the potential for water

recycling in the Visalia service area.

5.1 WASTEWATER GENERATION

Municipal wastewater is generated in the Visalia service area by residential, commercial, and
industrial sources. The quantity of wastewater generated is proportional to the population and
the water use in the service area. Estimates of the wastewater flows for future conditions are
presented in Table 5-1. The estimates were obtained by calculating the amount of indoor water
use in Cal Water’s service area as 90 percent of January water use in 1997. The percentage of
indoor water use was calculated by comparing the estimated yearly indoor water use to total
annual use for 1997. Assuming all indoor water use results in wastewater generation, projected
wastewater flows were calculated using the percentage of indoor water use and Cal Water’s

water demand projections.

TABLE 5-1
ESTIMATED WASTEWATER GENERATION IN CAL WATER'S VISALIA SERVICE AREA
Year Wastewater flow, mod Wastewater flow, acre-feet/year
2000 11.4 12,850
2005 12.4 13,900
2010 13.4 15,050
2015 14.6 16,300
2020 15.8 17,650

5.2 WASTEWATER COLLECTION

The City of Visalia operates and maintains the sewer system consisting of gravity sewers less

than 48 inches in diameter, pumping stations, and force mains to collect wastewater from

16
Visalia 2004




URBAN WATER MANAGEMENT PLAN
CALIFORNIA WATER SERVICE COMPANY VISALIA

residential, commercial, and industrial customers. The collected wastewater is discharged to
trunk sewers and interceptors owned and operated by the City of Visalia and conveyed to the

Visalia Wastewater Treatment Plant for treatment.

53 WASTEWATER TREATMENT AND RECYCLING

The City of Visalia’s main water purveyor is Cal Water. The Visalia Wastewater Treatment
Plant provides the wastewater service for the Visalia service area. The wastewater at the
treatment plant undergoes secondary treatment with trickling filters, activated sludge, and
chlorination. The treated effluent is either discharged to percolation ponds for recharge, Mill
Creek, or walnut orchards for irrigation. The Visalia Wastewater Treatment Plant has a
capacity to treat 16.5 MGD but currently receives 12 MGD from residential, commercial, and
industrial customers in the City of Visalia. A limited amount of recycling is occurring in the
City of Visalia. For the last 5 to 6 years, there has been approximately one irrigation event per
month during the summer months on walnut orchards near the treatment plant. An irrigation
event typically utilizes 4 MGD of treated wastewater for 4 to 7 days. The approximate recycled
water use in the City of Visalia has been 68 acre-feet per year. Currently, the wastewater
discharged to Mill Creek is diluted and utilized for agricultural irrigation of alfalfa, cotton, and

walnuts.

54 POTENTIAL WATER RECYCLING IN CAL WATER’S VISALIA SERVICE AREA

There are no current plans to provide recycled water in Cal Water’s Visalia service area in the
near future, because the City of Visalia is approximately four miles east of the treatment plant.
The cost of transmission and distribution of recycled water could not be justified based on
current and anticipated costs of water and of wastewater disposal. Therefore, the projected
recycled water supply for Cal Water’s Visalia service area through the year 2020 is 0 acre-feet
per year. There is potential to irrigate the Valley Oaks golf course near the treatment plant with

treated water. The golf course utilizes private well water for irrigation and is not a customer of

Cal Water.

17

Visalia 2004



URBAN WATER MANAGEMENT PLAN
CALFORNIA WATER SERVICE COMPANY VISALA

The treated wastewater discharged to Mill Creek is eventually utilized for agricultural irrigation
downstream. The treated wastewater supply minimizes the amount of groundwater pumping in
the area and offsets part of the regional demand for surface water and groundwater supplies. Cal

Water has not implemented any incentive programs to encourage recycled water use because

they do not own and operate the wastewater system.

18
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6 WATER CONSERVATION BEST MANAGEMENT PRACTICES

Water conservation is a method available to reduce water demands, thereby reducing water
supply needs for the Visalia District. This chapter presents an analysis of water conservation
best management practices (BMPs) and a description of the methods and assumptions used to

conduct the analysis.

The unpredictable water supply and ever increasing demand on California’s complex water
resources have resulted in a coordinated effort by the Department of Water Resources (DWR),
water utilities, environmental organizations, and other interested groups to develop a list of

urban BMPs for conserving water. This consensus-building effort resulted in a Memorandum of

Understanding Regarding Urban Water Conservation in California (MOU), as amended

September 16, 1999, among parties, which formalizes an agreement to implement these BMPs
and makes a cooperative effort to reduce the consumption of California’s water resources.
Table 6A presents the BMPs as defined by the MOU. 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 water utility may request an economic exemption for
that BMP. The BMPs as defined in the MOU are generally recognized as standard definitions of
water conservation measures. California Water Service Company (Cal Water) is a signatory of
the MOU. As a signatory of the MOU, Cal Water has agreed to implement the BMPs as
defined in Exhibit 1 of the MOU that are cost beneficial and complete such implementation in
accordance with the schedule assigned each BMP. Cal Water must submit to the CUWCC a

report every two years describing BMP implementation.

19
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TABLE 6A
WATER CONSERVATION BEST MANAGEMENT PRACTICES

No. | BMP Name
1. | Water survey programs for single-family residential and multi-family residential
connections.
Residential plumbing retrofit.
System water audits, leak detection and repair.
Metering with commaodity rates for all new connections and retrofit of existing
connections.
Large landscape conservation programs and incentives.
High-efficiency washing machine rebate programs.
Public information programs.
School education programs.
Conservation programs for commercial, industrial, and institutional accounts.
Wholesale agency assistance programs.
Conservation pricing.
Conservation coordinator.
Water waste prohibition.
Residential ULFT replacement programs.

El bl I

aloln|2{a|e|x|Njo|n

6.1 ECONOMIC ANALYSIS METHODOLOGY AND ASSUMPTIONS

An economic analysis was conducted for seven of the 14 BMPs that are described in the MOU
(i.e. BMPnos. 1, 2, 4, 5, 6,9, and 14). Economic analyses were not done for BMPs 3, 7, 8, 10,
11,12, and 13 because they are essentially non-quantifiable, but essential to the success of those

BMPs that are quantifiable.

Assumptions used in the economic analysis for each BMP are described in Table E-1 (Appendix
E). Directly beneath each assumption is a brief description of the rationale and/or supporting
evidence for that assumption. Common assumptions for all BMPs are the value of conserved
water ($200/ac-ft), the real discount rate (6.15%), and the overhead rate. (13%). The real
discount rate is calculated from the assumed real cost of money (8.82%) and the assumed long-
term inflation rate (2.52%) using the precise conversion method (A&N Technical Services
2000, pg A-2). Housing information and a breakdown of the number of connections for each

connection category used for the economic analysis are presented in Tables 6B and 6C.

20
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TABLE 6B
HOUSING ESTIMATES AND PROJECTIONS

Single family Multi-family dwelling

Year dwelling units units

1991 20,092 2,837

1997 23,389 2,901

2000 23,583 2,918

2005 25,778 -

2010 28,178 -

2015 30,801 -

2020 33,668 -

Source: California Water Service Company.

TABLE 6C
CONNECTIONS BY CLASSIFICATION, YEAR 1997
Classification ' Connections
Single family 23,389
Multi-family 175
Commercial 3,050
Industrial 57
Institutional 228
Irrigationlandscaping 0
Total 26,899

Source: California Water Service Company

The economic analysis was performed using Microsoft® Excel 97, a spreadsheet program. A
separate, customized worksheet for each BMP is presented in Appendix E. Each BMP economic
analysis spreadsheet projects, on an annual basis, the number of interventions and the dollar
values of the benefits and costs that would result from implementing a particular BMP. Terms

and formulas that are common to all the worksheets are defined in Table 6D.
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6.2 ECONOMIC ANALYSIS RESULTS

Table 6E summarizes the results of the economic analysis in terms of the benefit/cost (B/C)
ratio, the simple pay-back period, the discounted cost per ac-ft of water saved, and the net

present value (NPV) per ac-ft of water saved for each BMP.
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VISALA

TABLE 6E
RESULTS OF ECONOMIC ANALYSIS
BMP Total water Discounted cost/| Net present
No. Total discounted cost saved*® Benefit/ | Simple payback | water saved value / water
BMP Name over study period ($) (ac-ft) cost ratio | period (years) ($/ac-ft) saved ($/ac-ft)
1 Water survey programs for single-family 170,180 613 0.6 23 277 -119
residential and multi-family residential
connections.
2 Residential plumbing retrofits. 460,459 674 0.2 68 683 -543
4 Metering with Commodity Rates for All New 1,680,242 5,557 0.4 62 302 -194
Connections and Retrofit of Existing
Connections
5 Large landscape conservation programs and 50,843 765 22 6 66 83
incentives.
6 High-efficiency washing machine raebate 249,171 746 0.3 66 334 -233
programs.
9 Conservation programs for commercial, 332,533 1,729 0.8 17 192 -48
industrial, and institutional (Cll) accounts.
14  |Residential ULFT replacement programs. 511,312 2,146 0.5 40 238 -119

*Total water saved over study period.

Annual water costs and savings for each of the BMPs with a B/C ratio equal to or greater than

one are presented graphically on Figures 6A and 6B and summarized in Table 6F. Table 6F also

presents the number of annual interventions required for each BMP for the water system to be

in compliance with the MOU for all cost effective BMPs. Interventions and costs shown for

BMP:s for prior year of 1998, 1999, and 2000, if not yet completed, would have to be

implemented in future years.

Figures 6A and 6B and Table 6F do not include the water savings and costs associated with

BMPs 3, 7, 8, 10, 11, 12, and 13 since no specific level of effort is defined in the MOU for these

BMPs. BMP 11 is already implemented and, therefore, has no cost associated with it. BMP 13

is covered by CPUC General Order 103, and has no cost unless triggered by a water shortage

condition.
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Figure 6A. Visalia BMP Implementation Costs
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Figure 6B. Visalia BMP Water Savings
Note: Water costs and water savings from BMPs 7, 8, 10, 11, 12, and 13 not included. See text.
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6.3 ADDITIONAL ISSUES

This section describes additional issues required to be addressed by the Urban Water
Management Planning Act. Non-economic factors, including environmental, social,
health, customer impacts, and technological are not thought to be significant in deciding
which BMPs to implement. No water supply projects are currently planned that would
supply water at a higher unit cost. Cal Water has the legal authority to implement the

BMPs. However, the costs of implementing these BMPs are subject to CPUC approval.
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7 WATER SHORTAGE CONTINGENCY PLAN

7.1 WATER USE

The past, current, and projected water use conditions in the Visalia District are discussed in
detail in Section 3. Water Sources and Supply Outlook. Specific water use values are

presented in the tables and figures of Appendix A. Water Supply and Demand Forecasts.

1.2 WORST CASE WATER SUPPLY AVAILABILITY

Cal Water’s Visalia District’s water source is from an unajudicated ground water basin.
Since a safe yield for the basin has not been established, the Company will be able to supply
its customer’s full service demand. As regional supply conditions dictate, Cal Water will

urge its customers to reduce demand accordingly.

7.3 STAGES OF ACTION

Cal Water has developed a four-stage rationing plan. The plan includes voluntary and
mandatory stages. Approval from the CPUC must be obtained prior to implementation of

mandatory restrictions.
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RATIONING STAGES AND REDUCTION GOALS
DEMAND TYPE OF PROGRAM
- SHORTAGE STAGE REDUCTION GOAL
Minimum Stage 1 10% reduction Voluntary
5-10%
Moderate Stage 2 20% reduction Voluntary or
10 - 20% Mandatory*
Severe Stage 3 35% reduction Mandatory
20-35% :
Critical Stage 4 50% reduction Mandatory
35-50%
*Mandatory =
Allocation

~

Actions To Be Undertaken By California Water Service Company

Stage 1

Cal Water maintains an ongoing public information campaign consisting of distribution of

literature, speaking engagements, bill inserts, and conservation messages printed in local

newspapers. Educational programs in area schools are also ongoing.

Stage 2

¢ Cal water will aggressively continue its public information and education programs.

é - Ask consumers for 10 to 20 percent voluntary or mandatory water use reductions.

é Prior to implementation of mandatory reductions, obtain approval from CPUC.

& Lobby for passage of drought ordinances by appropriate governmental agencies.

Stage 3

¢ Implement mandatory reductions after receiving approval from CPUC.

¢ Maintain rigorous public information campaign explaining water shortage conditions.

Visalia 2004
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¢ Water use restrictions go into effect; prohibited uses can include watering resulting in

gutter flooding, using a hose without shutoff device, filling of pools or fountains, etc.

¢ Limiting landscape irrigation by restricting the hours of the day and or days of the week

during which water for irrigation can be used.
¢ Monitor production weekly for compliance with necessary reductions.

¢ Installation of a flow restrictor on the service line of customers who consistently violate

water use restrictions.

Stage 4

& All of steps taken in prior stages intensified.

¢ Discontinuance of water service on customers consistently violating water use

restrictions.
¢ Monitor production daily for compliance with necessary reductions.

¢ More restrictive conditions for, or prohibition of, landscape irrigation.

74 MANDATORY PROHIBITIONS

Due to Cal Water’s investor-owned status, it is not authorized to pass any ordinances. Cal
Water’s Visalia district has worked in cooperation with the City of Visalia to develop a local
ordinance for water restrictions in the city. Should conditions warrant mandatory
reductions, Cal Water will request authority to add Tariff Rule 14.1, Mandatory Water
Conservation plan (see Appendix D), to existing tariffs for a district. Included in Rule 14.1
is Section A. Conservation - Nonessential or Unauthorized Water Use which prohibits use of
water for filling or refilling of swimming pools, use of water which results in flooding or run-

off in gutters, etc.
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7.5 CONSUMPTION LIMITS

Cal Water maintains extensive water use records on individual metered customer accounts.
These records are reviewed in the districts on a daily basis to identify potential water loss

problems.

In order to protect itself against serious and unnecessary waste or misuse of water, Cal Water
may meter any flat rate service and apply the regularly established meter rates where the
Customer continues to misuse or waste water beyond five days after Cal Water has given the

customer written notice to remedy such practices.

7.5.1 Monitoring Procedures during Periods of Water Shortages

During all stages of water shortages, production figures are reported to and monitored by the
district manager on a daily basis. Consumption will be monitored through these daily
production figures in the district for compliance with necessary reductions (see Rationing

Stages and Reduction Goals).

7.6 PENALTIES OR CHARGES FOR EXCESSIVE USE

Cal Water, after one written warning, shall install a flow-restricting device on the service
line of any customer observed by Cal Water personnel to be using water for any non-
essential or unauthorized use defined in Section A of Tariff Rule 14.1 (see Appendix D).

Repeated violations of unauthorized water use will result in discontinuance of water service.

7.7 ANALYSIS OF REVENUE AND EXPENDITURE IMPACTS

7.7.1 Lost Revenue and Recovery

California Water Service Company is an investor-owned water utility and, as such, is
regulated by the CPUC. On March 8, 1989, the Commission instituted an investigation to
determine what actions should be taken to mitigate the effects of water shortages on the
State’s regulated utilities and their customers. In decision D. 90-07-067, effective July 18,
1990, the Commission authorized all utilities to establish memorandum accounts to track

expenses and revenue shortfalls caused both by mandatory rationing and by voluntary
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conservation efforts. Subsequently, D. 90-08-55 required each Class A utility (more than
10,000 connections) seeking to recover revenues from a drought memorandum account to
submit for Commission approval, a water management program that addresses long-term
strategies for reducing water consumption. Utilities with approved water management
programs were authorized to implement a surcharge to recover revenue shortfalls recorded in

their drought memorandum accounts.

However, the Commission’s Decision 94-02-043 dated February 16, 1994, states:

10. Now that the drought is over, there is no need to track losses in
sales due to residual conservation.

11. The procedures governing voluntary conservation memorandum
accounts (see D.92-09-084) developed in this Drought Investigation
will no longer be available to water companies as of the date of this

order.

12. Procedures and remedies developed in the Drought Investigation
that are not specifically authorized for use in the event of future
drought in these Ordering Paragraphs will no longer be available to
water companies as of the date of this order except upon filing and
approval of a formal application.

(CPUC Decision 94-02-043, Findings of Fact, paragraphs 10-12)

[t was at this time that Cal Water significantly curtailed conservation activities in its
districts. At the time that triggers for voluntary or mandatory reductions should occur in the
future, Cal Water will determine if a filing to the CPUC is necessary to enforce the

reductions and to begin tracking lost sales from the required reductions.

7.8 IMPLEMENTING THE PLAN

Section 357 of the Water Code requires that suppliers that are subject to regulation by the
CPUC shall secure its approval before imposing water consumption regulations and

restrictions required by water shortage emergencies.

Visalia 2004 34



URBAN WATER MANAGEMENT PLAN
CALIFORNIA WATER SERVICE COMPANY VISALIA

7.9 SUPPLY SHORTAGE TRIGGERS

Although Cal Water’s Visalia District is not currently experiencing a supply shortage, Cal
Water intends to manage its supply prudently. If a supply deficiency should occur, Cal
Water will implement the appropriate “Stage of Action” unless the Public Utilities

Commission adapts findings to implement a less restrictive stage.

WATER SUPPLY TRIGGERING LEVELS

STAGE % SHORTAGE

Stage 1 Up to 10% Supply Reduction
Stage 2 10 to 20% Supply Reduction
Stage 3 20 to 35% Supply Reduction
Stage 4 35 to 50% Supply Reduction
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California Water Service Company - Visalia District
Water Supply and Demand Analysis and Projections
Actual & Projected Annual Average Services

Actual f’rojected Services

Year Services Ten Year Average Five Year Average |
1980 16,188

1981 16,503

1982 16,714

1983 17,227

1984 17,991

1985 18,635

1986 19,431

1987 19,984

1988 20,581

1989 21,288

1990 22,203

1991 23,181

1992 24,383 23,766 23,934
1993 24,972 24,380 24,728
1994 25,636 25,025 25,566
1995 26,113 25,658 26,403
1996 26,551 26,307 27,270
1997 26,922 26,974 28,168
1998 27,295 27,658 29,097
1999 27,880 28,360 30,060
2000 28,582 29,080 31,056
2001 30,392 29,814 32,088
2002 31,344 30,573 33,157
2003 32,267 31,352 34,263
2004 32,152 35,409
2005 32,973 36,595
2006 33,816 37,823
2007 34,681 39,096
2008 35,569 40,413
2009 36,480 41,777
2010 37,416 43,190
2011 38,369 44,654
2012 39,355 46,169
2013 40,367 47,738
2014 41,406 49,364
2015 42,472 51,047
2016 43,567 52,790
2017 44,691 54,596
2018 45,845 56,466
2019 47,030 58,402
2020 48,246 60,408
2021 49,486 62,486
2022 50,767 64,637
2023 52,083 66,866
2024 53,434 69,174
2025 54,821 71,565
2026 56,244 74,042
2027 57,706 76,607
2028 59,207 79,264
2029 60,748 82,016
2030 62,330 84,866

Visalia UWMP Data

Project Services

6/10/2004
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California Water Service Company - Visalia District

Water Supply and Demand Analysis and Projections

Projected Annual Supply by Source

Purchased Purchased Ground Ground Total Total
Water Water Water Water Supply Supply

Year KGal (Acre-Feet) KGal (Acre-Feet) KGal (Acre-Feet)

1980 0 0 4,766,218 4,766,218 14,627
1981 0 0 5,007,709 5,007,709 15,368
1982 0 0 4,720,041 4,720,041 14,485
1983 0 0 4,969,393 4,969,393 15,251
1984 0 0 5,977,074 5,977,074 18,343
1985 0 0 5,908,777 5,908,777 18,133
1986 0 0 6,368,584 6,368,584 19,544
1987 0 0 6,617,102 6,617,102 20,307
1988 0 0 6,496,593 6,496,593 19,937
1989 0 0 6,414,229 6,414,229 19,685
1990 0 0 6,664,896 6,664,896 20,454
1991 0 0 6,259,030 6,259,030 19,208
1992 0 0 6,850,305 6,850,305 21,023
1993 0 0 6,917,901 6,917,901 21,2304
1994 0 0 7,408,809 7,408,809 22,737
1995 0 0 7,715,983 7,715,983 23,679}
1996 0 0 8,135,379 8,135,379 24,967
1997 0 0 8,466,490 8,466,490 25,983
1998 0 0 7,559,382 7,559,382 23,199|
1999 0 0 8,638,151 8,638,151 26,510
2000 0 0 8,772,398 8,772,398 26,922
2001 0 0 9,422,064 9,422,064 28,915
2002 0 0 9,796,814 9,796,814 30,065
2003 0 0 10,039,505 10,039,505 30,8104
2004 0 0 9,589,428 9,589,428 29,429
2005 0 0 9,815,901 9,815,901 30,124
2006 0 0 10,048,167 10,048,167 30,837
2007 0 0 10,286,379 10,286,379 31,568
2008 0 0 10,530,695 10,530,695 32,317
2009 0 0 10,781,277 10,781,277 33,086
2010 0 0 11,038,291 11,038,291 33,875
2011 0 0 11,295,041 11,295,041 34,663
2012 0 0 11,565,257 11,565,257 35,492
2013 0 0 11,842,427 11,842,427 36,343
2014 0 0 12,126,735 12,126,735 37,216
2015 0 0 12,418,371 12,418,371 38,111
2016 0 0 12,717,530 12,717,530 39,029
2017 0 0 13,024,412 13,024,412 39,970’
2018 0 0 13,339,223 13,339,223 40,937
2019 0 0 13,662,174 13,662,174 41,928
2020 0 0 13,993,481 13,993,481 42,944
2021 0 0 14,324,687 14,324,687 43,961
2022 0 0 14,673,155 14,673,155 45,030
2023 0 0 15,030,659 15,030,659 46,127
2024 0 0 15,397,441 15,397,441 47,253
2025 0 0 15,773,747 15,773,747 48,408
2026 0 0 16,159,833 16,159,833 49,593
2027 0 0 16,555,958 16,555,958 50,808
2028 0 0 16,962,392 16,962,392 52,056
2029 0 0 17,379,408 17,379,408 53,335
2030 0 0 17,807,291 17,807,291 54,648

Visalia UWMP Data Sources 6/10/2004
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California Water Service Company - Visalia District

Water Supply and Demand Analysis and Projections °
Actual & Projected Demand in Acre-Feet

Actual Projected Projected Projected

Year Demand Low Demand Average Demand High Demand
1980 14,627

1981 15,368

1982 14,485

1983 15,251

1984 18,343

1985 18,133

1986 19,544

1987 20,307

1988 19,937

1989 19,685

1990 20,454

1991 19,208

1992 21,023 18,301 21,948 26,471
1993 21,230 18,801 22,583 27,297
1994 22,737 19,391 23,375 28,386
1995 23,679 19,846 23,916 29,036
1996 24,967 20,313 24,471 29,702
1997 25,983 20,792 25,039 30,385
1998 23,199 21,283 25,623 31,086
1999 26,510 21,786 26,221 31,804
2000 26,922 22,302 26,834 32,541
2001 28,915 22,821 27,446 33,273
2002 30,065 23,364 28,090 34,046
2003 30,810 23,920 28,751 34,839
2004 24,491 29,429 35,653
2005 25,077 30,124 36,487
2006 25,678 30,837 37,342
2007 26,294 31,568 38,219
2008 26,926 32,317 39,119
2009 27,575 33,086 40,041
2010 28,240 33,875 40,987
2011 28,909 34,663 41,928
2012 29,608 35,492 42,922
2013 30,326 36,343 43,942
2014 31,062 37,216 44,988
2015 31,818 38,111 46,060
2016 32,593 39,029 47,160
2017 33,388 39,970 48,289
2018 34,204 40,937 49,446
2019 35,041 41,928 50,634
2020 35,900 42,944 51,852
2021 36,763 43,961 53,064
2022 37,667 45,030 54,345
2023 38,594 46,127 55,658
2024 39,545 47,253 57,006
2025 40,522 48,408 58,389
2026 41,523 49,593 59,807
2027 42,551 50,808 61,262
2028 43,606 52,056 62,755
2029 44,688 53,335 64,286
2030 45,799 54,648 65,857

Visalia UWMP Data Projected Demand

6/10/2004
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Visalia

Maximum Day & Average Day Demand
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CALIFORNIA WATER SERVICE COMPANY
LANDSCAPE GUIDELINES
| The Water Conservation Landscape Guide is intended to apply to
all Cal Water landscape projects. As Cal Water has been active in.
promoting water conserving'landscaping to its customers, so should
those same principles be adopﬁed and applied within, to compaﬁy
projects involving landscape instéllations and renovations.

Although these guidelines will apply in most cases, some
fléxibility may be allowed to accommodate individual site
constraints and changes in technology that are rapidly developing in
the landscape industry. ‘ |

Whether your landscape project is put out to bid or performed by

distridt personnel, landscape designs should include the following

considerations:
I. Design - Addresses site planning considerations, plant material

selection, and earthwork/mounding as they impact water use on-site.

II. Soils - Specifies soil testing (if needed), preparation and
amendment requirements to make the best use of the water delivered
to the plant material. Soil preparation is an iﬁpo:tant element in
assuring the success of drought-tolerant, low water use planting

designs.

III. Irrigation Management - Addresses the key irrigation
considerations which produce a design capable of delivering the
amount of water appropriate fo the plant materials in the mosﬁ
efficient way possible. In addition, this section addresses
concerns relative to the long-term operation and maintenance of the

irrigation systems by establishing long-term operational schedules.

CWS LANDSCAPE 1l



WATER CONSERVATION LANDSCAPE GUIDELINES

I. DESIGN

a) Site Planning - Landscape planting is required for erosion
control, fire clearance zones, screening, solar control, etc., as
well as for design continuity and aesthetic enhancement of the
individual site and its surrounding area. 1f feasible, the design
may incorporate existing, established on-site plant material into

the new design.

b) Plant Material Selection - Drought tolerant plant materials
(xeriscape) should be provided in all projects. Plant materials
shall be capable of healthy growth in their specific location and
capable of producing the desired effect. Plant materials should be
grouped by water needs for maximum irrigation efficiency. Little or
no turf should be included in the design. If turf is included, a
drought tolerant species should be considered.

c) Earthwork - Lawn should be discouraged on bermed areas.
Terracing of large mounds oOr slope areas should be reviewed as a
design possibility to reduce irrigation water runoff. :

II. SOILS

~a) A determination of soil type, depth, and uniformity present
on-site should be made at which time soil amendment consistent with
findings should be addressed. Decomposed organic matter or polymer
water retention products should be incorporated in the soil to
improve water infiltration and retention on all sites. '

b) Two or three inches of organic mulch should be added on top
of non-turf planted areas to reduce evaporation, moderate soil
temperatures, and discourage weeds. Sheet plastic and other
non-porous materials should not be placed under the mulch.

III. [RRIGATION MANAGEMENT

_ a) All irrigation systems should be designed to avoid runoff,
low head drainage, overspray, Or other similar conditions where
water flows onto adjacent property, non-irrigated areas, walks,
roadways, or structures.

: b) The design of the irrigation system should take into account
the soil's water holding capacity to determine appropriate water
application rates, timing, and quantities. - .

c) All landscaped areas should be serviced by an automatic
irrigation system operated by a multiple programmable controller.
Irrigation plans and specifications should include watering
schedules for each zone area and valve system based on the actual
needs of the plant material and the zone climatic conditions.
Schedules should call for early morning watering.

CWS LANDSCAPE 2



d) The irrigation design should utilize separate valve systems
for high water use and low water use areas and sprinkler head types
(spray heads, bubblers, drip emitters, etc.) capable of emitting ‘the
amount of water appropriate to the plant material zone.

e) Adjustments in watering schedules should be made for the
establishment of new plant materials, maintenance of plant materials
after the ;nitial establishment period, and weather changes.

f) Irrigation plans should include proviSions'for the long-term
maintenance of the systems including periodic inspection to assure
long-term water use efficiency.

CWS LANDSCAPE 3
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.S ANMPLE.

RULE NO. 14.1

MANDATORY WATER QONSEMTION AND RATIONING PLAN

GEN'ERAL INFORMATION ..

If water supplies are pro;eczed to be Lnsufflc;ent to meet
normal customer demand, the utility may elect to implement

‘voluntary conservation using the portion of this plan set -

forth in Section A of this Rnle after notifying the

E Commission’s Water Utilities Branch of its. intemnt. If in

the opinion of the utility more stringent water conservation

‘méasures are required, the utility shall request Commission

authorization to implement.the mandatory conservation and
rat;on;ng measures set forth in Sect;on B.

The Commission shall- authozize mandatory ccnservatlon and
rationing by approving Tariff SCHEDULE NO. 14.1, MANDATORY
WATER CONSERVATION AND RATIONING. . When Tariff :Schedule No.
14.1. has expzred or is not in effect, ‘mandatory conservation
and rationing measures will not be in force. Tariff )
Schedule No. 14.1 will set forth water use allocations,
excess water use penalties, cha:ges for removal of flow
restrictors, and the period during which mandatory

. conservation' and rat;cnlng measures will be in effect.

When Tariff Schedule No. 14 1 is in effect and the ut;llty
determines that water -supplies-are. again sufficient to meet
normal demands and mandatory conservation and rationing

- measures are no longer necessary, .the utility shall seek

Commission apprcval to rescind Tariff Schedule No. 14.1 to
discontinue rationing. - : o

In the.event of a water snpply shortage regu;r;ng a
voluntary or mandatory program, the utility shall make
available to its customers water conservation kits as .
required by Rule No. 20. The utility shall notify all
customers of the ava;labllzty of conservat;on k;ts.

Decision No.

(continued) '
(To be mserted by weility) lssued by (To be inserted by Cal P.ULC)
Advice Letter Na. : : Date Filed
- —

Effective
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RULE NO. 14.1
(continued)

A. CONSERVATION - NONESSENTIAL OR UNAUTHORIZED WATER USE

No customer shall use utility—su?plied water for
nonessential or unauthorized uses as defined belows:

1. Use of watesr-through any connection when the utility has
notified the customer in writing to repair a broken or
defective plumbing, sprinkler, watering or irrigation

-system and the customer has fajled to make such repairs
""within 5 days after receipt of .such notice. -

i 2. Use of water which results in flooding or run-off in
gutters, waterways, patios, driveways, or streets.

3. Use of water for washing aircraft, cars, buses, boats,
trailers or other vehicles without a.positive shutoff
' nozzle on the ocutlet end of. the hose, except for the’
washing of vehicles at commercial or fleet vehicle
' washing facilities operated at fixed locations where
equipment using water is properly maintained to avoi
wasteful use. . _ i . . -

4. Use of water through a hose for washing buildings,
. structures, sidewalks, walkways, driveways, patios, .
parking lots, tennis courts, or other hard-surfaced areas
. in a manner which results in excessive run-off or waste. .-

" 5. Use of water for watering streets with trucks, except for
injitial wash-down for construction purposes (if street
sweeping is not feasible), or to protect the health and
safety of the public. ’ ) '

6. Use of water for construction purposes, Such as _
consclidation of backfill, dust control, or other uses
unless no other source of water or other method can'be

- used.’ ' _ » N , .
7. Use of water for more than minimal landscaping in
- connection with any new construction. . ’

'(cbntinued)

J
")

L
ey 9 :
T 0} . . -

(To be inserted by wilityy . Issued by  (Te be'inserted by Cal P.UC)
} E Advice Letter No. Date Filed
. ramy

- Effective

Decision No. -l — - ..
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RULE NO. 14.1
(continued)

A. ‘8. Use of water for cutside plants, lawn, landscape and turf
. areas more often than every other day, with even numberesd
addresses watering on even numbered days of the month and
odd numbered addresses watering on the odd nmumbered days
of the month, except that this provision shall not apply’
to commercial nurseries, gqulf courses and other water—

dependent industries. .

‘3. Use of water for outside plants, lamn, landscape and turf
areas during certain hours if and when specified in
+Tariff Schedule No. 14.1 when the schedule is in effect

10. Use of water for waterlng outside plants and turf areas
using 2 hand held hose without a positive shnt—off valve.

11.Use of water for decorat;ve fcunta;ns or the filling- or

topping off of decorative lakes or ponds. Exceptions are
made for those decorative fountains, lakes, or ponds

whzch utilize recycled water.

12. Uselcf water for the flll;ng or'retllang of swimming
pools. ,

13.service of water.by any restaurant .except upon the
request of a patron. .

) 1 B. RATIONING OF WATER Usagg

In the event the conservation measures required by Section A
are Lnsufflcxent to contrel the water shortage, the utility

shall, upon Commission approval, impose mandatory
conservation and rationing. The water allocated for each
customer, the time period during which rationing shall be in
effect, and any additional conditions, will ‘be set forth in
Tariff Schedunle No. 14.1, which shall be filed for this
purpose at the t;me such raticning is approved by the

Commission.
" Before. rationing is authorlzed‘by the'Cbmﬁiseion the utility

shall hold public meetings and take all other applicable
steps required by Sections 350 through 358 of the Califormia -

Water Code.

J

O |

. L - (continued)
ey 9.
oo

" (To be inserted by utility) * Iesued by (To be inserted by Cal P.U.C)
3 . Advice Letter No. _ — Date Filed'

o Effec!ive

Dericion Na. I S
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' RULE NO. 14.1
(continned)

.C. ENFORCEMENT OF MANDATORY CONSERVATION AND RATIONING -

The water use restrictions .of the conservation program in
. Section A of this rule become mandatory when the :
rationing program goes into effect. These restricticns
are applicable whether or not the customer exceeds the
- monthly water allocaticnm. .

Upen inception of the mandatory. provisions of this Rule
the utility may, after one verbal and two written
‘warnings, install a flow-restricting device on the
service line of any premises where utility perscnnel.
' observe water being used for any nonessential or _
unauthorized use as defined in Section A.

A flow restrictor shall not restrict water delivery hyf
greater than 50%. of normal flow and shall provide the

premises with a minimmm of 6 Ccf/month.

Phe restrictor

may be removed only by the utility, after a three-day
period has elapsed, and upon payment of the appropriate
removal charge as set forth in Tariff Schedunle No. 14.1.

After the removal ‘of a restricting device, if any
nonessential or unauthorized use of water continues, the
utility may install ancther flow-restricting device.
This device shall ‘remain-in place-until rationing is no
longer in effect and until the appropriate charge for

removal has been paid to the utility.

Each customer’s water allocation shall be shown on the
water bill.  Water allocations may be appealed in
writing as provided in Section D of this Rule. 1If a.
-customer uses water in excess of the allocated amount,
the utility may charge the excess usage penalty shown in

Tariff SChedﬂ.le NQ- 14-10 R )

Any monies collected by the wtility through excess usage
penalties shall not be accounted for as income, but .shall
be accumlated by the utility in a separate account for

by the Commission.

, The charge for rémoval of a.' flow-restricting device s
be in accordance with Tariff Schednle No. 14.l1. -

(continued)

. disposition as directed or authorized from time to time

hall

(Ta be inscrted by utility) Issued by

(To be wserted by Cal B.U.C)

Date Filed

Advice-Letter No.
. ) M

Effective
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" RULE NO. 14.1
(continued)

D. APPEAL, PROCEDURE

-Any customer who seeks a variance from any of the provisions
‘of this mandatory water conservation and rationing plan or a
change 'in water allocation shall notify the utility in
writing, explaining in detail the reasons for such a :
variation. The utility-‘sha.ll_-,respond to each such _Xeguest.

Any customer not satisfied with the ‘utility’s response may
file an appeal with. the staff of the Commission.. The
customer and the utiliry will.be notified of the disposition
of such appeal by letter from the Pxecutive Director ‘of the.

Commission. o

If the customer disagrees.with such disposition, the
customer shall have the right to file a formal complaint
with the Commission. Except as set forth in this Section,
no perscn shall have any right or claim in law or-in equity,
against the utility because of, or as a result of, any
matter or thing done or threatened .to be done pursuant to
the provisions of this mandatory water conservation and
rationing plan. . : )

'E. PUBLICITY _
" In the event the wtility finds it necessary to implement
 this plan, it shall notify customers and hold public _
hearings concerning the water supply sitnation, in
‘accordance with Chapter 3, Water Shortage Emergencies,
Sections 350 through 358, of the Califormia Water Code. The
utility shall also provide each customer with a copy of this -

poster, flyer, newspaper, television or radio spat/
advertisement, commnity bulletin board, or other
appropriate method(s). 4

Jt
s I i
L .
;‘:\". 9 [
; ° (To be inserted by utility) . Issued by (Ta be inserted bv Cal P.UC)
3 " Advice Latter Not . - Date Filed
Effective _

Dercisinn Nn.






URBAN WATER MANAGEMENT PLAN
CALIFORNIA WATER SERVICE COMPANY VISALIA

APPENDIX E

BMP ECONOMIC ANALYSIS ASSUMPTIONS

Visalia 2004






Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 1 — Water Survey Programs for Single-Family Residential and Multi-Family Residential
Customers

Description: Conduct water surveys that include both indoor and outdoor components. Provide
recommendations and install plumbing retrofit devices where needed.

Assumptions:

1. Number of surveys necessary to complete is 15% of the baseline number of housing units in 1997.
15% of single-family units and 15% of multi-family units will be surveyed within 10 years of the date
implementation is to commence. Surveys will be conducted according to the following schedule: 1.5%
by end of the first reporting period, 3.6% by end of second reporting period, 6.3% by end of third
reporting period, 9.6% by end of fourth reporting period, and 15% by end of the fifth reporting period.

MOU, page 16 and page 17 Section E.d. California legislation requires that plumbing fixtures manufactured,
sold or installed after early 1992 be low-water-use fixtures. Therefore, the greatest water savings can be
achieved in pre-1992 homes.

2. Single-family water usage = 600 gpd/unit (62% is outdoor use)

Single-family water usage was calculated based on historical single family water use and single-family
househoids. The monthly indoor water use is assumed to be equivalent to 90 percent of the total water
used in the lowest water use month in 1997. Outdoor water is calculated as the difference between annual
total use and the assumed annual indoor water use.

3. Muilti-family water usage = 280 gpd/unit (36% is outdoor use)

Multi-family water usage was calculated based on historical multi-family water use and multi-family
households. The monthly indoor water use is assumed to be equivalent to 90 percent of the total water
used in the lowest water use month in 1997. Qutdoor water is calculated as the difference between annual
total use and the assumed annual indoor water use.

4. Water savings from indoor teak detection, not including toilet leaks = 0.5 gpd per residence

A & N Technical Services report (2000, page 2-20) (12.4 gpd per household repair; 4 percent of households
audited have leaks).

5. Water surveys decrease outdoor water use by 10%
MOU estimate is 10% (page 17).

6. Each water survey costs $50

7. The life span of a water survey is four years.

A & N Technical Services report (2000, page 2-20) gives life spans for various components of a water
survey. Four years was selected as a reasonable average value based on that information.

8. Water savings from indoor plumbing retrofits are tracked under BMP 2. Only water savings from a
decrease in outdoor water use and water savings from indoor leak detection are tracked in BMP 1 to
avoid double counting of water savings.
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Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 2 - Residential Plumbing Retrofit

Description: Install plumbing retrofit devices in single- and muiti- family residences.

Assumptions:

1. Plumbing retrofit devices will be installed at a minimum of 10% of residences per reporting period until it
can be demonstrated that 75% of pre-1992 single-family residences and 75% of pre-1992 multi-family
residences have low flow showerheads (LFSHs).

MOU, page 19.
2. 22.5% of residences have low-water-use fixtures.

Based on professional judgement, it was estimated that 45% of plumbing fixtures in pre-1992 residences
have been replaced with low-water-use fixtures due to natural attrition. Assuming that one-half of these
plumbing fixtures have replaced all fixtures in some pre-1992 residences and one-half of these plumbing
fixtures are spreadout, replacing only a portion of the fixtures in some pre-1992 residences, then 22.5
percent of pre-1992 residences already have low-water-use fixtures.

3. It will take approximately 10.5 years to demonstrate that 75% of residences have LFSHs.

It was assumed that two LFSHs in a residence must be replaced to meet MOU requirements. If 22.5% of
the residences have low-water-use fixtures, then 52.5% of the pre-1992 residences must still be replaced.
At 5% of the residences replaced per year (10% replaced per reporting period) it would take 10.5 years to
demonstrate that a total of 75% of residences have LFSHs.

4. There are an average of 1.1 showers, 1.7 toilets, and 2.6 faucets (1 kitchen faucet and 1.6 other
faucets) per residence.

For BMP 14, it has been determined that there is an average of 1.7 toilets per residence (see BMP 14 for
details). Based on professional judgement, it is assumed there are two-thirds the number of showers as
toilets, and 1.5 times the number of faucets as toilets.

5. Water savings from one low-flow showerhead = 5.5 gpd

A & N Technical Services report (2000, page 2-16).

6. Water savings from one faucet aerator = 1.5 gpd

A & N Technical Services report (2000, page 2-16).

7. Water savings from one toilet flapper = 8 gpd; assume 8 percent of toilets leak.
A & N Technical Services report (2000, page 2-16).

8. Water savings from one kitchen “flip” aerator = 3.0 gpd.

Based on data provided by Southern California Water Company. Kitchen faucet water savings are due to
the intermittent use of the flip feature during the rinse cycle.

9. Indoor water savings = 12.5 gpd/unit.

The following equation was used to calculate indoor water savings, based on assumptions 4 through 8:
[(1.1%5.5) + (1.0*3.0+1.6*1.5) + (1.7*8*0.08)]

10. The BMP will cost an average of $50 per residence.
11. The life span of the retrofit devices is four years.

A & N Technical Services report (2000, page 2-16) gives life spans for a various components of a water
survey. Four years was selected as a reasonable average value based on that information.
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Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 4 - Metering With Commodity Rates for all New Connections and Retrofit of Existing
Connections

Description: Install water meters at connections that serve single- and multi- family residences.

Assumptions:
1. Meters will be installed at 10% of pre-1992 single-family residences every year for ten years.

The MOU (page 23) requires 100% of existing unmetered accounts to be metered within 10 years of
implementation date. As of January 1992, California law requires all new services to include water meter
installation.

2. Single-family water usage = 600 gpd/unit.

See BMP 1 for determination of water usage.

3. Metering will reduce water usage by 20%.

MOU, page 24.

4. Meters cost an average of $620 each, including meters and overhead.

Cost estimate based on information obtained during a meter study for the City of Fresno (Brown and
Caldwell, 1992).

5. It will cost an average of $18/year to read and maintain one meter.

Cost estimate based on information obtained during a meter study for the City of Fresno (Brown and
Caldwell, 1992). We also incorporated information provided by SCWC.

6. The life span of water meters is 20 years.

Pubilic Utilities Commission Order 103 gives a 20 year life span for smaller than one-inch meters and 15
years for one-inch meters. It is assumed meters being installed are smaller than one-inch. This analysis
does not include replacement of meters.
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Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 5 - Large Landscape Conservation Programs and Incentives

Description: Conduct water surveys for accounts with large landscaped areas including schools,
cemeteries, parks, and civic centers. Provide recommendations for water conservation.

Assumptions:

1. Eto-based water use budgets will be developed for 90 percent of the Cll accounts with dedicated
irrigation meters by the end of the second reporting period (22.5 percent per year for four years).

MOU (Page 27, Section C.a.)

2.  Water surveys will be offered to 20 percent of the Cll accounts with mixed use or no meters every
reporting period (10 percent per year).

MOU (Page 27, Section C.b.)

3. lIrrigation water use surveys will be completed for 15 percent of Cll accounts with mixed use or no
meters within 10 years of the date implementation was to commence. An agency will be considered on
track if the percent of ClI accounts with mixed use or no meters receiving landscape water use equals
or exceeds the following: 1.5% by end of the first reporting period, 3.6% by end of second reporting
period, 6.3% bY end of third reporting period, 9.6% by end of fourth reporting period, and 13.5 percent
by end of the 9" year. 15% must be reached by the end of the fifth reporting period.

MOU (Page 28, Section E.d.)
4. There are 0 dedicated landscape metered accounts and 3,335 Cll mixed use accounts.

Data provided by California Water Service Company in a spreadsheet entitled Water Supply and Demand
Analysis and Projections, prepared October 16, 2000.

5. Cli mixed use account landscape areas are assumed to be an average of 0.5 acre in size.
This is based on professional judgement.
6. Water use prior to the survey is 5.1 ft per year.

Irrigation allocation is equal to 100 percent of local evapotranspiration (ETo), and the MOU estimates that
surveys will reduce water usage by 15 percent. The local ETo was determined (53 in/year based on
California Irrigation Management Information System data) and multiplied by 1.15 to obtain 61 inches (5.1 f)
per year for current water use. (Most conservative approach for economic analysis)

7. Surveys will reduce water usage by 15%.
MOU, page 29.
8. The life span of the large landscape water surveys is four years.

A & N Technical Services report (2000) gives a life span of four years for turf audits (page 2-20). It is
assumed that water surveys for large landscapes will have a similar life span.

9. Each survey will cost $250 per acre.

This estimate is based on information presented in Cal Poly's 1988/89 annual report on their landscape
water management program. The estimate includes labor, administration, evaluation and overhead.,
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Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 6 - High-Efficiency Washing Machine Rebate Programs

Description: Provide rebates to single-family residences for high-efficiency washing machines.

Assumptions
1. Each rebate will cost $75.

The MOU does not require implementation of this BMP if the maximum cost-effective rebate is less than $50
(MOU, page 31). A $50 rebate plus an additional $25 per rebate for program administration and overhead
was assumed.

2. Each high efficiency washing machine will reduce water usage by 5,100 gallons per year.
MOU, page 32.

3. Rebates will be accepted by one percent of single-family residences per year for 20 years.
Estimate based on professional judgement.

4. The life span of a high efficiency washing machine is 12 years.

CUWCC, 1996, Guidelines for Preparing Cost Effective Analysis of Urban Water Conservation Best
Management Practices, September 1996, page 3-2.
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Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 9 — Conservation Programs for Commercial, Industrial, and Institutional (Cll) Accounts

Description: Implement a program to conduct water-use surveys and customer incentives programs for Cli
customers.

Assumptions:

1. Water-use surveys will be conducted at 10% of Cll accounts within 10 years of the date implementation
is to commence. Surveys will be conducted according to the following scheduie: 0.5% of the total
number of surveys required by the end of the first reporting period, 2.4% by end of second reporting
period, 4.2% by end of third reporting period, 6.4% by end of fourth reporting period, and 10% by the
end of the fifth reporting period. Those customers will also be included in an incentives program.

MOVU, page 37 and page 40, Section E.b.3

2. Ultra-low-flush toilets (ULFT) in Cll establishments will be replaced to produce water savings over a 10
year implementation period equal to 15 percent of total water savings potential as determined in Tabie
E-2. Economic Analysis Worksheets.

MOU, BMP 9, A.(b)ii.

3. Given the choice to implement BMP 9 A (c) or (d), BMP 9 A (c), Cll Water Use Survey and Customer
incentives Program, was selected for implementation.

MOU BMP 9, A.(c)
4. The life span of a water survey is four years.

It was assumed that the life span for a Cll water survey is the same as the life span for a residential survey.
A & N Technical Services report (2000, page 2-20) gives life spans for various components of a residential
water survey. Four years was selected as a reasonable average value based on that information.

5. The average annual water savings resulting from a commercial and institutional water survey is 0.83
acre-feet per account.

A & N Technical Services report (2000, page 2-35) gives average annual water savings for three types of
surveys; “analyst surveys”, “consultant surveys” and “water efficiency studies”. Analyst surveys are
conducted by non-engineers, consultant surveys are conducted by engineers for sites that have process
water, and water efficiency studies are conducted at major industrial facilities that use very large quantities
of water. For purposes of this economic analysis, it was assumed that only analyst surveys will be
conducted for commercial and institutional account surveys. Values for water savings in the A & N report
represent the maximum potential water savings that could occur if a customer were to implement every
possible water conservation measure. Experience has shown that approximately 25% of the maximum
potential water savings is actually realized, which is what was assumed (personal communication with John
Sweeten, Metropolitan Water District, 5-9-00.)

6. The average annual water savings resulting from an industrial water survey is 2.1 acre-feet per account.

A & N Technical Services report (2000, page 2-35) gives average annual water savings for three types of
surveys; “analyst surveys”, “consuitant surveys” and “water efficiency studies”. Analyst surveys are
conducted by non-engineers, consultant surveys are conducted by engineers for sites that have process
water, and water efficiency studies are conducted at major industnial facilities that use very large quantities
of water. For purposes of this economic analysis, it was assumed that only consultant surveys will be
conducted for industrial account surveys. Values for water savings in the A & N report represent the
maximum.potential water savings that could occur if a customer were to implement every possible water
conservation measure. Experience has shown that approximately 25% of the maximum potential water
savings is actually realized, which is what was assumed (personal communication with John Sweeten,
Metropolitan Water District, 5-9-00.)

7. Each analyst survey (for commercial and institutional accounts) will cost an average of $680 and each
consultant survey (for industrial accounts) will cost an average of $1,680. These costs include the cost
of conducting the survey and overhead.
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Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 9 — Conservation Programs for Commercial, Industrial, and Institutional (Cll) Accounts

Description: Implement a program to conduct water-use surveys and customer incentives programs for Cll
customers.

A & N Technical Services report (2000, page 2-35).

8. The cost of toilets, advertising, administration, overhead, and toilet recycling is $126 per ULFT. The
cost does not include installation, which will be covered by the customer.

9. The life span of the new ULFTs is 20 years.

MOU, page 70.

10. Table E-2. Economic Analysis Worksheet for BMP 9 requires the input of toilet counts per Cll subsector.
Number of 1992 toilets per Cll subgroup provided by CUWCC 10/4/00.
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Visalia
Table E-1. Assumptions Used for Economic Analysis of Water Conservation BMPs

BMP 14 - Residential ULFT Replacement Programs

Description: Implement a program to replace existing high-water-using toilets with ultra-low-flush toilets
(ULFT) in single- and multi-family residences.

Assumptions:

1. There are an average of 3.4 people per single-family residence and 2.5 people per multi-family
residence.

Visalia has an average of 3.0 people per household (California Department of Finance Report E-5, Table 2
“City/County Population and Housing Estimates” January 1, 2000). Because useful data quantifying single-
family and multi-family household sizes in this CSA are unavailable, it is assumed that a ratio of multi-family
to single-family household sizes is 0.7.

2. There are an average of 1.7 toilets per single-family residence and 1.5 toilets per muiti-family residence.

An average of 1.7 toilets per unit was calculated using 1990 census data conceming the number of
bedrooms per housing unit. Based on professional judgement, it was assumed a one bedroom unit has 1
toilet, a two bedroom unit has 1.5 toilets, a three bedroom unit has 2 toilets, a four bedroom unit has 2.5
toilets and a five bedroom unit has 3 toilets. Because multi-family units tend to have fewer toilets on
average than single-family units, it was assumed 1.5 toilets per multi-family residence and calculated that
the single-family units would need to have 1.7 toilets per unit to achieve an overall average of 1.7 toilets per
dwelling unit.

3. Water savings from ULFTs are 34.2 gpd/unit for single-family residences and 53.0 gpd/unit for muiti-
family residences.

MOU, Exhibit 6, Table 1 and Table 2.

4. Homes constructed after 1991 already have ULFTs.

As of January 1992, California legisiation requires that ULFTs be installed in all newly constructed homes.
5. The life span of the new ULFTs is 20 years.

MOU, page 70.

6. Natural toilet replacement rate is 4% per year.

MOU, page 70.

7. Average resale rate for single-family units in Tulare County is 3.2%

Assumption based on the 1996 single-family average resale rate for Tulare County. This rate was obtained
from the CUWCC Website, WWW.CUWCC.ORG, November 2000.

8. Average resale rate for multi-family units in Tulare County is 2.0%

Assumption based on the 1998 multi-family average resale rate for Tulare County. This rate was obtained
from the CUWCC Website, WWW.CUWCC.ORG, November 2000.

9. The cost of toilets, advertising, administration, overhead, and toilet recycling is $126 per ULFT. The
cost does not include instailation, which will be covered by the customer.

06/26/04 12:48 PM
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Tulare Lake Hydrologic Region
Kaweah Groundwater Basin

San Joaquin Valley Groundwater Basin, Kaweah
Subbasin

¢ Groundwater Subbasin Number: 5-22.11
e County: Tulare, Kings
e Surface Area: 446,000 acres (696 square miles)

Basin Boundaries and Hydrology

The San Joaquin Valley is surrounded on the west by the Coast Ranges, on
the south by the San Emigdio and Tehachapi Mountains, on the east by the
Sierra Nevada and on the north by the Sacramento-San Joaquin Delta and
Sacramento Valley. The northern portion of the San Joaquin Valley drains
toward the Delta by the San Joaquin River and its tributaries, the Fresno,
Merced, Tuolumne, and Stanislaus Rivers. The southern portion of the valley
is internally drained by the Kings, Kaweah, Tule, and Kern Rivers that flow
into the Tulare drainage basin including the beds of the former Tulare, Buena
Vista, and Kern Lakes.

The Kaweah subbasin lies between the Kings Groundwater Subbasin on the
north, the Tule Groundwater Subbasin on the south, crystalline bedrock of
the Sierra Nevada foothills on the east, and the Kings River Conservation
District on the west. The subbasin generally comprises lands in the Kaweah
Delta Water Conservation District. Major rivers and streams in the subbasin
include the Kaweah and St. Johns Rivers. The Kaweah River is the primary
source of recharge to the area. Average annual precipitation is seven to 13
inches, increasing eastward.

Hydrogeologic Information

The San Joaquin Valley represents the southern portion of the Great Central
Valley of California. The San Joaquin Valley is a structural trough up to 200
miles long and 70 miles wide. Itis filled with up to 32,000 feet of marine
and continental sediments deposited during periodic inundation by the
Pacific Ocean and by erosion of the surrounding mountains, respectively.
Continental deposits shed from the surrounding mountains form an alluvial
wedge that thickens from the valley margins toward the axis of the structural
trough. This depositional axis is below to slightly west of the series of rivers,
lakes, sloughs, and marshes, which mark the current and historic axis of
surface drainage in the San Joaquin Valley.

Water Bearing Formations

The sediments that comprise the Kaweah Subbasin aquifers are
unconsolidated deposits of Pliocene, Pleistocene, and Holocene age. On the
east side of the subbasin, these deposits consist of arkosic material derived
from the Sierra Nevada and are divided into three stratigraphic units:
continental deposits, older alluvium and younger alluvium. In the western
portion of the subbasin, near Tulare Lake bed, unconsolidated deposits
consisting of flood-subbasin and lacustrine and marsh deposits interfinger
with east side deposits.

The continental deposits of Pliocene and Pleistocene age are divided into
oxidized and reduced deposits based on depositional environment. The
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oxidized deposits, which crop out along the eastern margin of the valley, consist
of deeply weathered, poorly permeable, reddish-brown sandy silt and clay with
well-developed soil profiles. The reduced deposits are moderately permeable
and consist of micaceous sand, silt, and clay that extend across the trough in the
subsurface to the west side of the valley.

Older alluvium, which overlies the continental deposits, is moderately to
highly permeable and is the major aquifer in the subbasin. Younger alluvium
consists of arkosic beds, moderately to highly permeable consisting of sand
and silty sand. Flood-basin deposits consist of poorly permeable silt, clay,
and fine sand. Ground water in the flood-basin deposits is often of poor
quality. Lacustrine and marsh deposits consist of blue, green, or gray silty
clay and fine sand and underlie the flood-subbasin deposits. Clay beds of the
lacustrine and marsh deposits form aquitards that control the vertical and
lateral movement of ground water. The most prominent clay bed is the
Corcoran clay which underlies the western half of the Kaweah Subbasin at
depths ranging from about 200 to 500 feet (DWR 1981). In the eastern
portion of the subbasin, ground water occurs under unconfined and semi-
confined conditions. In the western half of the subbasin, where the Corcoran
Clay is present, ground water is confined below the clay.

Land subsidence of up to 4 feet due to deep compaction of fine-grained units
has occurred in separate areas of the southern and western portion of the
Subbasin (Ireland and others 1984). The estimated average specific yield for
this subbasin is 10.8 percent (based on DWR internal data and Davis 1959).

Restrictive Structures

Groundwater flow is generally southwestward. Small groundwater
depressions occurred to the north and south of Visalia and at the subbasin’s
northwest corner, and a groundwater mound was present in the central
western subbasin during 1999 (DWR 2000). Based on current and historical
groundwater elevation maps, horizontal groundwater barriers do not appear
to exist in the Subbasin.

Groundwater Level Trends

Changes in groundwater levels are based on annual water level
measurements by DWR and cooperators. Water level changes were
evaluated by quarter township and computed through a custom DWR
computer program using geostatistics (kriging). On average, the subbasin
water level has declined about 12 feet from 1970 through 2000. The period
from 1970 through 1978 showed steep declines totaling about 25 feet. The
ten-year period from 1978 to 1988 saw stabilization and rebound of about 50
feet, bringing water levels above the 1970 water level by 25 feet. 1988
through 1995 again showed steep declines, bottoming out in 1995 at nearly
35 feet below the 1970 level. Water levels then rose about 22 feet from 1996
to 2000, bringing water levels to approximately 12 feet below 1970 levels.

Groundwater Storage

Estimations of the total storage capacity of the subbasin and the amount of
water in storage as of 1995 were calculated using an estimated specific yield
of 10.8 percent and water levels collected by DWR and cooperators.
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According to these calculations, the total storage capacity of this subbasin is
estimated to be 15,400,000 af to a depth of 300 feet and 107,000,000 af to the
base of fresh groundwater. These same calculations give an estimate of
11,600,000 af of groundwater to a depth of 300 feet stored in this subbasin as
of 1995 (DWR 1995). According to published literature, the amount of
stored groundwater in this subbasin as of 1961 is 34,000,000 af to a depth of
< 1000 feet (Williamson 1989).

Groundwater Budget (Type B)

Although a detailed budget was not available for this subbasin, an estimate of
groundwater demand was calculated based on the 1990 normalized year and
data on land and water use. A subsequent analysis was done by a DWR
water budget spreadsheet to estimate overall applied water demands,
agricultural groundwater pumpage, urban pumping demand and other
extraction data.

Natural recharge is estimated to be 62,400 af. Artificial recharge was not
determined for all entities, but Lakeside Irrigation District has recharged
about 7,000 af per year and in wet years may recharge up to 30,000 af
(Cartwright 2001). There is approximately 286,000 af of applied water
recharge into the subbasin. Subsurface inflow was not determined. Annual
urban and agricultural extraction is estimated to be 58,800 af and 699,000 af,
respectively. Other extractions and subsurface inflow were not determined.

Groundwater Quality

Characterization. The groundwater in this basin is generally of a calcium
bicarbonate type, with sodium bicarbonate waters near the western margin.
TDS values range from 35 to 1,000 mg/L, with a typical range of 300 to 600
mg/L. The Department of Health Services, which monitors Title 22 water
quality standards, reports TDS values in 153 wells ranging from 35 to 580
mg/L, with an average value of 189 mg/L.

Impairments. There are localized areas of high nitrate pollution on the

eastern side of the basin. There is also high salinity water between Lindsay
and Exeter (Edwards 2001).

Water Quality in Public Supply Wells

Constituent Group' Number of Number of wells with a
wells sampled’ concentration above an MCL®

Inorganics — Primary 157 1

Radiological 158 8

Nitrates 165 13

Pesticides 167 16

VOCs and SOCs 165 5

Inorganics — Secondary 157 25

A description of each member in the constituent groups and a generalized
discussion of the relevance of these groups are inciuded in California’s Groundwater
— Bulletin 118 by DWR (2003).

2 Represents distinct number of wells sampled as required under DHS Title 22
program from 1994 through 2000.
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? Each well reported with a concentration above an MCL was confirmed with a

second detection above an MCL. This information is intended as an indicator of the
types of activities that cause contamination in a given basin. It represents the water
quality at the sample location. [t does not indicate the water quality delivered to the
consumer. More detailed drinking water quality information can be obtained from the

local water purveyor and its annual Consumer Confidence Report.

Well Characteristics

Well yields (gal/min)
Municipal/irrigation Range: 100 — 2,500 Average: 1,000 - 2,000
Total depths (ft)
Domestic

Municipal/lrrigation Range: 100 - 500

Active Monitoring Data

Agency Parameter Number of wells
Imeasurement frequency

DWR (incl. Groundwater levels 568 Semi-annually

Cooperators)

Department of Title 22 water 270 Varies

Health Services (inc. quality

cooperators)

Basin Management

Groundwater management: Kings County Water District promulgated a
Ground Water Management Plan under AB
255 during 1992, and the Kaweah Delta Water
Conservation District passed a Ground Water
Management Plan under AB 3030 in 1995.
Water agencies

Pubiic Exeter .D., Ivanhoe I.D., Kaweah-Delta Water
Conservation District, Kings River
Conservation District, Lakeside Irrigation
Water District, Lindmore 1.D., Lindsay-
Strathmore 1.D., St. Johns W.D., Tulare 1.D.,
and Stone Corral W.D.

Private California Water Service — Visalia; Meiga
Canal Company; Settlers Ditch Company;
Corcoran Irrigation Company.
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