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Gentlemen:

In accordance with our work authorization dated 1 October 1990, Kennedy/
Jenks/Chilton is pleased to submit twenty (20) copies of the final draft
Warren Valley Basin Management Plan. This management plan provides a compre-
hensive strategy to balance water supplies and demands in the Yucca Valley
area, develop a physical solution to the overdraft of the Warren Valley Basin,
protect groundwater quality, and inform the public and the Court of the
Watermaster’s progress in implementation of the plan.

We appreciate the review comments and valuable contributions of the Water-
master Board, and particularly the engineering committee, and we would be
pleased to meet with you to discuss the contents of the plan.

Very truly yours,

KENNEDY/JENKS/CHILTON -
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Lynn M. Takaichi
Vice President
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CHAPTER 1
EXECUTIVE SUMMARY

The Warren Valley Basin provides a groundwater supply for the community
of Yucca Valley in San Bernardino County, California. Since the 1950’s,
extractions from the Basin have exceeded its safe yield of 200 acre-feet
per year. [Que to an increasing overdraft problem, the Basin was
adjudicated in 1977. In its adjudication judgement, the Court appointed
the Hi-Desert Water District (HDWD) Watermaster and ordered the Water-
master to develop a physical solution to the overdraft problem.

Since the adjudication, several studies of the Basin have been conduct-
ed; however, a comprehensive Basin management plan had not been pre-
pared. Accordingly, when the Watermaster requested approval of several
motions in August 1990, the Court expressed its frustration at the
seemingly slow pace of addressing the overdraft problem and appointed
six new non-voting members to the Watermaster Board. These new Board
members were directed to report to the Court in six months regarding the
progress of the Watermaster in developing a viable plan to address the
overdraft problem.

In recognition of the need to develop a consensus regarding a solution
to the overdraft problem, the Watermaster Board authorized the prepara-
tion of this Warren Valley Basin Management Plan. The management plan
presented in this report is a result of engineering evaluations and
monthly review meetings with the engineering committee of the Water-
master which is composed of eight of the eleven Board members. The plan
also reflects the significant level of current HDWD activities which
affect water supply planning. Among these activities are the following:

1. An aggressive water conservation program.

2. Settlement of the Mainstream Well litigation.

3. Voter-approval of the Morongo Basin Pipeline and ongoing
contractual, environmental, financial, and program management
activities related to its implementation.

4. Imposition of new connection moratoriums by HDWD, Department of
Health Services and Superior Court.

5. Ongoing evaluations of potential new imported water sources.
6. Purchase of the Yucca Water Company’s (YWC) water system.

7. Preparation of water rate study to generate sufficient funds
for ongoing activities.

1.1 904619.00



8. Discussions with Metropolitan Water District (MWD) regarding
the possibility of interagency conjunctive use of the Warren
Valley Basin.

9. Approval of stormwater conservation concepts by the San Bernar-
dino County Flood Control District.

10. Expanded representation of the Watermaster Board.

These recent activities affect both water supply and demand and are
incorporated into the management plan.

Initially, management objectives for the Watermaster were established.
Based on these objectives, current activities and potential program
elements to increase water supplies or decrease water demands were
evaluated and specific recommendations were formulated. The implementa-
tion of each recommended action was categorized as short-term

(1 to 2 years), intermediate-term (3 to 5 years), or long-term (beyond 5
years). Based on the recommended roles of the Watermaster and HDWD, the
responsibility for implementation was also recommended. A summary of
the management objectives, recommended program elements, implementation
responsibility, and implementation schedule is presented in Table 1-1.

For planning purposes, a 20-year water supply planning horizon was
selected. This period provides sufficient time to accommodate changing
water supply and demand scenarios without an unnecessary commitment of
financial resources. It is intended that this management plan would be
reviewed and adjusted on an annual basis so that water supplies are
constantly maintained 20 years ahead of water demands. This dynamic
assessment process is the foundation of the management plan.

Based on this 20-year planning period, the balance between water supply
and demand was evaluated for five alternative growth scenarios. The
growth alternatives range from a zero growth rate (GA-0) to the most
rapid growth rate (GA-4). Scenario GA-1 is based on an annual water
consumption increase of 50 acre-feet per year (AFY). Scenario GA-2 is -
based on a 2 percent annual growth rate in water demand. Scenario GA-3
is based on HOWD’s draft water supply master plan in which the decreased
availability of developable land and the connection limitations within
the YWC service area were taken into account. Scenario GA-4 assumes a
3.25 percent annual growth rate projected by the Southern California
Association of Governments (SCAG). The growth alternatives assume that
existing moratoriums placed on the HDWD and YWC service areas will
suppress the growth rate to one percent for the period from 1990 to
1995. The use of higher growth rates after 1995 anticipates removal of
the moratoriums. Water supply estimates are based on the safe yield of
the Warren Valley Basin, anticipated supplies from the Mainstream Well
and Morongo Basin Pipeline, and the recommended actions summarized in
Table 1-1. These activities are the key components of the recommended
physical solution to the overdraft problem of the Warren Valley Basin.

1.2 904619.00



The results of this water supply/demand balance for each growth scenar-
io, as well as the anticipated impact on Basin capacity, are presented
in Tables 1-2 to 1-6. Based on this analysis, to restore the Basin
capacity to its current level, the growth in water demands should be
maintained within those represented by GA-4 if the recommended manage-
ment plan is fully implemented.

To implement the ongoing activities of the Watermaster, it is recommend-
ed that an annual budget of $235,000 be established; however, of this
amount, approximately $67,000 must be utilized to repay the HOWD for
advanced funds. To generate these funds, it is recommended that a
production assessment of $84 per acre-foot be established. This
assessment would apply to every acre-foot of groundwater extracted by
HOWD, Blue Skies Country Club, or other future water users. In addi-
tion, to recharge the Basin, it is recommended that a replenishment
assessment of $1,009 per acre-foot be established. This assessment
would apply to extractions beyond the safe yield allocations of HDWD,
Blue Skies Country Club, or other future water users. Furthermore, it
is recommended that Basin equity assessments be authorized when imported
water becomes available. Basin equity assessments are a revenue-neutral
management tool that can be used to economically encourage the use of
one water supply in preference to the others.
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CHAPTER 2
INTRODUCTION

This chapter presents a brief background of the water supply problems of
the Warren Valley Basin and the need for this management plan. The
objectives and scope of this plan are summarized.

BACKGROUND AND AUTHORIZATION

Early development in the Yucca Valley area resulted in the formation of
many privately owned water companies that provided water for domestic
consumption. In 1962, several of them merged and the Yucca Valley
County Water District was formed (presently the Hi-Desert Water Dis-
trict.) This District served customers on the east end of town.

Between 1964 and 1966, a series of assessment districts were formed that
expanded the water service to areas of Yucca Mesa.

In the early 1960’s, a portion of the Mesa formed the Star Vista
District. Because its well did not produce adequate water to supply its
customers, this District tried without success to locate water in the
Pipes Sub-basin. Unable to locate adequate water, the Star Vista
District requested that the Green Water Development Association annex
it. Because the request was denied, Star Vista made the same request to
the Hi-Desert Water District (HDWD) and was annexed in 1965. At that
time, the Green Water Development Association had a very small territory
to the north (Flamingo Heights). Its boundary extended between Tracy
Blvd. on the south end to the Dalton Tanks property on the north and
only customers along 01d Woman Springs Road were served. Many years
later, the Green Water Development Association would become the Desert
View County Water District. However, at the time the Mesa was annexed
into HDWD, it was a long distance from the Mesa. In 1966, Improvement
District #1 was formed to purchase the Rancho Ramon and Mountain Mutual
Water Companies on the Mesa. The systems purchased or installed by HDWD
on the Mesa are those still in existence today, After the formation of
Assessment District 1972-1, another 34 miles of pipelines were installed
and a 750,000 gallon reservoir was constructed to serve customers in the
north and north-east portions of the Mesa.

The northern boundaries of HDWD have not changed since 1972, and the
majority of the Mesa has been served by HOWD since the mid-sixties. ‘In
1990, HDWD acgquired the water system of the Yucca Water Company and now
serves most of the water users overlying the Warren Valley Basin as well
as water users on Yucca Mesa which overlie the Ames VYalley Sub-basin.

The Warren Valley Basin provides a groundwater supply for the community
of Yucca Valley in San Bernardine County, California. The average
annual recharge and replenishment to the Basin is approximately 200
acre-feet per year (AFY). Extractions from the Basin are made by the
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Hi-Desert Water District (HDWD), Yucca Water Company, Ltd. (YWC)
(recently acquired by HDOWD), Blue Skies Country Club, Institute of
Mental Physics, and numerous individuals for small domestic uses. From
the 1950’s, the extractions from the Basin have exceeded its safe yield.

Concerned about the prospect of not only continuing but even
significantly increasing overdraft, HOWD filed a complaint for adjudi-
cation of the groundwater in 1976 (Case No. MCV198, formerly Case No.
172103). In 1977, the Superior Court for the County of San Bernardino
issued its judgement for adjudication. In the adjudication, the Court
recognized the need to issue groundwater rights in excess of the Basin
safe yield so that the local economy could support the cost of a
solution to the overdraft problem. Accordingly, overlying rights to
Basin groundwater were issued to Blue Skies Country Club (585 AFY) and
16 individuals (1 AFY each); appropriative rights were issued to HDWD
(896 AFY) and YWC (726 AFY); and rights of 80 AFY were issued to the
Institute of Mental Physics in the Zone of Transmission between the
Warren Valley Basin and the adjacent basin. To administer the provi-
sions of the adjudication judgement, the Court appointed the HDWD as the .
Watermaster for the Basin and ordered that the Watermaster develop a
physical solution to the overdraft problem.

Prior to 1984, the Watermaster did not receive financial support from
the users of the Basin. In 1984, the HOWD financed the preliminary
hydrogeologic and geophysical studies of the Basin and prepared the 1984
Interim Report. This report presented a workplan and budget for
development of a Basin management plan. The Court found the proposed
workplan and budget to be reasonable and authorized a production
assessment to complete the authorized work and repay HOWD for the funds
advanced for the preliminary work. The workplan contained four phases
and focused on the feasibility of Basin recharge. In 1986, the Water-
master approved a revised seven phase workplan and authorized completion
of the first three phases with funds advanced by the HDWD. Phases ! and
2 which consisted of site investigations of potential recharge sites
were completed in 1986. Phase 3 which is an assessment of basin
outflows has not been completed.

In an effort to update the previous workplans and revise the production
assessments, the Watermaster prepared the Interim Report for 1989-1990.
This Interim Report considers the level of production assessments
necessary to fund the cost of imported State water. In 1990, the
Watermaster requested Court approval of the Interim Report for
1989-1990, adoption of certain of its recommendations, and implemen-
tation of water conservation measures. At this time, YWC requested
replacement of HDWD as Watermaster. Upon considering these requests,
the Court ordered a moratorium on new connections, adopted the recom-
mended water conservation measures, required the maintenance of meters
on well pumps, authorized the Watermaster to make meter repairs, and
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appointed an additional six non-voting members to the Watermaster Board.
In addition, the Court continued the hearing for six months (22 February
1991) at which time the new Board members would report on the progress
of Watermaster activities and the Court would consider the remainder of
~ the Interim Report for 1989-1990.

In recognition of the immediate need to formulate a physical solution to
the overdraft problem as well as the need to develop consensus on its
implementation, the Watermaster for the Warren Valley Basin authorized
Kennedy/Jenks/Chilton to prepare a management plan for the Basin. This
plan is intended to satisfy the Superior Court mandate for a physical
solution to the overdraft problem and will be presented to the Court by
22 February 1991.

SCOPE OF SERVICES

To accomplish the objectives of this plan, the following scope of
services was developed:

1. Collect background data regarding groundwater management
issues.

2. Review the Interim Report and relevant Superior Court docu-
ments.

3. Meet with the engineering committee and Board to define the
scope and objectives of the study.

4. Prepare interim submittals of draft report chapters on a
monthly basis.

§. Attend engineering committee meetings to review interim
submittals.

6. Incorporate review comments and prepare a draft groundwater
management plan.

7. Attend Watermaster Board meetings and public hearings to review
the draft plan.

8. Incorporate review comments and prepare the final management
plan and submit fifty (50) copies of the final plan to the
Watermaster.

CONDUCT OF THE STUDY
The information developed in this plan is a result of existing infor-

mation sources, office analysis, discussions with the staff of the
Hi-Desert Water District, and discussions with the engineering committee

2.3 904619.00



of the Watermaster Board of Directors. To initiate the study, outlines
of the objectives of the Watermaster, as well as the identified elements
of the plan, were prepared and discussed with the engineering committee.
Based on these discussions, priorities for preparation of the plan
elements were established.

Initial phases of the study were focused on the collection and evalu-
ation of necessary data, reports and literature so that the overdraft
problem could be defined and the feasibility of alternative physical
solutions could be assessed. Based on the evaluation of this infor-
mation, draft elements of the management plan were prepared according to
the established priorities and distributed to the engineering committee
on a monthly basis for discussion. Review comments were incorporated
into the individual plan elements. Based on the results of the plan
elements, a basin operating plan and implementation were developed. A
revenue program to finance the recommended activities was also devel-
oped. A draft of the management plan was reviewed by the Watermaster
Board of Directors. After incorporating review comments, the final
Warren Valley Basin Management Plan was prepared.

It is intended that the management plan would be reviewed on an annual
basis by the Watermaster and that adjustments to reflect additional
information or differing conditions would be incorporated. This dynamic
assessment process is the foundation of the management plan and will
allow the Watermaster to maintain an adequate planning horizon without
an unnecessary commitment of financial resources.

2.4 904619.00



CHAPTER 3
GOALS AND OBJECTIVES

Prior to developing a management plan for the Warren Valley Basin, the
goals and objectives of the Watermaster should be established. These
objectives include not only those established by Court mandate, but also
those established by Board policy. This chapter provides a description
of the Warren Valley Basin and its historical overdraft problem. This
information is derived primarily from the Interim Report for 1989-1990
prepared by Max Sloan & Associates, a preliminary hydrogeologic evalua-
tion by Leighton and Associates (1985), and an open-file report of the
Groundwater Resources of the Yucca Valley - Joshua Tree Area prepared by
U.S. Geological Survey (USGS) (1972). This chapter also presents the
goals and objectives of the Watermaster which will guide the formulation
of the management plan.

OVERVIEW OF THE WARREN VALLEY BASIN

The Warren Valley Basin is located in the community of Yucca Valley in
San Bernardino County, approximately 35 miles northerly of Palm Springs.
The Warren Valley Basin is characterized by three topographic units:

(1) a north sloping alluvial fan which generally lies south of the San
Bernardino Base Line; (2) a plateau-like area which stands at an eleva-
tion of about 3,000 feet above sea level, occupying most of the basin;
and (3) a mountainous area on the south and west. The adjudication
boundary of the Warren Valley Basin, as determined in an earlier study,
is shown on Figure 3-1.

Yucca Valley is underlain by relatively permeable, unconsolidated
gravels, sands and finer sediments shed from adjacent highlands composed
of igneous and metamorphic rocks. The groundwater basin is structurally
controlled by several northeast-trending faults related to the Pinto
Mountain fault zone. The groundwater basin is bordered by the monzon-
itic rocks of the Sawtooth Mountains to the north, and the gneissic
rocks of the Little San Bernardino Mountains to the south. Flanking the
valley to the south and southeast and underlying recent alluvial
deposits are older fanglomerates and alluvial deposits consisting of
poorly sorted clays, silts, sands, and gravels. Groundwater in the
valley is primarily recovered from recent and older alluvial deposits.
The basin is surrounded and underlain by granitic-type bedrock which, in
some cases, is capped by younger basaltic Tava flows. Although igneous
and metamorphic rocks contain some water in fractures and other open
areas, they generally produce much less groundwater than the more
permeable alluvial deposits. The depth of unconsolidated alluvial
deposits varies from as little as 90 feet to in excess of 800 feet.
Below the unconsolidated alluvial deposit, an intermediate layer of
denser alluvial material extends to a maximum depth of approximately
3,100 feet.
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Generally, the climate of the area is arid. Precipitation, while scant
and irregular, is the primary source of groundwater in the region. In
the valley and mesa lands, mean annual precipitation is about four
inches. On the surrounding mountainous areas, precipitation varies and
reaches a maximum of approximately 45 inches on the peaks and ridges.

Groundwater recharge to the alluvial groundwater basin underlying Yucca
Valley occurs as precipitation runoff from adjacent igneous and metamor-
phic highlands infiltrates into the Basin along effemeral streams which
flow into the valley. The largest drainage area (and hence the most
significant recharge source) is located to the south of Yucca Valley in
the Little San Bernardino Mountains. The drainage of Water Canyon to
the north of Yucca Valley is also a significant source of recharge to
the area. After entering the permeable alluvial basin deposits,
groundwater generally flows eastward. The 1977 Basin adjudication
Judgement declared the safe yield of the Basin to be 200 acre-feet/year
(AFY) from recharge and replenishment from precipitation and runoff.

Groundwater Tevels in the Warren Valley Basin have declined at an ever
increasing rate each year since the first purveyors commenced extracting
water from the basin aquifer. The collection of water level and water
extraction data on a basin wide basis is a continuing task of the
Watermaster. In 1983, Harding Lawson Associates performed a geophysical
study to determine the configuration and prospective capacity of the
Warren Valley Groundwater Basin. Subsequent interpretation of the
report by Robert Fox, Consulting Groundwater Geologist for both the
Watermaster and Hi-Desert Water District (HDWD), resulted in estimates
that the Basin contains approximately 45,000 to 59,000 acre-feet of
remaining extractable water in 1987. The total usable storage capacity
of the Basin was estimated to be approximately 160,000 acre-feet. The
most recent hydrogeological studies in the Warren Valley Basin indicate
that the depth to groundwater has increased from an average rate of
approximately seven feet per year in 1972 to up to forty feet per year
in 1990.

OVERVIEW OF EXISTING OVERDRAFT PROBLEMS

Since the 1950’s, the Warren Valley Basin appears to have been in an
overdraft condition. As significant growth occurred in the Yucca Valley
area, this overdraft condition worsened and groundwater levels declined
at an accelerating rate. The depth to groundwater is currently increas-
ing as much as 40 feet per year. This overdraft problem has been known
for many years. In its 1972 open-file report on the groundwater
resources in the Yucca area, USGS estimated that the groundwater would
be depieted by the year 2000.

Recognizing the severity and inevitability of the problem, as well as
the need to create the institutional framework to address the problem,
the Hi-Desert Water District filed an adjudication complaint against the
Yucca Water Company, Ltd. In 1977, a judgement was rendered by the
Superior Court for the County of San Bernardino. In the Jjudgement, the
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Court established water rights to the Basin groundwater. These rights
were established at extraction levels above the safe yield of the Basin
so that economic development could occur. This economic base could then
be utilized to support the cost of a physical solution to the overdraft
problem. The Court appointed the Hi-Desert Water District as the
Watermaster for the Basin and directed the Watermaster to develop a
physical solution to the problem.

Over the following thirteen years, several studies related to Basin
geohydrology and the importation of supplemental water from the State
Water Project. Several of these studies were prepared in accordance
with a previous interim report (1984) submitted to and approved by the
Court.

In 1990, the Hi-Desert Water District filed several motions with the
Court. These motions requested approval of the 1989-1990 Interim Report
and the implementation of water conservation measures throughout the
Basin. The Yucca Valley Water Company also filed a motion for replace-
ment of the Watermaster. At a hearing in August 1990, the Court
expressed its frustration with the slow pace of addressing the overdraft
problem. Accordingly, the Court appointed six new non-voting members to
the Watermaster Board and directed them to report to the Court in six
months regarding the progress of the Watermaster in developing a viable
plan to address the overdraft problem.

MANAGEMENT OBJECTIVES OF THE WATERMASTER

As directed by the Court, the Watermaster has authorized the preparation
of this management plan and is responsible for its administration and
impiementation. A viable plan to address the groundwater overdraft
problems of the Warren Valley Basin must be based on clear management
objectives. These objectives can also guide the Watermaster in delin-
eating the appropriate activities of Watermaster as distinct from those
of the Hi-Desert Water District or other Basin water users.

Based on the initial meeting of the expanded Watermaster Board in
September, draft management objectives were prepared. These objectives
received extensive discussion in a subsequent meeting of the Board’s
engineering committee. Through this process, the following management
objectives for the Watermaster were established:

1. Manage extractions from the Basin to provide a dependable and
cost-effective long-term water supply for the Yucca Valley
area.

2. Equitably distribute available groundwater and imported water
supplies.

3. Conserve stormwaters tributary to the Basin.
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Encourage water conservation and water reclamation.
Manage and protect groundwater quality for potable uses.
Monitor activities affecting the Basin.

Conduct public education and information programs.

o] ~ [e4] (52} R
. . . .

. Generate sufficient revenues to achieve the objectives of the
Watermaster.

9. Perform court-mandated directives.

These objectives form the basis for the management plan presented in the
following chapters.

RECENT ACTIVITIES

During 1990 and early 1991, several activities which affect the respon-
sibilities of the Watermaster have occurred. Most of these activities
are the result of actions by the Hi-Desert Water District. However,
because the District serves as the Watermaster, its actions as the
District are not independent of its responsibilities as the Watermaster.
These activities are described briefly below:

1. Several water caonservation ordinances have been enacted to
reduce water demands and District staff has been dedicated to
implement this program.

2. The District has entered into a purchase contract with a
private water developer to utilize water from the Ames Ground-
water Basin. In early 1988, a well was successfully completed
and can produce up to 2,100 AFY. Unfortunately, because this
well was the subject of litigation with an adjacent water
district, it could not be utilized. In January 1991, a
settlement agreement between the parties was executed. This
agreement provides for the extraction of up to 800 AFY for
District customers overlying the Ames Valley Water Basin and
additional extractions of up to 0.5 AFY for each new residen-
tial water meter.

3. The voters within Division Two of the Mojave Water Agency,
which includes the Yucca Valley area, approved by more than a
two-thirds vote a financing plan for a State water importation
project. This project consists of a 71-mile pipeline from the
State Water Project near Hesperia to the Yucca Valley area.
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Contractual, environmental, financial and program management
activities are currently in progress and imported State water
is expected to be available by 1995.

4. The District has imposed a six-month moratorium on new connec-
tions. The Yucca Water Company service area previously had a
moratorium imposed by the Department of Health Services and
the recent Superior Court action in August 1990 imposed an
additional moratorium on will-serve letters and new connec-
tions.

5. The District has met with several prospective sellers of
excess water. Although no formal arrangements have been
completed, the District is actively pursuing several of these
potential water sources. A major impediment to several of
these sources is the lack of delivery facilities to the Yucca
Valley area.

6. In September 1990, the District purchased the water system of
the Yucca Water Company. Although this purchase is not
expected to significantly affect the water supply or demand,
the integration of the major water purveyors in the Basin
should facilitate the implementation of the management plan
developed by the Watermaster.

7. The District recently completed a water rate study which
recommended steep inverted block rates. This rate structure
will promote water conservation and should reduce water
demand. These rate increases will also provide the funds to
import State water and construct local treatment and recharge
facilities. '

8. Discussions have been initiated with the Metropolitan Water

‘ District of Southern California (MWD) regarding the possi-
bility of banking MWD water in the Warren Valley Basin.
Although additional yield is not created, groundwater levels
would rise and could reduce extraction costs of the District’s
groundwater.

9. The San Bernardino County Flood Control District has approved
the concept of stormwater conservation within its flood
control channels. This program should increase groundwater
recharge.

10. The Board of the Watermaster has been expanded to include
| representatives of the other users of the Basin. This Board
| meets on a monthly basis and is actively developing a manage-
ment plan.

These recent activities and their implications to this management plan
are described in more detail in the following chapters.
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CHAPTER 4
WATER REQUIREMENTS

To assess long term supplemental water needs as well as potential
impacts on the Warren Valley Basin, the existing and projected water
demands must be identified. In addition, the degree to which these
requirements are met by existing and anticipated water supplies must
also be addressed. This chapter presents an overview of the water
demands and supplies in the Yucca Valley area.

EXISTING AND PROJECTED WATER DEMANDS

The two principal water purveyors in the Yucca Valley area are the Hi-
Desert Water District (HDWD) and the Yucca Water Company, Ltd. (YWC),
which was recently acquired by the HDWD. Users not served by the two
principal purveyors include Blue Skies Country Club (BSCC), the Inst-
itute of Mental Physics (IMP), and other individual domestic users.
Water use in the Yucca Valley area is primarily for domestic and
municipal purposes. Groundwater extractions by BSCC are for golf course
irrigation purposes. The IMP, which extracts groundwater from the Zone
of Transmission, (i.e. Basin outflow), uses the water for overlying
domestic and irrigation purposes. Exceptions are irrigation of the BSCC
golf course and overlying use by IMP. Basin water is generally not used
for commercial agricultural or industrial purposes. In 1990, the total
demand on the Basin is expected to be 3,565 acre-feet of which 1,661
acre-feet will be used by HDWD, 1,263 acre-feet in the YWC service area,
585 acre-feet by BSCC, 40 acre-feet by IMP, and 16 acre-feet by other
users.

Due to recent conservation efforts in the HDWD and YWC service areas,
water production per connection and water use per capita has decreased
in the last four years. According to a draft water supply Master Plan
prepared by Egan (1990), the current HDWD per capita use is 0.14 acre- _
feet per year and the current YWC per capita use is 0.16 acre-feet per
year. The total current population is 13,100 for HDWD and 9,360 for
YWC. There are currently 5,143 connections in the HDWD service area and
approximately 3,300 connections in the YWC service area.

To project water demands, five growth scenarios were developed using
projections utilized in previous studies. Future water conservation
efforts may reduce the water consumption of each connection and thereby
increase the number of connections that may be served by the area’s
future water supplies. Therefore, the growth scenarios are expressed as
volumetric water demands and are not correlated to specific number of
connections. Table 4-1 presents the projected water demands generated
by these growth alternatives (GA) for the next 75 years. Figure 4-1
shows the five growth alternatives graphically. The growth alternatives
range from a zero growth rate (GA-0) to the most rapid growth rate
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(GA-4). The specific growth rates are noted in Table 4-1. Scenario
GA-1 is based on an annual water consumption increase of 50 acre-feet
per year (AFY). Scenario GA-2 is based on a 2 percent annual growth
rate in water demand. Scenario GA-3 is based on HDWD’s draft water
supply master plan in which the decreased availability of developable
land and the connection limitations within the YWC service area were
taken into account. Scenario GA-4 assumes a 3.25 percent annual growth
rate projected by the Southern California Association of Governments
(SCAG). The growth alternatives assume that existing moratoriums placed
on the HOWD and YWC service areas will suppress the growth rate to one
percent for the period from 1990 to 1995. The use of higher growth
rates after 1995 anticipates removal of the moratoriums.

EXISTING WATER SOURCES

Currently, the sole source of water for the Yucca Valley area is the
Warren Valley Groundwater Basin which has an average annual recharge of
approximately 200 acre-feet per year. The apparent source of the Basin
recharge is precipitation on the Basin and runoff from its limited
watershed. In 1977, the Superior Court for the County of San Bernardino
appropriated 896 acre-feet per year to HDOWD and 726 acre-feet to the YWC
service area. The recommended short-term withdrawal rate from the
Warren Valley Basin is 3,783 acre-feet per year as specified in the
1989-90 Interim Report. The Basin is and has been seriously overdrafted
and groundwater levels have recently declined as much as 20 to 40 feet
per year.

In 1983, Harding Lawson Associates performed a geophysical study in
order to determine the configuration and prospective capacity of the
Warren Valley Basin. Interpretations by the Consulting Groundwater
Geologist for the Watermaster resulted in estimates that the Basin
contained 45,000 to 59,000 acre-feet of remaining extractable water.
Using a depth of 200 feet to the too of the aquifer, the total usable
storage capacity of the Basin was estimated to be 160,000 acre feet. A
depth of 200 feet was used since that was the depth to the ground water
table when data collection began, and a 200 foot depth avoids potential
contamination from septic effluent and other contaminants. (Sloan, 1989)

The HDWD service area is currently served by eight operating wells
(Numbers 5, 7, 9, 10, 12, 14, 16, and 17) with an additional well
currently under construction and expected to be operable by the end of
October 1990. Water storage is accomplished by nine above-ground welded
steel reservoirs with a usable total capacity of 6.52 million gallons
(20 acre-feet). The YWC service area obtains its water via five wells.
In addition, the YWC service area has two emergency interconnections to
the HOWD system with an estimated combined capacity of 800 gpm (1290
acre-feet per year). In order to become operational, these two connec-
tions require the installation of portable boosters and temporary hoses.
The HDWD is currently installing permanent interconnections between the
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HOWD and YWC service areas. In addition, BSCC, IMP, and other users
have their respective wells which produce water from the Basin. (Egan,
1990; Webb, 1985)

ANTICIPATED WATER SOURCES

Anticipated water sources consist of existing water supplies that are
currently not being utilized. The Mainstream well in the northern part
of the Yucca Valley area and State water are anticipated water sources.

Mainstream Well

In 1987, HDWD contracted with the Mainstream Water Development Company
to locate and develop a well outside the Basin that is capable of
producing 1,500 AFY. Subsequently, the proposed well site was placed
within the Sphere of Influence of the Desert View Water Agency, one of
- the predecessor agencies to the Bighorn Desert View Water Agency
(BDVWA). This well was successfully drilled on Bureau of Land Manage-
ment property. The well can produce up to 2,100 AFY from the Ames
Groundwater Basin, which much of HDWD’s Mesa area overlies. The mesa
area utilizes approximately 800 AFY from the Warren Valley Basin. In
1989, the environmental issues related to this well resulted in complex
Titigation with the BDVWA. This 1itigation prevented the production of
water from the well. However, after prolonged negotiations with BDVWA,
a settlement agreement which allows the extraction of 800 AFY as well as
0.5 AFY for each new residential meter was executed by both parties in
January 1991. The settlement agreement is included in Appendix J. The
well is anticipated to be operational in 1992.

State Water Project

State Water Project (SWP) water is an additional existing, but unused,
source of water for the Yucca Valley area. The service areas of the two
purveyors are located within Division 2 of the Mojave Water Agency
(MWA). Division 2 (Improvement District M) has an entitlement to 7,257 .
acre-feet per year of State Project water or 1/7 of MWA’s allocation.
HOWD has an entitlement to 31 percent (2,250 acre-feet) while the YWC
service area has an entitlement to 28 percent (2,032 acre-feet) of the
amount allocated to Division 2. State Project water will be brought to
the area via the proposed Morongo Basin Pipeline, a $66.5 million -
project consisting of a 71-mile, 36- and 30-inch pipeline beginning at
the California Aqueduct in Hesperia. The capacity of the proposed
pipeline will be nearly 11,000 acre-feet per year allowing for delivery
of excess water when available. In June 1990, the voters approved a
fi:ancing plan for the Morongo Basin Pipeline by more than a two-thirds
vote.

State water entitlements are susceptible to delivery reductions during
drought years and, thus, are not completely reliable sources. The
procedure utilized to allocate deliveries during droughts is described
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in Article 18 of the State contract. The interpretation of this
provision, specifically whether reductions should be made to entitle-
ments or to deliveries, is the subject of ongoing discussions. Reduc-
tion in agricultural deliveries takes place first, the restrictions
being that deliveries can be reduced no more than 50 percent in one year
and no more than 100 percent in seven years. For most agricultural
contractors, "deliveries" is synonymous with "entitlements"; thus,
calculation of these initial reductions is not in question. The total
annual reduction is calculated based on the total delivery requests as
compared to the total available supply.

After the initial reductions have occurred, if further reductions are
necessary, a portion of the reduction is allocated to all contractors,
both agricultural, municipal and industrial (M&I). Because the M&I
requests often do not equal the entitlements, the way in which Article
18 is interpreted affects the allocation of the remaining reductions.
Historically, the reduction was prorated based on the ratio of each
contractor’s entitlement to the total project entitlements. The
prorated reductions were then subtracted from each contractor’s request.
In this study, due to the critical state of the Warren Valley Basin, it
is assumed that the requests are the same as the entitlements.

To assess potential future reductions, a model of the State supply
available was developed based on the State Model of Yield. Three
statistical analyses which incorporated historical hydrologic data were
performed. The expected SWP yield increases are 60,000 acre-feet per
year in 1991 due to completion of Banks Pumping Plant improvements,
300,000 acre-feet per year in 1995 due to completion of the Kern Water
Bank recharge and extraction facilities, and 300,000 acre-feet per year
in 2000 due to completion of the Los Banos Grandes Reservoir. The three
tables for the three scenarios are presented in Appendix A.

By using the M&I delivery reductions from the State supply model for the
1995 and 2000 projected yield increases, delivery reductions to Warren
Valley Basin agencies were estimated as shown in Table 4-3. Since State
water data were only available up to the year 2010, the average of the
reductions between 1995 and 2010 was used for the years 2011-65. Table
4-3 shows that during the period 1995 to 2010, delivery of the full
4,282 acre-feet entitlements may occur only 6 of the 16 years. The
probability of occurrence is 38 percent. However, at least 90 percent
of the entitlements may be available 1l of the 16 years, and at Teast 80
percent of the entitlements may be available 15 of the 16 years.

Alternative concepts for the local facilities necessary to utilize the
District’s full entitlement of State water have been evaluated previous-
ly for the District. This evaluation is summarized in a 24 October 1990
memorandum which is included in Appendix K. The recommended concept
involves the treatment and direct use of a portion of the District’s
entitlement. The remainder of the entitlement (untreated) would be
pumped through Pipes Canyon and released down Water Canyon for recharge
in basins along Water Canyon. The recharge basins would have the
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capacity to handle the District’s full entitlement, if necessary, as
well as stormwater runoff in Water Canyon. In addition, these facili-
ties may be able to provide recreational opportunities for the communi-

ty.

As an alternative to recharge basins entirely in Water Canyon, recharge
basins at Blue Skies Country Club, which would be used in conjunction
with smaller basins in Water Canyon, may be possible. Test holes
drilled on the east and west boundaries of the golf course indicate some
favorable soil conditions on the western boundary although one test hole
on the eastern boundary encountered significant clay formations. The
location of recharge basins at Blue Skies Country Club would have
several benefits including:

1. The land requirements in Water Canyon could be reduced.

2. The Tease of land and the use of maintenance personnel could
be a source of funds which could offset the cost of imported
water.

3. The golf course could utilize untreated imported water
directly thereby avoiding the cost to pump water from the
groundwater basin.

4. The recharge basins could enhance the aesthetic and recre-
ational value of the golf course.

However, to minimize evapotranspiration around the recharge basins, it
may be necessary to modify the landscaping near the basins. Because
this alternative concept may be mutually beneficial to both the District
and Blue Skies Country Club, it is recommended that the Watermaster
encourage these entities to conduct a joint feasibility evaluation of
recharge basins at the golf course.

WATER SUPPLY PLANNING -

In planning for future water supplies, it is necessary to maintain water
supply entitlements for a foreseeable planning horizon. Generally, this
horizon is 20 years. As this horizon is extended, it is prudent to
obtain additional water supply entitlements so that water supplies are
constantly maintained 20 years ahead of water demands. Conversely, it
may be an unnecessary and possibly a wasteful commitment of financial
resources to obtain water supplies beyond a 20 year period. Most of the
water utilities in California operate with this dynamic assessment of
water needs.

Unfortunately, water supplies historically have not been maintained
ahead of water demands in the Yucca Valley area and new water supplies
often require 5 to 10 years to become available. Consequently, the
Warren Valley Basin will continue to be overdrafted until State Project
water and mainstream well water are available for delivery. Projected
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completion dates for availability of these anticipated water supplies
are 1995 for State water and 1992 for the mainstream well. Based on
these completion dates, it will take almost 15 years for the Basin to
return to its 1990 storage capacity considering only the demands from
the existing population.

A comparison of projected supplies and demands for each growth scenario
are shown in Tables 4-4 through 4-8. The current (1990) Basin capacity
was conservatively assumed to be 36,000 acre-feet. The negative values
in the "supply less demand" column represent Basin overdraft while the
positive values represent the amount of excess water available for
recharge. ‘

The Towest Basin capacity projected using all five growth scenarios is
about 24,662 acre-feet and occurs in 1994. Growth scenarios GA-0 and
GA-1 reach the assumed 1990 capacity of 36,000 acre-feet between 2003
and 2004. The Basin capacity will continue to increase for GA-0 and
GA-1. Scenario GA-2 results in an approximate balance between water
supply and demand for the 20 year planning period. Scenarios GA-3 and
GA-4 involve continued overdraft of the Basin and, therefore, are
undesirable until additional water supplies have been obtained.

Based on this evaluation, it is recommended that the growth in water
demands be maintained within the amounts described in scenario GA-2
until additional water supplies can be obtained. Lower growth rates
would allow additional Basin recharge; however, increased groundwater
Tevels could also be achieved by the delivery of temporary water
supplies or interagency conjunctive use. It should also be noted that
these growth scenarios could accommodate more rapid building construc-
tion if the existing water users reduced their consumption voluntarily
or through a voluntary plumbing retrofit program.

The critical Basin condition will occur between 1990 and the time at
which State water and the mainstream well are available. Accordingly,
it is recommended that the Watermaster and the water users in the Yucca-
Valley area focus on obtaining these water supplies at the earliest
possible time.
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TABLE 4-4
PROJECTED WATER SUPPLY AND DEMAND
(GROWTH SCENARIO GA-0)

SUPPLY  ESTIMATED

WATER SUPPLIES (AFY) DEMAND  LESS BASIN
YEAR SAFE YIELD  SWP M. WELL SUPPLY _GA-0  DEMAND STORAGE(AF)
1990 200 0 0 200 3565 | -3365 36000
1991 200 0 0 200 3595 | -3395 32605
1992 200 0 800 1000 3625 | -2625 29980
1993 200 0 807 1007 3654 | -2647 27333
1994 200 0 813 1013 3684 | -2671 24662
1995 200 4282 820 5302 3714 1588 26250
1996 200 4116 820 5136 3714 1422 27672
1997 200 3990 820 5010 3714 1296 28968
1998 200 4104 820 5124 3714 1410 30378
1999 200 3043 820 4063 3714 349 30727
2000 200 4282 820 5302 3714 1588 32315
2001 200 4282 820 5302 3714 1588 33903
2002 200 4282 820 | 5302 3714 1588 35491
2003 200 3871 820 4891 3714 1177 36668
2004 200 4282 820 5302 3714 1588 38256
2005 200 4282 820 5302 3714 1588 39844
2006 200 3551 820 4571 3714 857 40701
2007 200 3695 820 4715 3714 1001 41702
2008 200 3455 820 4475 3714 761 42463
2009 200 3998 820 5018 3714 1304 43767
2010 200 3613 820 4633 3714 919 44686

NOTE: REMAINING EXTRACTABLE WATER FROM THE BASIN IS ASSUMED TO BE AT
LEAST 36,000 ACRE-FEET IN 1990




TABLE 4-5 .
PROJECTED WATER SUPPLY AND DEMAND
(GROWTH SCENARIO GA-1)

SUPPLY  ESTIMATED

WATER SUPPLIES (AFY) DEMAND LESS BASIN
YEAR SAFE YIELD Swp M. WELL SUPPLY _GA-1 ~ DEMAND _STORAGE(AF)
1990 200 0 0 200 3565 -3365 36000
1991 200 0 0 200 3595 -3395 32605
1992 200 0 800 1000 3625 -2625 29980
1993 200 0 807 1007 3654 -2647 27333
1994 200 0 813 1013 3684 -2671 24662
1995 200 4282 820 5302 3714 1588 26240
1996 200 4116 831 5147 3764 1383 27633
1997 200 3990 842 5032 3814 1218 28851
1998 200 4104 853 5157 3864 1293 30144
1999 200 3043 864 4107 3914 193 30337
2000 200 4282 875 5357 3964 1393 31730
2001 200 4282 886 5368 4014 1354 33084 .
2002 200 4282 897 5379 4064 1315 34399
2003 200 3871 908 4979 4114 865 35264
2004 200 4282 919 5401 4164 1237 36501
2005 200 4282 930 5412 4214 1198 37699
2006 200 3551 941 4692 4264 428 38127
2007 200 3695 952 4847 4314 533 38660
2008 200 3455 963 4618 4364 254 38914
2009 200 3998 974 5172 4414 758 39672
2010 200 3613 985 4798 - 4464 334 40006

NOTE: REMAINING EXTRACTABLE WATER FROM THE BASIN IS ASSUMED TO BE AT
LEAST 36,000 ACRE-FEET IN 1990




TABLE 4-6
PROJECTED WATER SUPPLY AND DEMAND
(GROWTH SCENARIO GA-2)

SUPPLY ESTIMATED

WATER SUPPLIES (AFY) DEMAND LESS BASIN
YEAR SAFE YIELD  SWP M. WELL SUPPLY _GA-2  DEMAND _STORAGE(AF)
1990 200 0 0 200 3565 -3365 36000
1991 200 0 0 200 3595 -3395 32605
1992 200 0 800 1000 3625 -2625 29980
1993 200 0 807 1007 3654 -2647 27333
1994 200 0 813 1013 3684 -2671 24662
1995 200 4282 820 5302 3714 1588 26250
1996 200 4116 836 5152 3788 1364 27614
1997 200 3990 853 5043 3864 1179 28793
1998 200 4104 870 5174 3941 1233 30026
1999 200 3043 887 4130 4020 110 30136
2000 200 4282 905 5387 4101 1286 31422
2001 200 4282 923 5405 4183 1222 32644
2002 200 4282 942 5424 4266 1158 33802
2003 200 3871 960 5031 4352 679 34481
2004 200 4282 980 5462 4439 1022 35503
2005 200 4282 999 5481 4527 954 36457
2006 200 3551 1019 4770 4618 152 36619
2007 200 3695 1040 4935 4710 225 36834
2008 200 3455 1060 4715 4804 -89 36745
2009 200 3998 1082 5280 4901 379 37124
2010 200 3613 1103 4916 4999 -83 37041

NOTE: REMAINING EXTRACTABLE WATER FROM THE BASIN IS ASSUMED TO BE AT
LEAST 36,000 ACRE-FEET IN 1990




TABLE 4-7
PROJECTED WATER SUPPLY AND DEMAND
(GROWTH SCENARIQ GA-3)

SUPPLY ESTIMATED

WATER SUPPLIES (AFY) DEMAND  LESS BASIN
YEAR  SAFE YIELD  SWP M. WELL SUPPLY _GA-3 DEMAND STORAGE(AF)

1990 200 0 0 200 3565 -3365 36000
1991 200 0 0 200 3595 -3395 32605
1992 200 0 800 1000 3625 -2625 29980
1993 200 0 807 1007 3654 -2647 27333
1994 200 0 813 1013 3684 -2671 24662
1995 200 4282 820 5302 3714 1588 26250
1996 200 4116 854 5170 3868 1302 27552
1997 200 3990 888 5078 4022 1056 28608
1998 200 4104 922 5226 4176 1050 29658
1999 200 3043 956 4199 4330 -131 29527
2000 200 4282 990 5472 4484 988 30515
2001 200 4282 1015 5497 4597 900 31415
2002 200 4282 1040 5522 4711 811 32226
2003 200 3871 1065 5136 4824 312 32538
2004 200 4282 1090 5572 4938 634 33172
2005 200 4282 1115 5597 5051 546 33718
2006 200 3551 1144 4895 5181 -286 33432
2007 200 3695 1172 5067 5312 -245 33187
2008 200 3455 1201 4856 5442 -586 32601
2009 200 3998 1230 5428 5573 -145 32456
2010 200 3613 1259 5072 5703 -631 31825

NOTE: REMAINING EXTRACTABLE WATER FROM THE BASIN IS ASSUMED TO BE AT
LEAST 36,000 ACRE-FEET IN 1990



TABLE 4-8
PROJECTED WATER SUPPLY AND DEMAND
(GROWTH SCENARIO GA-4)

SUPPLY  ESTIMATED

WATER SUPPLIES (AFY) DEMAND  LESS BASIN
YEAR SAFE YIELD  SWP M. WELL SUPPLY _GA-4_ DEMAND _STORAGE(AF)
=
' 1990 200 0 0 200 3565 -3365 36000
1991 200 0 0 200 3595 -3395 32605
L 1992 200 0 800 1000 3625 -2625 29980
o 1993 200 0 807 1007 3654 -2647 27333
. 1994 200 0 813 1013 3684 -2671 24662
1995 200 4282 820 5302 3714 1588 26250
1996 200 4116 846 5162 3835 1327 27577
. 1997 200 3990 874 5064 3959 1105 28682
. 1998 200 4104 902 5206 4088 1118 29800
Ly 1999 200 3043 932 4175 4221 -46 29754
: 2000 200 4282 962 5444 4358 1086 30840
2001 200 4282 993 5475 4500 975 31815
L 2002 200 4282 1025 5507 4646 861 32676
'\} 2003 200 3871 1059 5130 4797 333 33009
g 2004 200 4282 1093 5575 4953 622 33631
| 2005 200 4282 1129 5611 5114 497 34128
“y 2006 200 3551 1165 4916 5280 -364 33764
2007 200 3695 1203 5098 5452 -354 33410
2008 200 3455 1242 4897 5629 -732 32678
2009 200 3998 1283 5481 5812 -331 32347
2010 200 3613 1324 5137 6001 | -864 31483

NOTE: REMAINING EXTRACTABLE WATER FROM THE BASIN IS ASSUMED TO BE AT
LEAST 36,000 ACRE-FEET IN 1990




CHAPTER 5
IMPORTED WATER

The evaluation presented in the previous chapter identified potential
growth limitations which would result from current and anticipated water
supplies. To support growth beyond these limitations or to secure water
supplies beyond the 20 year planning period, additional imported water
supplies must be obtained and existing and anticipated water supplies
must be utilized more efficiently. This chapter presents the imported
water alternatives. Subsequent chapters discuss alternatives to utilize
existing and anticipated water supplies more efficiently.

PROGRAM GOALS

Regardless of the degree to which existing and anticipated water
supplies are utilized more efficiently, additional imported water
supplies will be necessary. Imported water supplies can be used for
several purposes:

1. replenishment of the groundwater basin

2. increased growth in the community

3. water supply security beyond the 20 year planning period
4. water supply security during droughts or emergencies

Each of these uses require different imported water supply characteris-
tics. For example, groundwater replenishment can be accomplished with
temporary or interruptible water supplies whereas water supplies for
growth or security must be fairly reliable. Similarly, the water
supplies for growth or long-term security should be of good quality
whereas water supplies for groundwater replenishment or drought security
can generally be of lesser quality because they will be of ]imited
duration. The immediacy of the water supplies also differs for these
uses. Water supplies for groundwater replenishment or growth should be
developed in a relatively short-term time frame whereas water supplies
for security can be developed over a longer time frame. Based on these
considerations, the alternatives for imported water supplies can be
evaluated and prioritized.

CURRENT ACTIVITIES

Obtaining imported water supplies has been the primary focus of the Hi-
Desert Water District. Consequently, significant activities related to
the importation of State water and development of groundwater on Yucca
Mesa are currently being undertaken by the District. Activities related
to the contractual, environmental, financial, and program management
issues related to the Morongo Basin Pipeline are currently in progress.
Similarly, although the use of the mainstream well has been precluded by
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lTitigation, settlement negotiations are continuing and other mesa wells
are being equipped to serve groundwater to District customers which do
not overlie the Warren Valley Basin. More detailed discussions of these
activities are presented in Chapters 3 and 4. This chapter focuses on
additional opportunities for imported water.

On behalf of the Watermaster, the District is actively evaluating
several other specific imported water supply alternatives. These
alternatives can generally be categorized into the generic opportunities
described below. In the short-term, most of the alternatives are
limited by the absence of delivery facilities to the Yucca Valley area.
When the Morongo Basin Pipeline (MBP) is completed in 1994, some
importation capacity will be available; however, additional pumping
facilities will be required to significantly increase the MBP capacity.

POTENTIAL PROGRAM ELEMENTS

The Watermaster, through the Hi-Desert Water District has identified
numerous opportunities to obtain additional imported water supplies.
However, to actually obtain these supplies, a variety of technical,
legal, environmental, institutional, and economic issues must be
resolved for each one of these opportunities. For this reason, the Hi-
Desert Water District is concurrently evaluating and negotiating to
obtain several of these imported water supplies. To protect the
confidentiality of these discussions, these alternatives are presented
generically in this chapter; however, these generic alternatives
represent specific opportunities under consideration by the District.
Among the potential imported water supplies being considered by the
District are the following alternatives:

Additional State Water Project Entitlements

Entitlements to the yield of the State Water Project (SWP) are outlined
in Table A of the contract between the Department of Water Resources and
the SWP contractors. Several SWP contractors or subunits of SWP -
contractors have indicated that their Table A entitlements are in excess
of their anticipated water needs. Many of these opportunities are
summarized in A Catalog of Water Transfer Proposals by the Department of
Water Resources, excerpts of which are included in Appendix D. Addi-
tional SWP entitlements could provide a relatively reliable long-term
water supply which could supply growth in the community as well as
replenish the groundwater basin.

To utilize any of these opportunities, the District must negotiate
through the Mojave Water Agency, its SWP contractor. The District must
also address several technical, environmental, and economic issues. One
of the most important technical issues is procurement of the necessary
delivery facilities to convey additional SWP entitlements to the Yucca
Valley area. These facilities include both the SWP conveyance facili-
ties and the regional conveyance facilities. In a recent Table A
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entitiement transfer, SWP capacity was created by rerating the canal
capacity which was purchased by the transferring agency. If the amount
of water transferred is not large, it is likely that the Department of
Water Resources would utilize similar principles for subsequent trans-
fers.

Utilization of regional importation facilities (i.e., Morongo Basin
Pipeline) may be more limited. The Morongo Basin Pipeline (MBP) will
have a proposed design capacity of 10,900 acre-feet per year (AFY) of
which 7,257 AFY will be utilized to deliver entitlement water to
Improvement District M. Thus, using the current design concept, the
remaining capacity available for additional imported water supplies
would be 1imited to 3,643 AFY. In addition, this excess capacity could
only be utilized under the procedures and limitations outlined in the
draft agreement between the Mojave Water Agency and Hi-Desert Water
District. Additional MBP capacity may be available if additional
pumping facilities were constructed and higher pipeline pressures and
velocities were utilized. Because the MBP has yet to be designed, this
additional capacity cannot be determined at this time; however, a
pipeline capacity in excess of 20,000 AFY appears feasible.

In addition to these technical issues, there are several environmental
and economic issues which must be addressed. The proposed transfer of
SWP entitlements generally results in significant opposition by groups
which feel adversely affected by the transfer. If the entitlement is
not currently utilized, the agricultural SWP contractors believe that
the transfer would accelerate SWP water demands, thereby exacerbating
water shortage which disproportionally affect agricultural contractors.
Conversely, if the entitlement is currently utilized, SWP entitlement
transfers may adversely affect the local economy. Finally, if the
technical and environmental issues can be resolved, SWP entitlements are
generally costly and these costs must be weighed not only against
alternative imported water supplies but also against the social impacts
in the Yucca Valley area.

Early SWP Delivery

The MWA has a Table A entitlement of 50,800 AFY, of which 7,257 AFY is
allocated to Improvement District M. Because the MBP is not expected to
be available before 1994, this entitlement cannot be directly utilized
by the District. To address water supply problems elsewhere, the MWA is
currently considering the release of its SWP entitlement into the Mo jave
River to replenish the groundwater basin serving Apple Valley, Hesperia,
and Victorville.

If acceptable contractual agreements can be negotiated, the District may
be able to take early delivery of its SWP entitlement and bank it in the
Mojave River Basin. When the MBP is available, the District could then
exchange this water for the entitlement from another area within the MWA
or install extraction facilities to directly pump groundwater into the
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MBP. Alternatively, the District could indefinitely store the water in
this basin and utilize it when water supply shortages in the SWP reduce
deliveries in the MBP. Like additional SWP entitlements, the early SWP
delivery and use of the MBP are subject to the procedures and limita-
tions of the MWA; however, early SWP delivery appears to be a feasible
option to obtain a temporary water supply which could be used directly
or indirectly to replenish the Warren Valley Basin.

Temporary Water Transfers

Although the prolonged drought has severely limited the availability of
temporary water supplies, many areas in California still have water
suppl ies which are temporarily available for purchase by other water
agencies. Generally, these water supplies are surface water which would
otherwise be Tost if not used. To utilize these temporary water
supplies, the purchasing agency must have sufficient delivery facilities
or must be in a position to accomplish a water exchange. These capabil-
ities appear to be the primary limitations for the District to purchase
temporary water.

There appears to be, however, two potential opportunities to utilize
temporary water supplies. One way would be to purchase a temporary
water supply and bank it in the Mojave River Basin for later delivery
through the MBP. The other would be to purchase groundwater from
adjacent water districts whose proximity would preclude the need for
extensive delivery facilities. In either opportunity, institutional
constraints must be addressed. To bank temporary water in the Mojave
River Basin, the District must contract through the MWA who must obtain
the approval of the Department of Water Resources to utilize SWP
facilities. Alternatively, to obtain temporary groundwater supplies
from adjacent districts, the District must negotiate mutually acceptable
agreements with either Bighorn-Desert View Water Agency or Joshua Basin
Water District, both of which have adopted resolutions that severely
limit the opportunity for groundwater export. Despite these obstacles,
temporary water supplies could be a cost-effective way to provide water
supply security or to replenish the Warren Valley Basin and should be
pursued by the District. The storage of approximately 5,400 acre-feet
of early SWP or temporary water should increase the District’s estimated
average SWP yield from 3,946 AFY over 16 years of SWP deliveries to its
full entitlement of 4,282 AFY.

Groundwater Along the Morongo Basin Pipeline

Groundwater rights can be established through beneficial use by overly-
ing property owners. These rights can be transferred and the groundwa-
ter exported if it does not overdraft the groundwater basin. While it
is unlikely that the District will be able to develop new extraction
facilities or transfer existing groundwater rights from property within
adjacent water districts, there may be opportunities to transfer
groundwater rights from property which is not within another water
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district. These opportunities can be developed because the proposed MBP
can provide a delivery facility for the groundwater. Imported groundwa-
ter can provide a reliable water supply that could be used for community
growth or for groundwater replenishment.

Because groundwater export may impact the Tocal economy, there appears
to be two approaches to minimize these impacts. One approach would be
to utilize water on the property more efficiently, thereby freeing
groundwater that may be wasted. For example, water-intensive crops
could be substituted with less water-intensive crops. Another approach
would be to export only a portion of the available groundwater, thereby
leaving sufficient water to maintain the local economy at a comparable
level. By utilizing these approaches, groundwater along the MBP may be
a viable long-term water supply.

Surface Water and Groundwater in the Low Desert

Because of its proximity to the Tow desert, the District has identified
several opportunities in the low desert which could provide transferable
surface water or groundwater supplies. However, to utilize these
potential water supplies either a water delivery facility from the low
desert must be constructed or an exchange agreement with the Metropoli-
tan Water District of Southern California (MWD) must be negotiated. For
the quantities of imported water available from the low desert, a
separate water delivery system would be costly. However, if an inter-
agency conjunctive use program can be negotiated with MWD (See Chap-

ter 7), a delivery system may be cost effective. Accordingly, it is
recommended that the feasibility of a joint water delivery system from
the Tow desert be evaluated concurrently with the feasibility of an
interagency conjunctive use program. Although previous studies indicate
that this delivery system may not be cost-effective, this economic
evaluation will be more favorable with MWD’s participation. Alterna-
tively, MWD may elect to construct this delivery system at its own cost.

As an alternative to a separate delivery system, an exchange agreement
with MWD could be utilized to receive additional water supplies through
the MBP. The use of the MBP would be subject to the procedures and
limitations of the District’s agreement with the MWA. It is anticipated
that the exchange agreement would be similar to MWD’s agreements with
Desert Water Agency and Coachella Valley Water District. Prior to
negatiating an exchange agreement, MWD usually requires that technical,
legal, environmental, and economic issues be resolved with any local
water agencies potentially affected by the water rights transfer.

Often, resolutions of these issues is a lengthy process. Therefore, it
is recommended that the Watermaster actively pursue potential water
supplies in the Tow desert and identify the local issues associated with
each opportunity.
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Water Supply Development in Other Areas

A unique opportunity which has been identified by the District is the
possibility of developing a water supply in the service area of another
water district and exchanging SWP water for the new local supply. This -
opportunity is available within water districts which have low quality
water sources, such as wastewater effluent or groundwater with high
dissolved solids content, that cannot be utilized without costly
treatment. Because many other areas have access to less costly water
supplies, the value of imported water is higher to the District than it
is to many other areas. Consequently, the District may be able to cost-
effectively develop water supplies which are more expensive than the
existing water supplies in another area but Tess expensive than the cost
of imported water to the District. To complete the exchange, the other
water district must have an entitlement to SWP water which can be
conveyed to the Yucca Valley area through the MBP. Like many of the
‘other imported water supply alternatives, the use of the MBP will be
subject to the procedures and limitations of the District’s agreement
with the MWA.

RECOMMENDED ACTIVITIES

Due to the lack of delivery facilities, it is recommended that the
Watermaster focus its short-term efforts on early SWP delivery and
temporary water transfers. Although these imported water supplies may
not provide a reliable supply upon which future growth can be accommo-
dated, they will extend the usable life of the Warren Valley Basin and
provide supplies for groundwater replenishment and/or security during
drought or emergencies. It is estimated that the storage of approxi-
mately 5,400 acre-feet of early SWP or temporary water would enable the
Yucca Valley area to receive its full SWP entitlement of 4,282 AFY over
the 16 years of SWP delijveries.

In the intermediate term, it is recommended that the Watermaster focus
its water supply efforts on obtaining groundwater along the Morongo
Basin Pipeline and/or water supplies in the low desert. These water
supplies can provide a reliable water supply to accommodate future
growth in the community as well as provide a secure long-term water
supply. Furthermore, because the opportunities for imported water
supplies will be significantly expanded by additional delivery systems
to the Yucca Valley area, it is also recommended that the Watermaster
evaluate the feasibility of a jeint delivery system from the low desert
in conjunction with an interagency conjunctive use program with MWD.

To alleviate long-term water shortages, it is recommended that the
Watermaster evaluate additional SWP entitlements or water developments
in other areas. It is likely that these alternatives will take several
years to develop and may involve several complex water transfer issues
that must be resolved before water deliveries can be received. However,
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such water sources may be the only options available to provide a large

and reliable water supply to accommodate the future growth of the Yucca
Valley area.
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CHAPTER 6
WATER RECLAMATION

Domestic wastewater is generally considered to be a waste product which
is treated and disposed of. However, treated wastewater is increasingly
becoming a valuable water resource. Due to the serious overdraft of the
Warren Valley Basin, innovative water sources such as water reclamation
must be explored. There appears to be two alternative approaches to
water reclamation. One is the generally practiced approach of waste-
water collection, treatment, and reuse; and the other is the use of
greywater by individual property owners. This chapter discusses these
alternative concepts.

PROGRAM GOALS

Wastewater in the Yucca Valley area is currently disposed of through
individual septic tank systems. Although significant public health
problems do not appear evident, the feasibility of continued use of
septic tanks will diminish as the Yucca Valley area grows.

There are several public health concerns related to the widespread use
of septic tanks in the Warren Valley Basin:

1. Groundwater contamination
2. Improper disposal of septic tank pumpage
3. Leach field failure

Of these concerns, the most important for the Watermaster is the
potential for nitrate contamination of the groundwater. Although
elevated nitrate concentrations do not appear widespread in the Basin,
nitrate contamination of individual wells has been experienced.
Furthermore, other areas have experienced increased nitrate contamina-
tion as groundwater levels rise. Because groundwater levels in the .
Warren Valley Basin have declined continuously, this potential nitrate
problem may not occur until groundwater levels recover. Because nitrate
removal is costly, groundwater aquifers, once contaminated, are diffi-
cult to remediate.

Regardless of whether centralized wastewater service is provided,
maximum utilization of wastewater as a water resource would be desir-
able. If individual septic tank systems are retained, utilization of
greywater can be considered. Alternatively, if a centralized wastewater
system is implemented, reclaimed water can be utilized. The primary
potential user of reclaimed water is the Blue Skies Country Club.
Because most of its large water use (585 acre-feet per year) is for
irrigation, utilization of reclaimed water would significantly benefit
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the Basin. In addition, because vegetation would beneficially utilize
the nitrates in the reclaimed water, efficient irrigation practices
would minimize the potential for groundwater contamination.

Based on these considerations, the primary goals of water reclamation
are the following:

1. To prevent groundwater contamination
2. To maximize the use of wastewater as a water resource

To achieve these objectives will require significant effort by the
Watermaster and the Hi-Desert Water District. Accordingly, the program
elements discussed in this chapter are conceptual and more detailed
evaluations will be necessary.

CURRENT ACTIVITIES

Because the Yucca Valley area is served entirely by septic tank systems,
neither reclaimed water nor greywater is utilized legally. There have
been informal reports of isolated greywater use at individual residenc-
es; however, these reports are unverified. Both the California Depart-
ment of Health Services (DHS) and the San Bernardino Department of
Environmental Health Services have regulations which discourage the use
of greywater. In its proposed revisions of the water reclamation
regulations (Title 22 of the California Code of Regulations), the DHS
outlined its concern over greywater use. Excerpts of this document are
included in Appendix E. This position has been generally adopted by all
County health authorities except in Santa Barbara and San Luis Obispo
Counties which are experiencing severe drought conditions. Because of
this water shortage, the Santa Barbara County Environmental Health
Department has approved certain uses of greywater during the Stage III
drought condition. These uses of greywater are regulated by the City of
Santa Barbara. Information regarding the use of greywater in Santa
Barbara County is included in Appendix F.

POTENTIAL PROGRAM ELEMENTS

Because the current level of water reclamation is limited, significant
new water sources could be developed through water reclamation while
concurrently protecting groundwater quality. There appears to be two
potential water reclamation programs:

1. Limited greywater use
2. Wastewater collection, treatment and reclamation

Each of these is discussed below.
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Greywater Use

Greywater sources may contain infectious bacteria and viruses or grease
and food residues. Greywater is normally required to be drained to a
sewer or septic system for safety; however, during emergency water
supply conditions, some greywater sources can be safely used for limited
irrigation purposes in a carefully designed and constructed system.
Collecting greywater in open containers or applying greywater to any
lawn, garden, paved, or other surface through any type of spraying
device is usually prohibited in order to prevent direct human contact
with greywater.

To minimize public health risks, the potential greywater program would
utilize only laundry wash and rinse water. This water would be distrib-
uted through a closed piping system to an underground mini-leach field
system similar to that required by the City of Santa Barbara in its
greywater use guidelines. This system is described in more detail in
Appendix F. This system may provide irrigation for trees, shrubs, and
groundcover but not for vegetable gardens. If laundry includes soiled
diapers or clothes from a person with an infectious illness, a greywater
system should not be utilized. Laundry wash and rinse water is consid-
ered as the only feasible source of greywater because other greywater
sources, such as showers and sinks, require extensive plumbing modifica-
tions. :

One Toad of Taundry uses about 40 gallons of water for both washing and
rinsing. A typical residential household with three to four occupants
requires about four to five laundry loads per week. This produces
approximately 200 gallons per week of potential greywater that could be
used for irrigation. Assuming S0 percent of the customers install
greywater systems, the potential water savings would be approximately
150 acre-feet per year. The average water requirement for a typical
desert landscaped home is approximately 500 to 1,000 gallons per week.
Therefore, greywater from washing machines could only satisfy a quarter
to a half of the irrigation requirements of a typical household. .
The gquality of the greywater coming from washing machines depends mainly
on the type of detergent used. Powdered detergents and soaps include
"filler" ingredients which are usually some compound of sodium. Sodium
can concentrate in the soil and damage the ability of the soil to absorb
water resulting in damaged plants. Liquid soaps, however, contain few
fillers and less sodium resulting in better greywater. If bleaches or
softeners are used, the greywater should be sent directly to the sewer
or septic system and should not be used for irrigation purposes.

To obtain approval for a greywater program, the Watermaster must

demonstrate to the County Department of Environmental Health Services
(DEHS) that greywater represents a critically needed water supply and

6.3 904619.00



that the District can administer an approval and enforcement program so
that public health is not compromised. To demonstrate a need for this
water source, the declaration of a water supply emergency may be
necessary. Obtaining DEHS approval for a greywater program is 1ikely to
be a prolonged process and negotiation of the specific program elements
should begin as early as feasible.

Wastewater Collection, Treatment and Reclamation

Because the Yucca Valley area is unsewered, a complete wastewater
collection, treatment and reclamation system would be necessary to
utilize this water source. To evaluate the feasibility of this poten-
tial program element, a preliminary concept for wastewater collection,
treatment and reclamation was developed. It should be noted, however,
that sewerage facilities not only provide water supply benefits but also
reduce current wastewater disposal costs (i.e. septage pumping) and
protect groundwater quality.

Because water reclamation is a primary goal, the Yucca Valley area is
fortunate that it has a large potential user of reclaimed water, the
Blue Skies Country Club (BSCC). Accordingly, based on topographic and
reclamation considerations, a two phase wastewater collection and
treatment program was developed. Phased development allows implementa-
tion to progress at a Tevel that can be prudently financed by the
District. These phases are shown in Figure 6-1. Although these phases
are based on topographic and reclamation considerations, they have been
developed for two distinct purposes. The primary objective of Phasa 1|
is to utilize wastewater in the western portion of the District for
reclamation at BSCC. Alternatively, the primary objective of Phase 2 is
to create a hydraulic barrier to Basin outflow by recharging the aquifer
downgradient. This recharge will create a hydraulic mound which will
retard Basin outflow. The service areas of Phases 1 and 2 are approxi-
mately 1,100 and 4,200 acres respectively. Both service areas contain
sparsely Tocated single-family residential and general commercial type
developments.

A gravity flow sewer system with a wastewater treatment plant is
proposed for each service area. Phase | shows a potential treatment
plant immediately southeast of the BSCC golf course. Phase 2 shows a
treatment plant at the corner of Avalon Avenue and Paxton Road. .
Preliminary treatment capacities were based on wastewater generation of
75 gallons per capita per day and a total population of approximately
22,500. The total estimated wastewater generation was proportioned by
the areas served by each phase.

Based on these assumptions, Phase 1 would have an average daily flow
capacity of 0.35 million gallons per day (mgd) and Phase 2 would have a
capacity of 1.34 mgd. Treated wastewater from Phase | would be used to
irrigate the BSCC golf course. If sufficient effluent storage facili-
ties were available, the Phase 1 system could provide as much as 392
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acre-feet per year (AFY) of the 585 AFY of irrigation water required by
BSCC. Treated wastewater from Phase 2 would be recharge in spreading
basins to create a barrier. Up to 1,492 AFY of treated effluent would
be used for this purpose. The preliminary capital cost of this program
is summarized in Table 6-1.

Based on a total capital cost of $37.0 million, the average cost per
connection is expected to be $4,500. These cost estimates are prelimi-
nary and more detailed evaluations will be necessary before implementa-
tion of a water reclamation system.

RECOMMENDED ACTIVITIES

Because previous efforts have not focused on the activities necessary to
implement a water reclamation program, it is unlikely that either
greywater use or reclaimed water use can be implemented without signifi-
cant effort; however, water reclamation is one of the few programs that
can provide significant quantities of new water supplies and can be
implemented locally. Accordingly, it is recommended that the Water-
master initiate the activities necessary to implement a greywater
program and encourage the District to initiate a more detailed evalua-
tion of a wastewater collection, treatment, and reclamation system.

Greywater use can be implemented in a relatively short time; therefore,
as a short-term activity, it is recommended that the Watermaster
initiate discussions with the County Department of Environmental Health
Services to determine the conditions under which greywater use can be
implemented. This program element could pravide up to 150 AFY of
additional water supplies.

As an intermediate-term activity, it is recommended that the Watermaster
request the District to initiate a more detailed feasibility study of
the Phase 1 wastewater system for the Yucca Valley area. When more
specific information on the costs and benefits of such a system are
available, it is recommended that the Watermaster, in conjunction with
the District, conduct a survey of the residents and/or a hearing to
assess the willingness of the public to finance a wastewater system. -
Although a wastewater system is expected to be costly, it could provide
up to 1,900 AFY of new water supplies as well as provide a better
protection of groundwater quality.
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TABLE 6-1 Page | of 1

PRELIMINARY CAPITAL COST ESTIMATES FOR
WATER RECLAMATION FACILITIES (1990)

CAPITAL COST ($ MILLIONS)

COST CATEGORY PHASE 1 ~  PHASE2 1IQTAL
Collection System $4.0 $15.3 $19.3
Treatment Plant 1.4 5.4 6.8
Reclamation System 9.2 9.2 0.4
Subtotal - Facilities $5.6 $20.9 $26.5
Engineering & Administration 0.8 3.1 3.9
Contingency 1.4 5.2 6.6
Total Estimated Capital Cost $7.8 $29.2 $37.0




CHAPTER 7
GROUNDWATER RECHARGE/BANKING

To restore the storage capacity of the Basin and reduce pumping costs,
the Basin must be recharged. Groundwater recharge has been the sub ject
of several previous studies prepared for the Watermaster. Groundwater
recharge can also be utilized to "bank" water in the Basin to optimize
available water supplies. This chapter discusses the recharge and
banking options available to the Watermaster. Stormwater availability
as well as other potential recharge sources is addressed. Potential
interagency conjunctive use of the Basin is also discussed. Specific
implementation activities are recommended.

PROGRAM GOALS

The primary goal of artificial recharge is to replenish the groundwater
water supply by utilizing runoff from the surrounding terrain or other
available sources. In the Yucca Valley area, the Warren Valley Ground-
water Basin is the main source of water. With annual uses in excess of -
the Basin’s safe yield, groundwater levels have dropped significantly,
thereby producing Basin storage capacity which could be utilized by
recharge or banking. Recharging the Basin could reduce the current
overdrafting.

By using existing facilities, the addition of new facilities could be
minimized. The drainage channels, detention basins, golf course, and
recharge basins for State water are potential recharge areas. If
demands are less than the available supply, excess supplies could be
utilized to recharge the Basin. Recharge or banking could be accom-
plished using State water or water obtained from other agencies. When
State water is available, recharging the Basin would increase the amount
of groundwater available. Increased groundwater supplies would reduce
the gost of pumping as well as improve the reliability of the water
supply.

PREVIOUS STUDIES

In 1983, Harding Lawson Associates performed electrical resistivity

and gravity measurements in the Warren Valley Basin. From these
measurements, data on configuration of bedrock, aquifers, saturated
materials and groundwater flow in the Yucca Valley area were presented.
This information is useful when evaluating the possibility of artificial
recharge.

In 1986, Max Sloan and Associates and Robert C. Fox completed Phase II

of the Warren Valley Basin Recharge Study. This study provides infor-
mation on specific recharge sites throughout the Yucca Valley area.

7.1 904619.00
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These recharge areas are shown on Figure 7-1. The results indicate that
the Warren Valley Basin is suitable for artificial recharge for the
purpose of replenishing the local groundwater resource. The most
practical method of Basin recharge appears to be the construction of
ponding basins; however, other methods such as injection wells also
could be used.

POTENTIAL PROGRAM ELEMENTS

Because of its ability to be implemented immediately, utilizing avail-
able stormwater for recharge is the primary program element to be
considered. Other potential recharge sources such as excess State water
or other supplemental water sources can also be integrated into a
recharge or banking program. Potential interagency conjunctive use of
the Basin is also discussed.

Availability of Stormwater

Natural recharge to the Warren Valley Basin is small and may not

exceed 200 acre-feet per year. The small quantity of recharge to the
Basin is from precipitation in the higher mountains and underflow in
unconsolidated deposits along stream channels. The largest drainage
area is in the Little San Bernardino Mountains to the south and consists
of about 7000 acres. The USGS open-file report on Groundwater Resources
in the Yucca Valley area (1972) indicates an annual precipitation of
about 8 inches. The drainage area to the north and northwest of the
Basin in the San Bernardino Mountains and Water Canyon is about 11,500
acres and the annual precipitation is about 7 inches (USGS, 1972).
Because rainfall in the Yucca Valley area is infrequent but occasionally
of high intensity, the most feasible approach to capture and recharge of
stormwater appears to be the construction of small temporary earth dikes
within existing drainage courses. During low intensity storms, runoff
would be retained behind these small dams and recharge the groundwater
basin. During higher intensity storms, these small dams would wash
away, thereby not impeding the flood control purposes of the drainage
courses. This water conservation approach is used commonly throughout
Southern California. -

There are two existing detention basins in the Yucca Valley area. The
main purpose of these two detention basins is to catch peak runoff from
their respective tributary areas for downstream flood control. One is
located next to 01d Woman Springs Road off Old Woman Springs Wash south
of Paxton Road. 01d Woman Springs Basin was designed and built by the
San Bernardino County Flood Control District in 1984-85. The capacity
of the basin is approximately 20 acre-feet at the top of the spillway.
It has a 42-inch reinforced concrete pipe (RCP) located at its lowest
point that constantly releases retained water to the downstream channel.
The other basin is located off Long Canyon Wash south of Joshua Drive
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and east of Sage Avenue. This basin has a design capacity of approx-
imately 10 acre-feet. [ts purpose is to retain peak runoff from a
subdivision which has not yet been compieted. It is designed to drain
completely within 24 hours after the design storm. Because these
detention basins regulate downstream stormwater flows, they provide an
opportunity to retain runoff behind downstream dikes or in spreading
basins.

The main drainage channel running east-to-west through the Yucca Valley
area is Yucca Creek. Tributaries to Yucca Creek include Water Canyon
and 01d Woman Springs Wash from the north. South Yucca Channel,
Hospital Channel, and Long Canyon Channel merge into one tributary
before connecting to Yucca Creek between Sage Avenue and Grand Avenue
near Little League Drive. Further downstream is Burnt Mountain Wash
which is also tributary to Yucca Creek. The construction of small earth
dikes within these drainage courses could retain stormwater from these
tributaries. The County of San Bernardino Drainage Masterplan Detail
(1980) is shown on Figure 7-2. This plan also shows the area’s natural
drainage courses. These drainage channels flow in a northwest direction
which is the same flow direction as the groundwater in the Warren Valley
Basin. Existing dimensions and cross-section information for the
corresponding drainage channels is found in the Project Systems Inven-
tory of the San Bernardino County Flood Control District (1975). The
information on the Yucca Valley drainage system is presented in Appendix
B.

Using these existing drainage channels and detention basins in conjunc-
tion with new facilities could provide a means of capturing flood water
for recharge. Constructing depressions along Yucca Creek downstream of
where the tributaries connect to Yucca Creek would capture flows from
minor storms. These depressions would fill with sediment carried with
the stormwater; however, because they are inexpensive to construct,
building new depressions would be relatively easy. Constructing
spreading basins downstream from the existing detention basins could _
help in recharging the Basin by utilizing the captured stormwater before
it is released downstream. Diverting stormwater in Yucca Creek into
spreading basins alongside the channel is also a possibility for
recharging the Basin. However, because rainfall in the area is
infrequent and often of high intensity, offstream spreading basins would
be used only occasionally and would provide little recharge capability.
Therefore, they are not recommended at this time. Other recharge
methods such as the use of injection wells are also available. However,
success of the injection method depends on pretreating water to remove
silt, bacteria, and entrained air, together with continuous and
expensive maintenance. Accordingly, this recharge method is not
recommended for untreated water.

Return Irrigation Water

Based on information from Mr. William E11is of BSCC, the 1989 annual
water demand from BSCC was approximately 320 acre-feet. The current
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water usage is 581 acre-feet with the anticipation of reaching the
allocated 585 acre-feet by the end of 1990. Evapotranspiration on the
golf course was analyzed to determine if return irrigation water may
recharge the Basin. Evapotranspiration maps from the Department of
Water Resources were used to estimate the water demand due to avapora-
tion and transpiration. As shown in Table 7-1, the yearly evapotranspi-
ration is 82.5 inches of which 4 inches per year is provided by rain-
fall. The crop coefficient (Kc) is based on guidelines from "Irrigation
with Reclaimed Municipal Wastewater - A Guidance Manual" by the State
Water Resources Control Board. The evapotranspiration requirement of
78.5 inches over the approximately 90 acres of irrigated golf course
correspond to 589 acre-feet per year. Because the evapotranspiration
rate is approximately equal to the applied irrigation, it appears that
return irrigation water does not provide significant contributions to
groundwater recharge. However, it is recommended that BSCC utilize
evapotranspiration data to control irrigation cycles and minimize water
use.

State Water Entitlement

State water will be delivered to the Yucca Valley area by the Morongo
Basin Pipeline (MBP) which will be constructed by the Mojave Water
Agency. The recommended local facilities to utilize State water is
presented in a 24 October 1990 memorandum to the Hi-Desert Water
District (Appendix K). The MBP pipeline will be located along 01d Woman
Springs Road to a proposed water treatment plant. The recommended
location of the water treatment plant is an area south of Flamingo
Heights. Treated water would be conveyed eastward to the existing
distribution system. Because the HDWD distribution system does not have
the capacity to utilize the full entitlement throughout the year,
untreated water would be pumped to a recharge basin located in Water
Canyon. The Phase II Recharge Study identified this site as the best
location for water recharge by the ponding method. Based on an
infiltration rate of 2 inches per hour, a recharge basinm covering an
area of at least 3 acres would be necessary for a State water
entitlement of 4,282 acre-feet per year. The recharge facilities
recommended in Appendix K include 20 acres of recharge basins. -
Figure 7-3 shows the area recommended for these recharge basins. As
discussed in Chapter 5, to minimize land requirements in Water Canyon,
;upplemental recharge basins at the Blue Skies Country Club may be
easible.

As previously shown in Tables 4-4 through 4-8, there are also years when
the supply is greater than the demand for the five growth alternatives.
This excess supply could provide additional State water that can be
conveyed to the proposed recharge basins. Because the recharge basins
would be sized to accept the full State water entitlement, stormwater
from the mountains to the north of the recharge basin can also be

7.4 904619.00



TABLE 7-1 Page 1 of 1|

ESTIMATE QF EVAPOTRANSPIRATION AT
BLUE SKIES COUNTRY CLUB

# OF ETo MONTHLY ETo
MONTH  DAYS  (MM/D) _(MM) = (IN)
JAN. 31 2.0 62.0 2.4
FEB. 28 3.3 92.4 3.6
MAR. 31 4.8 148.8 5.9
APR. 30 6.7 201.0 7.9
MAY 31 8.3 257.3 10.1
JUNE 30 9.4 282.0 11.1
JULY 31 9.2 285.2 11.2
AUG. 31 8.4 260.4 10.3
SEP. 30 7.3 219.0 8.6
oCT. 31 4.7 145.7 5.7
NOV. 30 2.9 87.0 3.4
DEC. 31 1.8 55.8 2.2

TOTAL =  82.5 INCHES

ABBREVIATIONS: MM/D - MILLIMETERS PER DAY
MM - MILLIMETERS
IN - INCHES




diverted into these recharge basins. When high intensity storms occur,
State water can be discontinued until the storms pass.

Until the MBP and associated local facilities are available, it may also
be possible to utilize early SWP deliveries for groundwater banking.
Although this water must be banked in another groundwater basin until
the MBP is constructed, it can be transferred to the Warren Valley Basin
at a later date by extraction and conveyance or by exchange of SWP
entitlements. One current opportunity is the possibility of receiving
early SWP deliveries and banking them in the Mojave River Basin. This
opportunity is discussed in Chapter 5. Banked groundwater can be
utilized to firm deliveries of SWP entitlements. It is estimated that
the storage of approximately 5,400 acre-feet of banked water would
enable the District to receive its full SWP entitlement of 4,282 AFY
over the 20 year planning period.

Surplus and Unscheduled State Water

The Department of Water Resources (DWR) defines surplus water as water
in excess of that required to meet entitlement demands, reservoir
storage goals, water quality requirements, and other State water
requirements such as recreation water, that can be delivered to contrac-
tors when the capability is available (Department of Water Resources,
1989). Surplus water may be released from storage and scheduled in
advance for use by contractors. First priority for surplus water is
given to State Water Project (SWP) contractors for agricultural use or
for groundwater replenishment. Second priority is given to SWP
contractors for other uses, and lowest priority is given to non-SWP
contractors.

Unscheduled water is also water in excess of SWP needs, but not
scheduled in advance. Unscheduled water is water which is somet imes
available in the Delta, as opposed to water released from SWP storage in
the case of surplus water. The availability of unscheduled water can be
as brief as one day or as long as several weeks. The unscheduled water
program was initiated in 1980 as "extra surplus water." First priority
for unscheduled water is given to groundwater replenishment or to -
agricultural use in Tieu of pumping from groundwater. Second priority
is given to pre-irrigation. Generally, surplus and unscheduled water is
available only to contractors that fully utilize their Table A entitle-
ments. Therefore, these water supplies will only be available after the
Mojave Water Agency utilizes its full 50,800 AFY Table A entitlement.

The California Aqueduct is supplied by water pumped from the Delta at
the Banks Pumping Plant. The amount of water diverted to the aqueduct
has been limited by the Corps of Engineers in the interest of protecting
the navigable capacity of the Delta waterways. Four additional pumps
are currently being added to the plant to increase its total capacity to
10,300 cubic feet per second (cfs). DWR estimates that the additional
pumping capacity may result in an additional 60,000 acre-feet increase
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in firm deliverable water during critical dry periods, under the Carps
of Engineers limitations. This water would be pumped in high-flow
winter months, and would be primarily used to meet entitlement deliv-
aries.

Given the current restrictions on diversions from the Delta, and the
current and anticipated levels of entitlement water delivery requests,
DWR staff believe that little surplus and unscheduled water will be
available in the future. This conclusion is supported by the relia-
bility model shown in Appendix A. Based on the anticipated contractor
delivery requests and the SWP capacity improvements, surplus water is
expected only 6 times between 1995-2010. The potential delivery of
unscheduled water is difficult to assess.

Other Potential Water Sources

Other recharge scurces include imported water and reclaimed water which
are discussed in Chapters 5 and 6.

Interagency Conjunctive Use

The Warren Valley Basin has a usable storage capacity of approximately
160,000 acre-feet. As shown on Tables 4-4 through 4-8, the amount of
water stored in the Basin recovers slowly under any growth scenario. By
the year 2010, water storage would only recover from its current Teve]l
of 36,000 acre-feet to approximately 45,000 acre-feet under the zero
growth scenario. Consequently, because much of the Basin capacity will
remain unused in the foreseeable future, there is a passibility of
interagency conjunctive use of the Basin.

In interagency conjunctive use, another agency with unused water rights
would bank this water in the Basin. Although additional water supplies
are not obtained, this water would cause water levels to rise, thereby
reducing pumping costs. When the water is needed by the agency, it
could be extracted and conveyed to the agency, or it could be transfered
by water exchange agreements. )
Based on staff discussions, a letter was sent to the Metropolitan Water
District of Southern California (MWD) by the Hi-Desert Water District to
explore the possibility of a jointly-funded feasibility study. MwD
could either bank SWP water through the MBP or Colorado River water by
constructing a delivery system from the low desert. Subsequent
discussions with MWD staff indicate an interest in this opportunity and
MWD is continuing its evaluation of the project.

CURRENT ACTIVITIES
The Watermaster and the HDWD are currently involved in several activ-

ities which are necessary to implement a groundwater recharge/banking
program. These activities include:
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1. HDWD is currently working with the Mojave Water Agency to
complete the contractual, environmental, financial, and praogram
management activities necessary to deliver State water to the
Yucca Valley area by 1995.

2. HDWD is planning the local facilities necessary to treat and/or
recharge State water when received.

3. The San Bernardino County Flood Control District has approved
the concept of stormwater conservation within its flood control
channels.

4. Discussions have been initiated with the Metropolitan Water
District of Southern California (MWD) regarding the possibility
of banking MWD water in the Warren Valley Basin.

RECOMMENDED ACTIVITIES

Based on the evaluation presented in this chapter, it is recommended
that at least eight stormwater retention areas be constructed within the
Yucca Creek flood control channel and its tributaries. These dams would
consist of depressions in the channel bottom which would retain
stormwaters. The recommended locations of these retention areas are
shown on Figure 7-4. In addition, it is recommended that recharge
basins of at Teast 3 acres be constructed in Water Canyon. The recharge
facilities recommended in Appendix K include 20 acres of recharge
basins. Alternatively, it is recommended that the feasibility of
constructing recharge basins at the golf course be evaluated. These
recharge basins would be utilized for stormwater diversions as well as
State water not utilized directly. Similarly, these basins could also
be utilized for interagency conjunctive use opportunities. In addition,
a diversion facility along Water Canyon would be required to divert
stormwater or State water released from the pipeline to Pioneertown.

The location of the recommended recharge basins is shown on Figure 7-3.

Based on a review of 32 years of hydrologic data (1957 to 1989) compiled
by the San Bernardino County Flood Control District (Appendix C), an
average of 10 days per year have storms greater than 0.2 inches per day.
Smaller storms are not estimated to produce significant runoff.

Assuming an average retained volume of 0.22 acre-feet for each retention
area and 6 acre-feet for the recharge basin, the additional Basin
recharge is estimated to be 50 to 100 AFY. The actual increased Basin
recharge will depend on hydrologic conditions in the area. Accordingly,
it is recommended that after this program is initiated, the Watermaster
monitor the amount of stormwater retained so that more accurate assess-
ments of additional Basin recharge can be performed.
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Five stormwater retention areas are proposed along Yucca Creek near the
Twentynine Palms Highway and would retain stormwaters south of the
highway. The next location is between Cholla Avenue and Palm Avenue
which would retain stormwater from Water Canyon and the west end of
Yucca Creek. The next downstream location is between Sage Avenue and
0ld Woman Springs Road which would retain stormwater coming from South
Yucca Channel, Hospital Channel, and Long Canyon Channel. The next
downstream location is between O1d Woman Springs Wash and Burnt Mountain
Wash, and the farthest downstream location is between Burnt Mountain
Wash and Paxton Road. In addition, recharge areas would be located
downstream of the detention basin on Long Canyon Channel, within Burnt
Mountain Wash, and downstream of the detention basin on 0ld Woman
Springs Wash.

Yucca Creek is generally made up of earth trapezoidal sections and road
dip sections. The earth dike locations are proposed where the bottom
width of Yucca Creek is about 24 feet and the depth is between 4 and 5
feet. The side slope of Yucca Creek is 1.5:1 which gives a top width of
about 36 feet. The depressions should be no more than 3 feet deep for
safety reasons.

In addition to these recharge activities, it is also recommended that
the Watermaster continue to evaluate the feasibility of interagency
conjunctive use opportunities. Although this opportunity will not
provide additional water supplies, it will raise groundwater levels and
reduce pumping costs.
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CHAPTER 8
WATER CONSERVATION

The preceding chapters focused on the activities necessary to obtain
additional water supplies as well as to effectively manage these
supplies. However, to optimize the utilization of these costly imported
supplies, water demands should be reduced to the maximum extent feasi-
ble. This chapter focuses on current and potential water conservation
activities in the Yucca Valley area.

PROGRAM GOALS

One of the primary goals of the Hi-Desert Water District is to asser-
tively pursue a conservation program that will reduce current extrac-
tions from the Warren Valley Basin and minimize the need for additional
imported water supplies. Public education programs which will facili-
tate the realization of this goal are discussed in a subsequent chapter.
With the acquisition of Yucca Water Company, Ltd. (YWC), the goal of the
District is to implement conservation programs over the entire Basin to
reduce extractions to 1986-87 levels of 3,783 acre-feet per year (AFY)

to the short-term and to the safe yield of 200 AFY in the intermediate
term.

CURRENT ACTIVITIES

In recognition of the prolonged drought and the severe overdrafting of
the Warren Valley Basin as well as previous problems with its extraction
wells, the Hi-Desert Water District has recently implemented an aggres-
sive water conservation program within the District. The conservation
program which included the hiring of a conservation coordinator was
implemented in September of 1990.

The current per capita usage excluding non-residential uses is approxi-
mately 103 gallons per day compared to a statewide average of approxi-
mately 140 gallons per day. These statistics do not inciude the YWC -
service area which was recently acquired by the District; however, the
water use characteristics of this area are expected to be similar. The
following sections describe the water conservation activities which are
currently being implemented. Public education programs currently being
implemented are discussed in Chapter 10.

Growth Control
The 1977 adjudication of the Warren Valley Basin allowed extractions in
excess of the safe yield in order to create sufficient economic develop-

ment to support the cost of solving the overdraft problem. Since that
time, economic growth has occurred and the overdraft has worsened. As a
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result, growth in the Yucca Valley area has been severely limited. Due
to public health considerations, the Department of Health Services
imposed a moratorium on new connections in the YWC service area. In
July 1990, the District imposed a similar moratorium in the eastern area
of the Valley to stabilize the overdraft. In addition, as a result of
the hearing in August 1990, the Superior Court of San Bernardino imposed
a moratorium on new connections throughout the Yucca Valley area.

These moratoriums are expected to 1imit population and economic growth
within the area and should preclude the need for expanded extractions
from the Basin. However, they will also increase the financial impact
on existing water users who must bear not only the cost of obtaining
adequate long-term water supplies and replenishing the Basin but also
the cost of obtaining water supplies for future economic growth until
these new customers are available to support these costs.

Conservation Ordinance

The District currently has a conservation ordinance to regulate Tand-
scape irrigation and other wasteful uses of water such as vehicle or
sidewalk washing. This conservation ordinance is included in Appendix
L. To enforce the provisions of this ordinance, the District employs a
"water cop" who can issue fines or restrict water use. This program has
resulted in significant water reductions in the District. As a result
of an August 1990 hearing, the Superior Court of San Bernardino extended
this water conservation program to the area which was formerly served by
the Yucca Water Company and recently acquired by the District.

Leak Detection

An aggressive leak detection and repair response program and regular

replacement of problem areas in the distribution system has minimized
unaccounted for water losses. Upon request, District personnel will

perform a leak detection audit for its customers.

Water Rate Structure

The District currently has an inverted block rate structure (i.e. unit
costs escalate with increasing consumption). Copies of the District’s
current rate ordinances are included in Appendix G. This type of rate
structure encourages water conservation by making water use increasingly
expensive. The District has recently authorized the preparation of a
Water Revenue and Rate Analysis. In the draft report, the inverted
block rate structure is maintained but a reduced number of blocks and
more rapidly escalating unit costs are recommended.

Plumbing Retrofit
The District provides ultra-low flow showerheads not to exceed 2.75

gallons per minute to customers in exchange for old showerheads. Over
500 have been distributed since May with the expectation that the in-
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stallation rate is high since they are distributed pending exchange of
the older head.

In addition, a mandatory ultra-low flow fixture replacement program was
implemented with Resolution 90-4 which sets flow and flushing standards
for plumbing fixtures in the service area. This resolution is included
in Appendix L. For new construction, it requires the installation of
hot water recirculating units. For existing services, it requires that
at the time of change of service, whether it be by sale or rental/lease,
the existing fixtures must be retrofitted. Based on the District’s
pilot test project, it is estimated that these changes will achieve 20
to 30 percent reductions in the historical usage of a retrofitted home
without adversely impacting the lifestyle of the customer. Any estimat-
ed adverse impacts to the customer are based upon the incompatibility of
the fixture due to plumbing construction not to code or pre-existing
blockage and the initial cost of the change out. :

Review of New Construction Plans

The District has established specific guidelines for landscaping at new
commercial and multifamily construction. Because the County of San
Bernardino has not imposed water conservation requirements for landscap-
ing, the District performs plan check services for conformance with its
conservation ordinances. .

Emergency Stage Response Program (ESRP)

The ESRP was created to implement more stringent water conservation
measures in the community when the District’s ability to provide an
adequate, safe supply of water is exceeded by systems demands. The
initial provisions of the ESRP are implemented when the system exceeds
80 percent of capacity for three consecutive days. As demands increase,
Stage 2 which places increasing restrictions on the use of water (mainly
outdoor use) is implemented. If delivery capacity continues to be
inadequate, Stage 3 requests a 50 percent voluntary cutback. This
measure is designed to be short term until delivery problems are
mitigated and demands are reduced.

POTENTIAL PROGRAM ELEMENTS

In addition to its current water conservation programs, the District is
currently evaluating several additional programs to improve water use
efficiency. These programs are discussed in more detail in the Dis-
trict’s 1990 Urban Water Management Plan. Among these potential
programs are the following. :

Landscape Retrofit
During the summer months, it is estimated that the system increases due

to Tandscape irrigation represent 50 to 75 percent of a household’s
water use. Utilizing water efficient technology for irrigation could
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reduce water use by as much as 30 to 50 percent. These techniques
include water conserving drip systems and bubblers. Providing rebates
for the retrofitting of existing irrigation systems would result in
water savings and a reduction in water bills. Assuming a 5-year program
is implemented, potential water savings of up to 50 AFY are expected by
1995. These rebates would create a revenue loss that under the current
rate structure must be replaced by increased water rates. However, a
revised rate structure has recently been recommended. Under this rate
structure, the commodity rates only reflect variable costs; therefore,
reductions in water usage should not adversely affect the District’s
financial status.

Meter Replacement

The District recently acquired the YWC service area where a recent meter
survey indicated that the average water meter is 20 years old, Of the
2827 meters in the YWC service area, 559 were in poor condition and 300
were in bad condition. The amount of unmeasured water through these
meters was conservatively estimated at 22 to 25 percent. This unmetered
water not only represents lost revenues but also makes leak detection
more difficult. Therefore, it is recommended the Watermaster encourage
the District to implement a meter replacement program to prevent
continued revenue losses and reduce water Teakage.

Customer Water Audits

In this program, District staff would visit homes and businesses of the
community in order to communicate water conservation opportunities and
to distribute Titerature and retrofit kits. District staff would help
to identify leaks and make landscape irrigation recommendations. The
conservation kits would include a toilet displacement device, faucet
aerators and showerheads. The commercial audits would be done on a
canvass basis while the residential audits would be set by appointment.
Assuming a 5-year program is implemented, potential water savings of up
to 150 acre-feet per year are expected by 1995.

Plumbing Fixture Rebate Program -

In this program, the District would provide a rebate or credit for each
high water use fixture replaced with a low water use fixture. These
water savings could be utilized to allow a limited number of new
connections to accommodate customers who have pre-sold meters or new
development under a new construction offsets program. :

New Construction Offsets
A new construction "offsets" program would utilize the water savings
from a voluntary plumbing fixture retrofit program in existing homes to

offset the estimated annual use of a new service. The specific number
of homes to be retrofitted would be determined by the District’s Board
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of Directors. Toilets, showerheads, and faucets in existing homes would
be replaced to reduce the historical consumption of those homes.
Implementation of this program would allow additional economic growth
without increased overdraft of the Basin.

RECOMMENDED ACTIVITIES

The Hi-Desert Water District which now serves most of the Yucca Valley
area currently has an aggressive water conservation program. This
program has effectively reduced water consumption. Additional programs
have been identified which could reduce water use even further. Whereas
the current programs focus on water use efficiency, the potential
programs identified previously in this chapter also maximize revenues to
support the costs associated with addressing groundwater overdraft. For
these reasons, it is recommended that the Watermaster encourage the
District to implement the following additional water conservation
programs:

Landscape Retrofit
Meter Replacement
Customer Water Audits
Plumbing Fixture Rebate
. New Construction Offsets

(% 0 S I X e
L] . » »

These programs should reduce water demands on the Warren Valley Basin to
a minimum Tevel until supplemental water sources can be delivered.
Assuming 5-year programs are implemented, the landscape retrofit and
customer water audit programs are estimated to save up to 200 AFY by
1995. Water savings for the meter replacement and new construction
offsets program cannot be estimated at this time, but the potential
savings should be significant.
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CHAPTER 9
BASIN OPERATING PLAN

The previous chapters discuss the anticipated water supplies and demands
for the Yucca Valley area as well as the recommended actions to satisfy
the shortfall between supplies and demands. These recommended actions
focus on reducing water demands, utilizing available water more effi-
ciently, and developing new imported water supplies. This chapter
discusses the integration of these recommendations into a comprehensive
basin operating plan.

GENERAL MANAGEMENT STRATEGY

To achieve the management objectives outlined in Chapter 3, the Water-
master should establish a general management strategy which will form
the basis of an operating plan for the Basin. Based on the evaluations
presented in the previous chapters, the following management strategy
for the Basin is recommended:

1. Utilize currently available water supplies such as stormwater
and greywater to the extent feasible.

2. Utilize groundwater supplies that are outside the Basin but
adjacent to or within the District (i.e., mesa wells) to extend
Basin supplies as long as possible.

3. Reduce water demands through aggressive conservation efforts.

4. Until anticipated imported water supplies are available,
continue to overdraft the Basin.

5. Utilize as much SWP water directly in the distribution system
as possible and utilize any other available SWP water for
groundwater recharge. )

6. Obtain temporary water supplies or early State water deliveries
to replenish the Basin when the MBP is constructed.

7. Pursue interagency conjunctive use oppartunities to replenish
the Basin as early as possible and reduce pumping costs.

8. Evaluate opportunities to obtain additional water supplies such
as other imported water supplies and water reclamation to
secure water supplies beyond the 20-year planning period.

9. Utilize recharge and extraction techniques to maximize the
long-term yield of the Basin.
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10. Compile groundwater monitoring data including water quality
information and prepare annual reports of Basin status to the
Watermaster.

11. Obtain the financial capability to implement this strategy.

12. Communicate the problems, issues, and management plan to the
public.

To effectively utilize this general strategy, both the Watermaster and
the District must concur on the approach and their individual areas of
responsibility. The District is currently undertaking many of the
activities which are necessary to implement this strategy. Accordingly,
the Watermaster should integrate these activities into a comprehensive
management plan and assess its role in the implementation of the plan.

RECOMMENDED ROLE OF THE WATERMASTER

As an entity established by the Superior Court of San Bernardino County,
the Watermaster is responsible for formulating a plan and program for a
physical solution to the Basin. According to this Jjudgement, the
overdraft plan must also include provisions for the administration of
the program. Since the 1977 judgement, the Board of Directors of the
Hi-Desert Water District served as Watermaster and District staff served
as staff for the Watermaster; however, in 1990, the Court appointed six
additional non-voting members to the Watermaster Board. These addition-
al members represent specific interests in the Warren Valley Basin and
the current Watermaster Board represents a broad spectrum of water
interests in the Yucca Valley area.

In assessing the appropriate role for the Watermaster in the implementa-
tion of the recommended plan, the responsibilities established by the
Court must be fulfilled by the Watermaster; however, beyond these
responsibilities, several 1limitations of the Watermaster must be
recognized. These limitations include:

1. The lack of staff directly responsible to the Watermaster -

2. Limited revenue sources (i.e., Production assessments appears
to be the only revenue source available to the Watermaster)

3. The need to obtain Court approval prior to initiating signifi-
cant actions.

Based on these considerations, it is recommended that the Watermaster
assume the following responsibilities:

1. formulation of water management plans

2. evaluation of imported water and conjunctive use opportunities
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3. monitoring of plan implementation and the preparation of
progress reports to the Court

4. development of a system of equitable groundwater and imported
water allocations

5. data analysis and reporting of Basin condition (i.e., quantity
and quality)

6. establishment of assessments to fund the above activities and
to equalize the cost of groundwater and imported water sup-
plies. )

These activities would be supplemented by the responsibilities of the
Hi-Desert Water District. As an operating water utility, the District
would generally be responsible for the design, construction and opera-
tion of the facilities necessary to deliver sufficient potable water
supplies to its customers. In relation to the Watermaster’s management
pl?n, it is recommended that the District assume the following responsi-
bilities: ‘

1. design, construction, and operation of groundwater extraction
and recharge facilities

2. contracting, delivery, and treatment of imported water supplies
identified by the Watermaster

3. collection of groundwater levels, production volumes and water
quality data

4. evaluation of a potential wastewater collection, treatment, and
reclamation system

5. continued implementation of the water conservation program
6. development of an ongoing public education program.

Although there are likely to be many issues which must be addressed by
both the Watermaster and the District, the recommended division of
responsibilities between these utilities attempt to avoid an inefficient
duplication of efforts. Generally, the Watermaster would fulfill the
broad-scale water supply planning and monitoring functions and the
District would fulfill the day-to-day implementation functions. This
arrangement would take advantage of the diverse representation of the
Watermaster as well as the technical, operational, and financial
resources of the District.

RECOMMENDED PROGRAM ELEMENTS

Based on the current and ongoing activities of the District, the current
and anticipated water requirements for the Yucca Valley area are pre-
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sented in Chapter 4. To maintain acceptable Basin water levels, this
evaluation resulted in a recommendation to maintain water demand growth
within Scenario GA-2 which represents a 2 percent growth rate. To
restore Basin water levels, allow increased growth, and provide water
supplies beyond the 20 year planning period, several water management
activities have also been recommended. In general, these activities
either reduce water consumption or increase groundwater recharge.
Specific water supply demand recommendations presented in the previous
chapters and their potential long-term impacts on water supplies or
demands are summarized below:

Potential Long-term

Chapter Recommendation

5 5.1 Early SWP delivery and 336 AFY

temporary water transfers .

5.2 Groundwater along the MBP Unknown
and water supplies in the
low desert

5.3 Additional SWP entitlements Unknown
or water developments in
other areas

6 6.1 Greywater use 150 AFY
6.2 Evaluation of wastewater
callection, treatment, and
reclamation
7 7.1 Stormwater Recharge 50-100 AFY
7.2 SWP Recharge Included in SWP
delivery estimate
(See Chapter 4)
7.3 Evaluation of Interagency None
Conjunctive Use
8 8.1 Additional water conservation 200 AFY

programs -

These recommended program elements, together with the other recommenda-
tions contained in this report, constitute the basic plan for the
Watermaster to manage the Warren Valley Basin so that adequate long-term
water supplies are available for the Yucca Valley area.

PROJECTED WATER REQUIREMENTS

For the recommended 20-year planning period, the balance between current
and anticipated water supplies and various scenarios of projected
demands is presented in Tables 4-4 through 4-8. This evaluation is
based on existing water supplies as well as the current activities to
obtain additional water supplies or to reduce water demands through
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conservation. If the recommended program elements are implemented, the
balance between projected supplies and demands are presented in Tables
9-1 through 9-5. Because the potential magnitude of additional imported
water supplies cannot be determined at this time, this evaluation does
not include the impact of these supplies.

Based on this evaluation, the critical period for the Basin continues to
be the present to 1994, prior to the delivery of State water. However,
by implementing the recommended programs, the Basin capacity at its
minimum level (25,661 acre-feet) is expected to be higher than the Basin
capacity without these programs (24,661 acre-feet). Furthermore, during
the 20 year planning period, the Basin capacity is expected to recover
well beyond its estimated current capacity of 36,000 acre-feet, even at
the most rapid growth rate (growth scenario GA-4). Consequently, if the
recommended management plan is implemented, the growth in water demands
can be allowed to expand to those represented by growth scenario GA-4,
if desired by the Watermaster. However, until State water or additional
imported groundwater can be delivered, it is recommended that water
‘demand be maintained below the levels represented by growth scenario
GA-2.

BASIN OPERATION PLAN

Operation of the Warren Valley Basin will depend primarily upon the
delivery of SWP entitlements through the MBP in the mid-1990‘s. Until
this water supply is available, the Yucca Valley area will be dependent
upon groundwater stored in the Warren Valley Basin together with
groundwater developed on the mesa. This operating concept is embodied
in the supply/demand balances presented in Tables 9-1 through 9-5.
Accordingly, the recommended basin operation plan has two phases. The
first phase relies on the continued use of groundwater and the second
phase relies on imported SWP water.

The Phase 1 operation plan will continue from the present to 1995 when
the delivery of SWP water is available. During this period, the water
demands for the area will be provided by groundwater. The recommended
plan includes the development of 800 AFY of groundwater on the mesa by -
1992. This groundwater supply would eliminate the need for non-overly-
ing users on the mesa to utilize the Warren Valley Basin for their water
supply. However, the remaining water users whose requirements currently
exceed 2,700 AFY must continue to utilize the Basin. Although the safe
yield of the Basin is only 200 AFY, the Phase 1 plan also includes the
development of greywater as a source of water and additional water con-
servation measures. These recommended programs are expected to reduce
withdrawals from the Basin by up to 350 AFY during the Phase 1 period.
In addition, the recommended stormwater recharge program is expected to
increase the safe yield by 50 to 100 AFY. Accordingly, based on the
total projected 1990 water demand of 3,565 AFY, the recommended ground-
water allocations during the Phase 1 period are 585 AFY for the Blue
Skies Country Club and 2,924 AFY for the Hi-Desert Water District.
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However, when groundwater on the mesa is developed, this allocation can
be reduced for the District. Because the Institute of Mental Physics
(IMP) averlies the zone of transmission (i.e., Basin outflow), it is
recommended that Basin withdrawals by IMP continue to be excluded from
the allocation of the safe yield.

After imported SWP is available, the recommended Phase 2 operation plan
would be implemented. During Phase 2, imported SWP water would be
treated and delivered to the distribution system. SWP water entitle-
ments in excess of the amount that could be utilized directly would be
delivered to recharge basins for storage. Groundwater stored in the
Basin would be used primarily for peaking demands and to serve areas
that cannot be served by imported water. During Phase 2, Basin water
levels should recover to levels higher than their current 1990 level.
Assuming the stormwater recharge program adds approximately 75 AFY to
the safe yield, the allocation of the safe yield of the Basin based on
proportional shares of the adjudicated allocations would be 73 AFY for
Blue Skies Country Club and 202 AFY for the Hi-Desert Water District.
Because water use by individual domestic wells is small and IMP overlies
the zone of transmission, these users have been excluded from safe yield
allocations. However, to limit increased drilling of individual wells
as the cost of water increases, it is recommended that unless the
‘District cannot serve a specific residence, the Watermaster restrict new
wells for individual residences by court order or by basin equity
assessments. Beyond these safe yield allocations, Basin extractions
would be subject to production assessments which would recover the cost
of recharging imported water beyond the safe yield allocations. The
estimated cost of these production assessments are discussed in a later
chapter of this report.

In addition to the program elements included in Phases 1 and 2, it is
recommended that the Watermaster and the District continue their evalua-
tions of additional imported water supplies, interagency conjunctive
use, and wastewater reclamation. Because these activities as well as
the recommended Phase 2 operation plan will create much more complex
hydrogeoiogic conditions, it is also recommended that the Watermaster
create a computerized groundwater flow model of the Basin. This model ~
could be utilized to reassess the safe yield of the Basin under a more
complex operating plan as well as to assess the quantity and quality
impacts of specific recharge or extraction scenarios.

WATER SHORTAGE CONTINGENCY PLAN

The District currently has an Emergency Stage Response Program (Appendix
H) to address short-term water shortages caused by demands in excess of
its production capabilities. When imported SWP water is available, the
risk of this potential shortage should be significantly reduced.
However, there appears to be three additional water shortage conditions
which must be addressed. These conditions are:

l. a significant delay in SWP water delivery
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2. hydrologic conditions which reduce SWP water deliveries
3. contamination of groundwater supplies.

Based on the water supply/demand projections presented in Tables 9-1
through 9-5, the projected minimum Basin storage is approximately 25,642
acre-feet. Although this water could theoretically sustain the area for
up to 7 years, it is likely that the physical problems of extraction
would severely limit the District’s ability to meet the water demands of
the area. This condition would initiate the ESRP on an increasing
basis. Outdoor water use would be significantly curtailed although
indoor use would also be affected. Because this management plan is
dependent upon the delivery of SWP water which is expected in 1995, any
significant delay in this schedule would create a serious risk in the
ability of the groundwater basin to support the water needs of the
community. Accordingly, it is recommended that if the MBP is delayed
more than 2 years beyond 1995, ocutdoor water use with potable.water
supplies, including irrigation at Blue Skies Country Club, be severely
curtailed and that strict water rationing be implemented. Although this
recommendation would create significant economic hardships to Blue Skies
Country Club, it is 1ikely that the wells used for irrigation would be
unable to provide sufficient water as groundwater levels declined.
Furthermore, it would be unlikely that the District could provide
irrigation water while strict water rationing is imposed on its custom-
ers.

As discussed in Chapter 4, the SWP is subject to delivery reductions
caused by increasing contractor requests in excess of hydrologic yields.
Based on stochastic estimates of historical hydrology, delivery reduc-
tions are expected to occur on an increasing basis. To mitigate the
impact of these reductions, it is recommended that the District "bank"
early SWP deliveries or temporary water transfers which can be utilized
when delivery reductions occur. Due to the lack of delivery facilities,
these water supplies must be "banked" in another groundwater basin.
However, when the MBP is completed, these supplies can be transferred to
the Warren Valley Basin.

Although the safe yield of the Basin is small, the Basin has a signifi-"
cant role in providing water supply reliability. Consequently, poten-
tial contamination of the Basin could cause serious problems in imple-
menting this management plan. According to the District’s Annual Water
Quality Report for 1989, the current groundwater quality is excellent.
To maintain this high quality, it is recommended that the Watermaster
initiate a water quality monitoring and reporting program. Because
there are few industrial operations overlying the Basin, it is recom-
mended that the monitoring program focus on total dissolved solids and
nitrates from septic tanks and petroleum hydrocarbons from gas stations.
It is also recommended that the Watermaster identify potential sources
of contamination and monitor reports of hazardous material spills to the
Department of Health Services and Regional Water Quality Control Board.
This monitoring program will serve as an interim groundwater gquality
protection plan and early warning system for possible remedial actions
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by the Watermaster. When the results of these evaluations have been
completed, it is recommended that the Watermaster prepare a complete
groundwater quality protection plan.

BASIN MONITORING PLAN

To assess the success of the Basin operation plan, the Watermaster must
monitor the key measures of performance. These measures include:

groundwater extractions
Basin recharge
groundwater levels
groundwater quality
financial status

O 5 WP e
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These data are generally collected by the District as a routine part of
its operations. For monitoring data which is not collected by the
District, it is recommended that the Watermaster compile this supplemen-
tal information. In addition, the need for additional monitoring wells
has not been assessed as part of this plan; consequently, it is recom-
mended that the monitoring requirements of the Basin be assessed
concurrently with the development of the recommended groundwater model
which would utilize these data.

It is recommended that collected information, together with appropriate
interpretive narrative, be compiled in an annual report which will be
available to the public. An example of an annual report for the Orange
County groundwater basin in included in Appendix I. This report can
sgrve not only as a public information document but also as a report to
the Court.
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CHAPTER 10
PUBLIC EDUCATION

To effectively communicate the objectives and programs of the Water-
master, an active public education program is necessary. Because the
Hi-Desert Water District currently maintains a public education program,
it appears desirable for the Watermaster to utilize the District to
communicate the objectives and programs of the Watermaster to the
community. This chapter describes the existing public education
activities of the District and presents recommendations to incorporate
the needs of the Watermaster into these ongoing activities.

PROGRAM GOALS

In developing a public education program for the Watermaster, it is
important to identify the specific areas which are important to imple-
menting the programs identified in this management plan. Based on the
discussions presented in the previous chapters, these areas include:

1. The severe overdraft of the Warren Valley Basin

2. The complex issues related to obtaining suppiemental water
supplies

3. The need for aggressive water conservation to minimize the need
for supplemental supplies

4. The high cost associated with these activities

5. The Watermaster’s has a comprehensive plan to comprehensively
address these issues

6. The potential cost to the community if the Watermaster’s plan
is not implemented

The success of the public education program depends on the credibility
of the District in presenting the information necessary to understand
these complex issues. This credibility is developed not only by public
education but also through public participation in the development of
solutions to the wide range of water issues facing the Yucca Valley
area.

CURRENT ACTIVITIES

Previously, the District utilized a public education program to discuss
the issues related to State Water importation. In June 1990, the voters
of Improvement District M approved the financing plan for the Morongo
Basin Pipeline by more than a two-thirds vote. The Hi-Desert Water
District currently focuses its public education program on water
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conservation. The District utilizes many forums which have had a
significant impact on water conservation. The positive results of this
effort is manifested through the District’s relatively low per capita
water use of 103 gallons per day. Recently, the District also utilized
a public education program to communicate the detailed evaluation of the
District’s water rates. The primary ongoing public education activities
of the District are summarized below:

Water Awareness Month

Water awareness and conservation activities are promoted by the Depart-
ment of Water Resources (DWR) and the American Water Works Association
(AWWA) throughout the month of May. The activities tend to focus on
elementary schools in order to help educate children through fun
activities.

Speaker’s Bureau

District personnel are available to speak to groups in the community and
deal with the media on the many issues pertaining to water.

Conservation Literature and Advertising

This ongoing program includes the distribution of literature and
brochures as well as a constant outreach through multi-media sources.
Distributed information includes literature on leak detection and
repair, landscape irrigation, greywater use, and water conservation.
For fiscal year (FY) 1990-1991, public education costs have been
budgeted at nearly $50,000 based on purchasing and production expenses
and media advertising costs. Materials are distributed at events and
are available through the District office.

A regular, quarterly newsletter is published to inform the public of
past actions and future plans as well as conservation hints and system
updates. Special mailings are used when new ordinances and resolutions
are coming into effect that may impact certain sectors of the community.

The local news media are frequently involved through news releases.
There is also an extensive ad campaign within the conservation program.

School Programs

The District currently participates with several nearby water districts
through the Joint Powers Authority to bring water conservation workshops
into the elementary schools of the community. The District is responsi-
ble for 59 percent of the funding for this program which provides a
specialist and literature for the 1lst, 3rd and 5th grades.
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Public Involvement

Working groups comprised of the most interested and involved citizens in
the community are created on an ad hoc basis to provide an opportunity
for the community to work with District staff and board committee
members on current water issues. District board meetings are regularly
scheduled on the first and third Wednesday of each month and special
meetings are called when the need arises. Postings and news releases of
meeting agendas are used to encourage public attendance. Public
hearings are utilized when the community may be faced with rate changes
or other issues for which public testimony would be beneficial. Special
mailings, postings and news releases are utilized to notify the public.

POTENTIAL PROGRAM ELEMENTS

Although the District currently has an active public education program,
there appears to be several additional activities which could be
incorporated into the District’s program to make it even more effective.
Several of these activities are summarized below:

Expanded Public Information Program

Expanding the disbursement of brochures and other literature is antici-
pated to provide greater public awareness. Brochures could be distrib-
uted at locations throughout the community such as libraries and other
public offices. Utility companies can also be encouraged to send energy
and water conserving brochures with their bills. Expanding and
maintaining an educational format in the various media is also a
potential program element. Specific information includes landscaping
and indoor retrofitting. In January 1991, the District initiated a "“hot
1ine" which customers can call to get current information regarding
watering hours, announcements of upcoming meetings, information
regarding new ordinances, and other relevant information.

Public Information Officer

As the public information expands, it is recommended that the Water-
master encourage the District to employ a public information officer
(PIO) to coordinate the numerous activities which will be occurring.
The PIO should serve as a focal point for the media and be the creative
force in the implementation of the public education program. As such,
the PIO should be a professional in public relations, journalism, or
related field. In January 1991, the District hired a PIO to fulfill
this function.

Educational Resource Center
Supplying additional instructional material to the local schools and
training teachers to use the material is an alternative to having a

Distrigt representative go to the schools. Having trained teachers and
providing resource materials facilitates lessons on water and conserva-
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tion and increases the access to students at selected grade levels.
This type of program would probably be the most cost effective approach
if the District intends to make a continuing commitment to educational
programs and engrain good long-term water use habits in the community.
The acquisition of additional water conservation curriculum materials
~and teacher resource supplements to augment existing materials would be
needed to help the schools in providing the water conservation
education. The use of computers and conservation software could be used
for the upper elementary grades. A hands-on learning program could
accompany the software, which would include monitoring of water use at
the school through leak detection by students using the computer
software.

Participation in Special Events

Utilizing community events such as fairs and symposiums to inform the
public is a potential program element that could increase public
involvement in District activities. Information on water issues,
conservation and activities could be made available by setting up a
table at these various functions.

Conservation Awards

Awards presented to both residential and commercial users for noticeable
conservation efforts could help in encouraging the public to conserve
water. Awards could be given during Water Awareness Month which would
compliment the other existing activities. Continuing to present water
efficient landscape awards during Water Awareness Month is a good way to
promote water efficient landscaping in the area.

RECOMMENDED ACTIVITIES

When implemented, the public education programs appear to be an effec-
tive method of communicating water issues to the public. Previous
efforts appear to be well-received as well as to achieve their basic
objectives. For these reasons, it is recommended that the Watermaster _
incorporate its public education needs into the District’s program and
encourage the District to include the following expanded activities:

Expanded Public Information Program

Public Information Officer (Hired January 1991)
Educational Resource Center

Participation in Special Events

Conservation Awards

[S 0N - FS 8 FA
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The public education program may be the best opportunity to maintain
support for the Watermaster activities during the implementation of this
management plan. The complex issues and high implementation cost will
create community concern and only through the maintenance of a long-term
public education program will the Watermaster be able to continue its
progress in solving the overdraft problem of the Warren Valley Basin.
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CHAPTER 11
REVENUE PROGRAM

To effectively implement the recommended management plan, the Water-
master must have sufficient funding to perform the activities for which
it is responsible. These responsibilities are presented in other
chapters of this report. This chapter presents the recommended revenue
program to recover the cost of ongoing operations as well as the cost of
the recommended program elements. .

ESTIMATED REVENUE REQUIREMENTS

Based on the recommended role of the Watermaster presented in Chapter 9,
the Watermaster will require revenues to fulfill its assigned functions.
These functions generally include planning, water supply evaluations,
monitoring, and reporting. In addition, based on the Interim Report for
1989-1990, the Watermaster must repay funds previously advanced by the
Hi-Desert Water District as well as the funds for the preparation of
this plan. The general categories of expenditures are as follows:

1. Administrative staff support provided by the District

2. Legal and engineering consultants for general administrative
activities

Cost of consultants to prepare recommended plans
Cost of public information programs

Repayment of advanced funds

(=] w + [ ]
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Cost of groundwater recharge

Each of these expense categories is discussed in the following para-
graphs.

Administrative Staff Support

This expenditure category includes staff salaries and fringe benefits,
equipment, and supplies provided by the District to support the adminis-
trative activities of the Watermaster. The Interim Report recommended a
revised budget of approximately $12,000. However, because of the signi-
ficantly increased activities of the Watermaster, it is recommended that
an annual budget of $30,000 be established.
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Legal and Engineering Consultants

This category includes the costs for ongoing administrative support by
the Watermaster’s legal and engineering consultants. Assuming monthly
meetings with the Watermaster Board and staff, an annual budget of
$25,000 is recommended.

Planning Activities

This cost category includes the costs of consultants and staff to
prepare the supplemented studies recommended in this management plan.
These studies include imported water supply evaluations, computerized
groundwater flow model, water quality monitoring program, groundwater
quality protection plan, and Basin monitoring plan. Based on the
preparation of these studies over a several year period, an annual
budget of $90,000 is recommended. :

Public Information Program

These costs are budgeted for the preparation of a public information
program for the Watermaster. Activities will include educational
materials, public information activities, and the preparation and
production of the annual report. An annual budget of $23,000 is
recommended.

Repayment of Advanced Funds

Based on the Interim Report, the District has advanced approximately
$110,000 to the Watermaster as of 31 March 1989. Due to subsequent
support by District staff, attorneys, and consultants beyond the
revenues of the Watermaster, this amount is estimated to be $394,414 as
of 30 June 1990. For the purpose of assessing the revenue requirements
of the Watermaster, it is assumed that the funds advanced by the
District will total $450,000 by the time revised production assessments
are levied. In the Interim Report, these advanced funds were amortized
at 13.5 percent over 10 years. Because this interest rate exceeds the _
cost of funds to the District, it is recommended that the advanced funds
be amortized at 8 percent over 10 years. The resulting annual budget
for these advanced funds is $67,000 per year.

Groundwater Recharge

Extractions for the Basin in excess of its safe yield must be offset by
recharge of imported water supplies. Of the potential imported water
supplies, only State water can be anticipated in the near future. Thus,
the cost of groundwater recharge is based on the incremental cost to
import State water. The cost to import State water includes both the
capital and operation and maintenance (0&M) cost of the system. Based
on the Cost of Service Rate Study and Feasibility Report for the Morongo
Basin Pipeline (MBP) the amortized capital cost of the MBP is expected
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to be $5,630,637 per year of which $2,280,000 per year would be funded
by property taxes within Improvement District M. Consequently, the
incremental amortized capital cost to funded by water users is
$3,350,637 per year. The estimated 0&M cost for the MBP is $3,510,500.
Therefore, the incremental cost of imported State water is $6,861,137.
Based on the delivery of 7,250 acre-feet per year, the incremental cost
of State water is $946 per acre-foot. Because groundwater recharge
operations are expected to cost approximately $63 per acre-foot, the
incremental cost for groundwater recharge is estimated to be $1,009 per
acre-foot for each acre-foot of extracted groundwater beyond the safe
yield allocation. For 1990, estimated extractions from the Basin
totaled 3,565 acre-feet. Excluding the demands of individual wells and
the Institute of Mental Physics, the extractions beyond the improved
safe yield of 275 acre-feet were 3,234 acre-feet. Therefore, the
estimated revenue requirements to recharge the Basin would be $3,263,106
in 1990. .

Summary of Estimated Revenue Requirements

Based upon the cost categories presented above, the estimated annual
revenue requirements for the Watermaster’s recommended activities are as
follows:

Estimated Annua]

Cost Category Revenue Requirement

1. Administrative Staff Support $ 30,000
2. Legal & Engineering Consultants $ 25,000
3. Planning Activities $ 90,000
4. Public Information Program $ 23,000
5. Repayment of Advanced Funds $ 67.000

Total Administrative Activities $235,000
6. Groundwater Recharge $ 1,009/acre-feet

above allocation
RECOMMENDED REVENUE SOURCES ‘ ;

The only apparent source of revenue for the Watermaster’s activities is
assessments on the production of groundwater. However, there are
several ways in which assessments can be levied to further the goals of
the Watermaster. Accordingly, the following system of assessments is
recommended:

1. Production assessments on all extractions except those of
individual wells and the Institute of Mental Physics will be
used to fund annual administrative costs.

2. Replenishment assessments on extractions beyond the improved

safe yield of 275 acre-feet per year will be used to fund the
cost of groundwater recharge.
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Basin Equity Assessments

After State water is available, the Yucca Valley area will have 2
sources of water: groundwater from the Warren Valley Basin and treated
or untreated State water. Basin equity assessments (BEAs) are a
financial mechanism to assist the Watermaster in better managing the use
of these alternative water supplies. The revenues from BEAs are
generally used to reduce the cost of water from the other source; thus,
BEAs are revenue-neutral to the Watermaster. However, BEAs can be used
to encourage or discourage the use of specific sourcaes of water. The
amount of these assessments will depend on the magnitude of the water
use shift desired as well as the urgency of the shift. Until alterna-
tive water sources are available, Basin equity assessments will not
serve a useful purpose; thus, it is recommended that the implementation
of BEAs be deferred until State water is available. However, because
BEAs will be a useful groundwater management tool for the Watermaster,
it is recommended that the Watermaster seek Court approval as soon as
possible.

Summary of Recommended Revenue Sources

Based upon the revenue sources discussed above, the recommended assess-
ments to fund the estimated revenue requirements of the Watermaster are
as follows:

Revenue Source Recommended Assessment
1. Production Assessment $84 per acre-foot
2. Replenishment Assessment $1,009 per acre-foot above

safe yield allocations

3. Basin Equity Assessment To be determined when State
: water is available

The recommended revenue sources will provide significant financial
security to achieving the goals established by the Watermaster.
Although the recommended assessments appear high, they reflect the
"true" cost of water in the Yucca Valley area. The Hi-Desert Water
District is currently in the process of revising its water rates to
incorporate these costs; therefore, the primary impact of these assess-
ments will be on the Blue Skies Country Club. However, because this
facility is a major user of groundwater, the failure of the Watermaster
to levy the recommended assessments would require the ratepayers of the
District to assume these costs.
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3. Basin equity assessments on extractions beyond the improved
safe yield of 275 acre-feet per year will be used on a revenue-
neutral basis by the Watermaster to manage the extractions from
the Basin.

Each of these revenue sources is discussed in the following paragraphs.
Production Assessments

The current activities of the Watermaster are funded by production
assessments. These assessments, in effect since 1984, are levied at a
uniform rate of $10 per acre-foot on extractions up to the production
rights established by the Court and a separate uniform rate which
declines each fiscal year (i.e., $49.29 per acre-foot in 1984-85 to
$5.80 per acre-foot in 1998-99) on extractions beyond the established
production rights. Unfortunately, these production assessments have
been unable to adequately fund the activities of the Watermaster:
consequently, it has been necessary for the District to advance funds to
the Watermaster. As discussed previously, these advanced funds are
expected to total $450,000 by mid-1991.

Because the Watermaster must have a secure source of funding to perform
the expanded functions recommended in this plan, it is recommended that
a uniform production assessment be levied on all extractions from the
Basin and that these revenues be utilized to fund the administrative,
planning, public information, and oversight functions recommended in
this plan. Until State water is available, the average (1991 to 1994)
extractions from the Basin which can be assessed are projected to be
2,809 AFY. Based on the estimated revenue requirements of $235,000 per
year, the recommended production assessment is $84 per acre-feet.

Replenishment Assessments

As discussed previously, the cost of groundwater recharge is estimated
to be $1,009 per acre-foot for extractions beyond the safe yield
allocations. Therefore, it is recommended that a replenishment assess-
ment of $1,009 per acre-foot be established for extractions beyond the
safe yield allocations of 73 AFY for Blue Skies Country Club and 202 AFY
for the Hi-Desert Water District. A significant issue is the schedule
for implementation of this assessment. Because State water is not
expected to be available until 1995, Basin replenishment cannot occur
prior to this period. However, failure to levy this assessment until
1995 would increase the burden of Basin recharge on future water users.
Accordingly, it is recommended that the replenishment assessment be
Tevied upon approval from the Court and that these funds be utilized for
early SWP deliveries or accumulated for future recharge activities.
Although this assessment is costly, it reflects the current cost of
water in the Yucca Valley area and its immediate implementation would be
the most equitable approach to cost-sharing between current and future
water users.
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CHAPTER 12
[MPLEMENTATION PLAN

The foregoing chapters presented a summary of the overdraft problem in
the Warren Valley Basin, the goals of this management plan, and a
discussion of the specific program elements of the plan. Attention is
now directed to integration of these program elements and implementation
of the recommended plan.

IMPLEMENTATION CONSIDERATIONS

In integrating the individual elements of the management plan, consider-
ation must be given to the implementation issues associated with the
recommended plan. The specific program elements recommended -in this
report are intended to address one or more of the goals identified
previously. Once specific activities have been identified, it is also
necessary to determine implementation responsibility, schedule for
implementation, and performance monitoring.

Because there are few pumpers from the Basin, implementation of specific
activities will generally remain the responsibility of the Watermaster
or the Hi-Desert Water District. The schedule for implementation of
recommended activities can be categorized as short-term (1 to 2 years),
intermediate-term (3 to 5 years) or long-term (beyond 5 years). As
discussed in previous chapters, monitoring the progress of implementa-
tion should be the responsibility of the Watermaster.

In developing this management plan, it is recognized that water supply
planning is a dynamic process and that the management plan presented in
this report may require adjustment in the future. Accordingly, it is
intended that the Watermaster review the water supply conditions and
management plan on an annual basis and incorporate necessary modifica-
tions.

IMPLEMENTATION PLAN

To address the overdraft problem of the Warren Valley Basin, as well as
other potential groundwater management problems, specific program
elements have been developed and integrated into a management plan.
This plan is intended to provide a flexible framework for unifying the
activities of the Watermaster, District, and other pumpers from the
Basin. A summary of the goals of the management plan, recommended
activities, their implementation responsibility, and schedule is
presented in Table 12-1. This plan should enable the Watermaster to
monitor the condition of the Basin and provide cost-effective solutions
to current and potential problems.
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IMPLEMENTATION MONITORING

As recommended in Chapter 9, one of the primary functions of the
Watermaster is to monitor the implementation of the groundwater manage-
ment plan. Although monitoring of the plan should be an ongoing
activity, it is recommended that the Watermaster prepare an annual
report that summarizes groundwater extractions, Basin recharge, ground-
water quality, and financial status.

The report should also present the status of plan implementation and
other relevant activities. This report should become a part of the
public education program and should be submitted to the Court for
Judicial menitoring of the Watermaster’s performance in executing Court
directions.
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APPENDIX A
DESCRIPTION OF STATE WATER PROJECT RELIABILITY MODEL

A brief description of the procedures used in performing the reliability
analysis follows. The primary source of information is Department of
Water Resources (DWR) Bulletin 132-89.

SWP OPERATIONAL RULES

SWP’s delivery capability is based on the concept of "firm yield." Firm
yield as applied to the SWP is the dependable annual water supply which
can be made available without exceeding specified allowable reductions
in agricultural deliveries during extended dry periods. The SWP’s ,
existing firm yield is approximately 2.4 million acre-feet annually.
Contractor requests for entitlement water deliveries have exceeded 2.4
million acre-feet since 1987.

Firm yield of a project is typically determined by routing a historical
hydrologic time series through the storage facilities of a project, and
modeling the deliveries under assumed operating rules. The maximum
quantity of water which can be delivered from the storage facility under
the operating rules is the project’s firm yield. Under this method of
calculation, the project will be able to deliver the firm yield during
any single year of operation.

In addition to consideration of additional structural features to
improve the project yield, DWR and the contractors have been examining
alternative operational strategies to improve the existing facilities’
average annual delivery. Attention has been focused primarily on the
use of a risk amalysis procedure instead of a normal firm yield
calculation. Operational decisions for the SWP have been based on a
risk analysis concept since 1978.

1978 Analysis

The risk analysis procedure as originally applied in 1978 was designed
to assure a high probability of meeting delivery schedules for the
current and following year, assuming a water supply equivalent to that
of the two driest years on record. The procedure, termed the "Rule
Curve,” beginning in 1979, has three parts. The first part uses known
beginning storage (carryover from the previous year), defined target
storage (end-of-year storage in SWP conservation facilities), and
historical hydrology to chart annual SWP water delivery capability
against an index which represents unimpaired runoff of streams entering
the Sacramento Valley.

A key element of the first part of the analysis is the determination of

operations criteria and target storage. By varying the operational
rules for the project, deliveries can be increased or decreased

A.l 904619.00



accordingly. This is primarily accomplished by modifying target
storages. Utilizing the operating rules and historical hydrologic
series, exceedance probabilities for various levels of delivered water
volumes can be developed. DWR has developed several such "Rule Curves."
Examples of these curves are attached.

The second part of the procedure uses the chart and periodic forecasts
of the index to determine the capability of the SWP to deliver water.
The forecast ordinarily used is that which would probably be exceeded 99
percent of the time.

The third part of the procedure is allocation of the calculated water
delivery capability to contractors and confirmation of the results using
a complete operational study. If the operational study indicates that
the delivery schedule cannot be met, the schedule is reduced to the
amount which can be delivered. Due to the two-year analysis period, the
procedure failed to address how storage should be managed over an
extended dry period.

1986 Analysis

The analysis for 1986 incorporated a schedule of target storage which
decreased each year by equal amounts, reaching a minimum after seven
years. Target storage selected each year depended on carryover storage
and the previous year’s target storage. Further study by DWR and input
from SWP contractors led to a 1987 schedule which incorporated lower
schedules of target storage and, in 1988, to a target storage
calculation based on carryover storage only.

1989 Analysis

In 1989, the "Rule Curve" became the Water Delivery Risk Analysis
(WDRA), the "Four Basin Index" became the Sacramento River Index (SRI),
and "conservation storage" was interpreted as including Lake Oroville,
the State’s share of San Luis Reservoir, and the balance owed to DWR by
the United States Bureau of Reclamation (USBR) under the Coordinated
Operations Agreement. The 1989 WDRA used the same criteria as the 1988-
analysis, but the procedure for determining delivery approvals was
changed, so that initial delivery approvals were based on a forecast of
the SRI with a probability of exceedance of 90 percent. Previous
analyses were based on a SRI forecast with a probability of exceedance
of 99 percent. DWR continued to perform monthly updates of delivery
forecasts using exceedance probabilities of 99 percent.

A.2 904619.00



RELIABILITY ANALYSIS

The reliability analysis utilized these operational data to forecast
future SWP deliveries. It incorporated stochastic hydrology as input,
and DWR’s previously developed operational rules (the "Rule Curves"
discussed above) to estimate the probable deliveries through 2010.

Stochastic Hydrology (Monte Carlo Analysis)

In hydrology, "stochastic" is used to refer to a time series (rainfall,
runoff, or other hydrologic parameter) which is partially random.
Stochastic hydrology falls midway between deterministic and
probabilistic hydrology. Deterministic hydrology assumes that time
variability is totally explained by other variables as processed through
an appropriate model. Probabilistic hydrology is not concerned with
time sequence, but only with the probability of a particular event being
equalled or exceeded. '

For a given hydrologic time series, it is possible to construct other
time series which differ from the historical series but retain the
essential statistical properties of the original series. Essentially,
the stochastic series is constructed so that the events have the same
probability of occurrence as the historical series. Development of a
stochastic series is often termed a Monte Carlo Analysis. Generation of
a time series assumes that the series process is stationary, i.e. that
the series’ statistical properties do not vary with time. For the SWP
project, the time series of interest would be either the Sacramento
R;ver Index or some other series representing the runoff available to
the SWP.

SWP Delivery Forecasts

Several stochastic records were developed through 2010. Based on
contractor delivery requests and proposed SWP capacity improvements,
DWR’s Rule Curve 4b (shown following Page A.3) was applied to the
generated records. On the basis of these analyses, forecasts of SWP
deliveries were developed. Portions of this evaluation, dated 5 October
1988, are included.

A.3 904619.00






MTACD UC:Z ION

L ad
T W

Ia a;m’;sas, the Directar of thePepartaent of Hater escurces {2
established a 'Ja.v;',azf Transfers Cac;;::ee stafl ta help the Departzent resso
widespread Laf:ors;t in water zarkating and watar transfers. The Cammittae
charged with reviewing DWR programs that would provide inforzation helpful
evaluating and lzpleamenting transfars, reviswing propesed legislatiecn,
identifying known active transfer proposals, and assisting in clariflicatice
DWR's role in watsr transfers.

The Committee has met numercus times and sperxﬁ considerable tize
discussing water transfers, watar narketing, water sharing, water exchange,
DWR's role, existing and proposed lagislaticn, and mest predcaminantly, past
prasent proposed water transfars.

This catalog 13 a product of the Water Transfars Committae. It cant
informaticon on current water transfer proposals in California, and its ainm
to inform and assist those who are interestad in the subject of watar
tnnsfez's.' 1t should help identify and advance proposals which will l'ead. ]
improved management and use of Califarmia's #ater Tescurces.

Definition of Water Transfers

In order to detarmine what types of prupesals should be included in
catalog, the Committee struggled with the issue of developing a precise
dc.tﬁxiticu of water t:an.ﬁrcrs or Wwatar zarikets or watar exchanges and concl
that almost any well constructad definition will exclude somecne's specific
idea of what constitutes izproved, more efficient water use. Thersfaores, we
have not set forth a definition but rather have included propesals known <o
that zay be construed as 2 water transfesr. Thus, no suggested transfer has

been eliminated exclusively on definiticnal issues. However, coaventicnal

propesals for large surfacs water rsservoir davelopaents within the faderal
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Central Valley Project (CVP) or the :S_:atq.':xata: onsct (SWP) have not Seer
L s b -
included. HEP

=
-

¥ost of the proposals included here are under active consideratiasn
the principal parties that would be involvaed in the transfer.
One other notes concerning definitions——those Ldeas which nay have =

e

broadest basis of support appear to be proposals that might Se bYest descr-it
as "water sharing." These involve sharing of existing available supplies a
facilities between watar agencies or watar users in a‘ way that is autually
beneficial. One enmplen is the proposed New Melones-Zast San‘Joaq_ui.n Count
proposal whereby ths SWP would firance part of the costs for two districts!
local distributicon systems for New Melcnes water, which would go to the “wo
districts. In exchange, during dry years, the districts would pump ground
watar and allow the New Melanes water to flow downstresam tg the SWP. Ancth
example of watar sharing is the proposed conveyance and purchase arrangezen
betwaen the SWP and CVP.
' Qther Considerations

The concept of water transfars is by no ceans a new cne. In the 195¢
while the Stats Watar Project was being formulated, several econcmists,
p‘rticularl;; .tacsc at the unifersitie:, pointed cut the passibility of
trn;zatetring water usod for agriculturs in the Colorade River sarvice area -
urban uses in the Coastal Plain of Socuthern California. Ia 1973, the
President's Yaticnal Water Commission strongly endorsed the concept of

voluntary watar transfers in their report, Hater Policies for the Future.

During the 1976-77 drought in California, numerous teaparary watar traasfer
wers accomplished, scme ta zeet the needs of urban users and scme to zeet

needs of agricultural users.
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Izpleaeatation ci‘wagnz. transfers i3 perhaps azest advanced in Ars
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whers additicnal sources of watar supply are virwually acnexiacane, AL
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has adopted a policy of transferring water from agricultural ts urban an
industrial users and has enacted a bedy of law to izplazent the policy.
However, unlike Arizona, where watar transfers and water zarketing are a;
established zethod of allacating water supply, California is not running
supply sources but is fast approaching the limits of low priced watar.

In California, ﬁhe financial difficulties presently bdeing experier
m;nny agricultural interests have encouraged them ts look to the possibili
marketing the watar now used on their lands as a means of an:a;aing the
revenue af thsir enterprises. Cencurreantly, the steady increase in sunic
and industrial water needs and the difficulty of developing new supplies
the urban water agencies to an active intarsst in transferring water from
agricultural users as one means of aeeting these needs, Thus, water m.a.:‘:
is receiving increased attenticn in Califaernia.

Some of the potantial transfers included in this cataleg involve
spcciri?: propesals by communities in Northern Califaoraia to build new sta:
facilities and naricet the water %o areas of nsed south of the ﬂcl‘h. Trar
which iavolve a sizpply seurce north of the Sacramp.to-é‘n Jeaquin Delta au
develop a supply capability that is about 50 percent greatar than the need
Seek t0 meet because of constrictions in north Delta channels (carriage wa
Tequirements). These constrictions force much of the supply intended for
€xpart puzmps in the scuth Delta to take a circuitous route arcund the west.
edge of Sherzan Island, resulting in reverse flows in the lower San Joaqui
River and in watar supply losses ta offset the seawatsr intrusion encouragt

those reverse flows. This factor, which reduces project 7ields by 30 to 3:
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percent, Iust bSe acccua:a:ff‘f Sc when assessing proposals iavelviag a sugply

source torth of the Delta and a proposed use south of the Del%a.

Transfers and zarketing can aove watar from areas of surplus =a area
greater need. In so doing, they zay pjut greater pressure on existing
facilities and in fact induce pressures o bduild additional facilities., Tx
conditicn is most obviocus in the Sacramento-3an Joaquin Delta and in sisuae:
where transportation facilitles are linited. Where watsr is to e transpor
when available and stored underground for later use, new facilities zay be
needed to spread the water and to extract it. In the long run, improved wat
macagement represented by zmany of those transfer proposals gust be complemen
by additicnal watar supply facilities.

important factor of propesals involving the use of stored ground
water is their potential impact on adjacent ground water users. Ground wate
recharge and extraction activities will cause ground water levals in the
izmediate area to fluctuate. However, the effacts of such fluctuations on
adjacent extracticn or recharge activitiaes will depend on the distance <5 su:
adjacent activities, the magnitude and frequency of ground watar laevel
fluctuaticn, and the lag time associated with drawdown or rechargs. Socae
solutions ts pc‘tcntial problems fnclude creation of buffer zones and |
limitations on recharge and. extraction activities. Such limitations could
include a maxizum annual change in ground water level fluctuaticns and a
saxizuz use of ground water basin storage.

The develcpment of this catalog stizmulated considerable theught cn
zethods for evaluating a transfer propesal. One thing {s clear: traasactiaen
must be evaluatad on their individual zerits ca a case-by-case basis. Scae
genaral guidelines for rnak.ing such assesszents would include =he following:

(1) the involved parties should fully understand what they are gzaining, what
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they ars giving up and Zor how, .nng;a\éz) those partlas should alse fully
. e -

understand the conditicns of the transfar and the responsibilities of each
party during pericds of surplus and/or deficiency; (3) scecial, envircnmental,
and prizary and secondary econcaic izpacts should be identified and mitigzated
where practicable; and (4) existing water rights should be protectad. The
Committae i3 currently working on a check list that should prove useful in case-
by-case svaluations of water transfer propcsals.
Catsgorization of the Progosals
An effort was made to categorize scme of the ideas under discusicn.i.nA
order to coavey a bettar understanding of the water nanagement opticns
avallable. The Committee proposes three broad catagories of water :tranafers:
(1) interim or temporary use of watar by scmecne other than the water right
halder; (2) permanent transfer of a water right; and (3) developeent and
transfer of new supplles and water righu. Within these broad catagories, a
transfer proposal can be most usefully discussed from the standpoiat of how the
water 1s to be made available and the conditions for its transfer. Amcng the
ways the watar can De made available are:
o Develcpzent of new ﬁupplies through watar coaservation, wastewater
reclacation, storage, or diversion with sose or all to be earmaricad
for transfer.

o Retirement of land fm irrigated crop production or
other consumptive uses.

o Coordinated cperaticn of water projects with differing capabilities
ts provide water under varying conditions.

e Conjunctive use of surface and ground water supplles.
Conditicns for the transfer of the watar can be on an intarim or permzanent
basis (e.g., sale of a water right) and can involve the fallowing:

o Transfar during time of drgought or other watsr systam
shortfalls (contingency transfer).
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a T:ansfer‘:d.uring torzal. cr.zﬁc‘éc yui <hen 3upplies are pleasisyl
(typteally. for underggpund rage).
s Transfer o:‘x ;’co:tinuous basis.
The Transfer “rooosals

The main body of this catalog presents a write-up on each watar =ra.
proposal known to the Departaent. Each write-up Ilncludes a discussion of
potantial third party impacts, legal and instituticnal constraints, poetaent
controversy, and the status of the proposal. At the end of the catalog is
tabhle which shows socae key fsatures of each proposal.

The proposals are sequenced in a lcose grouping that reflects: (1)
specific offars to sell water by the current watar user, (2) transfers whic
rely heavily upen ground water rescurces, (3) transfers which rely heavily
the Colorado River as a watar source, (4) transfers that focus primarily ug
the SWP or C7P, (5) transfers that rely heavily upen the development of nes
facilities, and (6) others. Ian many cases, the propcsal could have fallen
more than one of the groups, but none are repeated; each proposal is listec
only cnce.

It is important to recognize that some of the proposals listad are
competitive in the sense that they seek ta use the sane supply;m ar tt
sane traasportation systeas or both. In scme cases, they competa in that ¢
sSeek =0 satisfy the same need. Secause of these factors, the potential wat
supply production of the transfers is not cumulative.

Much of the information presented is skimpy. Scame descriptions zay
be complets and scme proposals may have been overlacksd. Little effort was
inta describing beneficial izpacts, It is assumed that as a proposal maoves

forward, the proponents will fully evaluate potantial beneflts.
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The Committee expe publish this cataleg.

yR¢ the transfers described herein, or an the

general subject area of watar sharing, should send a note %o the chairman or

contact one of the Committae members.

Bob Potler, Chairman

Norm HLll, Qffice of the Chief Counsel

Ray Hoagland, Division of Planning

Steve Macaulay, State Watar Project Analysis Office

Bill Mierke, Division of Cperations & Maintenance

Jonas Minton, Office of Water Conservation

Glenn Sawyer, Division of Planning .

co-

Ralph Allison, Division of Plananing
Jay Federman, Southern District
Susan Tatayon, Division of Planning

‘—'1 -

11.
12.
13.
18.

Committee Members

Tclcgcno Number

(213) 620-4108
(316) 3835-3778
(916) 38%8.7325
(916) 328-7192
(316) 323-0400
(316) 322-9989
(918) 38355736

Commitiee Staff

(318) 345-2336
(213) 6820-2165
(918) 4835-0987

Proposals Included
Berrenda Mesa Water District Offer to Sell

Cabin Bar Ranch Offer to Sell

Wheeler Ridge-Maricopa Water Stérage Di:tx-iz.:t Cffer to Sell
George MeArthur Offer to Sell

New Melones-East San Joaquin County-SWP Exchange

Kern Water Bank '

White Wolf Basin Ground Water Starage

Semitropic Ground Watar Storage

Arvin-Zd{son/M4D Conjunctive Use

Chino Basia Conjunctive Use

Patentilal Transfer of Excess Ground Water from the Bunker Hill Basia
Inperial Irrigation Districtoaetr;:pclitan Water District
Palo Verde-Metrspolitan Water District

All American Canal Lining (MWD and USBR)
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1%5. Colarado ver 3&:1&:1% L wa .
16. Lower Csolorado Watar L&Hg-ﬁl American Canal Ground Water Salvage
17. SHP Wheeling for CVP Contractars
& 18. CUYP-SWP memum.

19. Kezrn County Watar Agency Purchase of CTP Watar

| 20. Santa Barbara Relinquished SWP Entitlement

2t. Mid-Talley Canal

22. Water for State and Federal Wildlife Refuges

23. Garden Bar Project |

24. Cosumnes River Project
- 25. Orestimba Project
25. Galloway Project
27. San Luis Rey Indians Water Settlement
28. Sierra Valley-Reno - ' .
2S3. Turlcck-Zerm Exchange—Assembly 0ffice ct' Research
3Q. Anderson~Cottoawcod Irrigation District
31. Agricultural Water Purchase Plan (AWPP)
§33 2743 % -
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Pertaining to Use of Household Gray Water at Residences
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ENVIRONMENTAL MANAGEMENT ERANCH

P.O. BOX 942732

714 P STREET

SACRAMENTO, CA 94234-7320
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states the following concerning midges propagated at a city’s wastewater
oxidation pornds (153):

"Substantial product spoilage has occurred in the industrial parks
adjacent to the plant when adult midges have fallen into frozen food
during packaging, and when females alighted and oviposited on moist
surfaces such as freshly painted buses and trucks ard on oiled metal
parts being machined to a fine tolerarnce.

She notes that there is precedent in California and elsewhere that mmicipal
agencies responsible for uncontrolled midge producrtion pay the cost of
cartrol of adults at camplaint sites or relocation costs if control is not
effective. A California municipality was directed to buy land near its
oxidation pond to campensate for property devaluation resulting from midge
miisance.

She states:

"Aversion of workers ard residents in the area to the insects is based on
real aggravations as well as misinformation about midges. Because of
their superficial resemblance to mosquitces, pecple fear being bitten,
although the adult midge has no functional biting mouth parts. However,
inhaling midges, having them enter the ear, or loss of visibility when
driving through their swarms are severe annoyances.

"Walls defiled by their defection and oviposition while rocsting are very
difficult to clean. The egy masses deposited on dew covered walls form a
gluey smear when scrubbed.

"Due to their short lifespan and ccawrrence in huge mumbers, windrows of
bodies 6 inches deep pile up at resting sites. These rapidly decampose,
producing a sickening odor and attracting filth flies, yellow jackets,
wasps, ard rats. This condition plus the increase in spider population
which occurs with midge infestations poses real health hazards from wasp
stings (these can be deadly to sensitized irdividuals, 7% of the
Population), spider bites, and vectoring or diseases by flies and rats.

"Hargers and warehouses with unscreened openings will be attxactive
during the day to midges seeking to rest away from the drying effects of
wind and sun. Operations which require outdoor work at night under
lights will hear vigorous employee complaints about contact with photo
positive midges which then fly in thick concentrations (swarms) over
large cbjects such as parked cars. Any moist surfaces such as wet paint
will attract ovipositing females."

1.16 GRAY WATER AT RESIDENCES
Water shortages bring much attention to the need for water conservation and

requirements for efficient use of ocur available water supplies. Many groups
ard individuals advocate the reuse of certain household wastewaters such as

1-73
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sink, shower, tub, or laurdry washwaters. These household wastewaters other
than toilet wastes are referred to as gray water.

1.16.1 Microorcanisms in Gray Water

Miczoorgmus:scapableofczuslrgdlseasecznbempartedfrmanmfected
person to graywater by (1) »asmmfeczlmatterfmnthebodycrunnatlrg in
bathing water; (2) lawdering of diapers or wdergarments soiled with fecal
matter or urine; ard (3) any other use of water that causes the water to
receive residues from bodily excretions or secxretions. Fecal matter from an
infected person can contain viable enteric viruses ard cysts or oocysts of
protozoa capable of imparting infection.

If more than one person resides where graywater is used ard one sheds
infecticus organisms into graywater in the amount that would cause an
infective dose for ancther person exposed to the water, undisinfected
graywater can be a mode of transmission of infection. In susceptible persons,
infection can result in disease.

1.16.2 Household Gray Water Separation and Treatment Svstems

In 1979 and 1980 Enferadi et al. of [HS cbserved and sampled nine operating
grey water systems consisting of: three systems without treatment; cne system
with a septic tank; two systems with proprietary settling tanks; one system
with a sirgle medium filter; and two systems with dual media filter (121).
They note that most of the gray water treatment systems studied failed to
perform their functions successfully, and state the following regarding the

gray water ard systems (121):

"Analytical work performed curing this investigation demonstrated that
irdividual households produced highly variable grey water of a quality
similar to raw domestic sewage. Merely separating toilet wastes from the
remainder of household waste stream deces not insure perscnal or public
safety. Both clothes washing and bathing activities produced a wide
range of indicator organisms. The major portion of coliforms detected
were of fecal origin. None of the treatment and/or segregaticn schemes
resulted in a reduction of microbioclogical hazards or a discernible
wastewater treatment. Only one treatment scheme (involving a series of
settling tanks) resulted in consistent removal of particular matter.

"™Nearly all reuse schemes involved seascnal irrigation of landscape
ard/or food crops, but most were used year-rourd ard had no provisions

for ultimate dispcsal of poor-quality grey water and surge loads or for
storage when use was contrairdicated by wet weather. Hameowners did not

establish a routine program for cperating ard maintaining their systems.
They were generally aware of them cnly when malfunctions or problems
occurred, and even then they did not place a high priority on resolving
the matter."

"At sites of grey water systems, investigqators were to examine the
immediate area for signs of leakage ard overflow resulting from surge
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loadmgcftbetreatxentmt. The presence ard absernce of odors and
insects, especially mosquitces, were noted.

1.16.3 imated idence o ic Vi Based on

Data cotained in the above-—cited study of gray water systems urdertaken by the
HS in 1979-80 (121) irndicate that average bacteria concentrations in
untreated gray water were roughly 8,000,000 most probable mumber (MEN) total
coliforms/100 milliliters (ml) ard 400,000 MPN fecal coliforms/100 ml in water
from bathtub or shower, ard 3,000 to 30,000,000 MEN total coliforms/100 ml arnd
2,000 to 10,000,000 MPN fecal coliforms/100 ml in water from washing machines.
Thus these types of graywater have substantial concentrations of excreta.

An urderestimate of the mumber of enteric viruses that could accamwpany fecal
coliform bacteria shed into graywater can be made by basing calulations on a
camumnity-wide average incidence of infection, wherein three percent of the
popualation is presumed infected and shedding virus in feces, after the
calaulations of Clarke et al. (155), discussed in subdivision 1.9.2 of this
doamment. (In a household of four, where one is infected ard shedding, the
incidence of infected persons would be 25 percent, not three percent.) The
prwmpt;onofathreepercertmdmrdzcatsthatthemarenghly
60 virus units per million fecal coliform bacteria.

It follows from the above premises that there could be roughly 200 enteric
viruses per liter of undisinfected graywater fram a bathtub or shower, amd
roughly 0.1 to 6000 per liter of graywater from a washing machine. The
carncentration 200 per liter is about four percent of the concentration in raw
sewage, eight percent of the concentration in urdisinfected effluent of a
trickling filter treating sewage, ard 40 percent of the concentration in
urdisinfected effluent of secordary treatment of sewage by the activated
sludge process.

1.16.4 Routes of Exposure

A firger or harxd may be contaminated by contact with graywater, surface
irrigated with graywater, or other surface harboring oonstituents of
graywater. Irgestion of coonstituents of graywater can ocour when a
contaninated finger or hand enters the mouth or touches a cigarette, food, or
cther article that enters the mauth.

Food cxrops can be contaminated with constituents of urdisinfected or partially
disinfected wastewater, by: (1) spray irrigation of an area with food cxops;
(2) surface irrigation of an area with low growing food crops or root Cxops;)
ard (3) subsurface irrigation of an area with root crops. Comtaminated food
crops harvested fram such an area can contaminate kitchen caunter surfaces and
utensils, with subsequent contamination of foocd from other sources.
Constituents of wudisinfected or partially disinfected wastewater would be
ingested.

1.16.5 Probability of Infection from Virus from Iand Surface
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(a) two per square inch of irrigated surface in a garden with plants

adhere to the » the palm would hold Y the mumber of viruses
assoc:.atedmthaBOpercermpmbability of infection. The palm is capable of
retammgevenmresolldsthanthatonzs inches of tuxrf: experiments

milligrams of solids that presumedly could be retained on the palm. That
amxmt of solids would contain roughly 1000 viruses, which is about 10 times
the dosage that would PSse a 100% probability of infection.

1.16.7 conclusion
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RESOLUTION NO. 86-n0137

A RESOLUTION OF THE COUNCIL OF THE CITY OF
SANTA BARBARA ESTABLISHING CONDITIONS FOR
CITY OF SANTA BARBARA WATER CUSTOMERS TO
TEMPORARILY USE GREYWATER FOR IRRIGATION
PURPOCSES DURING THE STAGE III DROUGHT
EMERGENCY CONDITION.

WHEREAS, the County Water Agency of Santa Barbara has

declared a Drought Emergency due to lack of rainfall during the
past four years:;

WHEREAS, the City of Santa Barbara has declared a Stage III
Drought Emergency Condition due to lack of rainfall causing a 13%
water shortage during the May 15, 1990 - May 14, 1991 Water Year;

WHEREAS, City water customers will be asked to reduce their
water consumption considerably during the severe drought
condition using a wide array of water conservation methods;

WHEREAS, certain uses of greywater are permitted by the

Santa Barbara County Health Department during the severe drought
condition; )

WHEREAS, Health and Safety Code Section 17958.7 provides for
local amendment of the State adopted Uniform Plumbing Code whan

necessary, due to unique climatic, geographic or geologic
conditions.

WHEREAS, Uniform Plumbing Code Section 201 provides for
consideration of altarnate disposal systems when approved by the
administrative authority and the local health authority:;

WHEREAS, proper use of greywater in accordance with
established guidelines can be a safe means of reducing water
consumption and preserving landscaping that could otherwise be
damaged during the drought;

NOW, THEREFORE, BE IT RESOLVED that the Council of the City
of Santa Barbara hereby supports and acknowledges the authority
of the Chief of Building and Zoning to review, consider, and
approve greywater systems in accordance with State adopted
Uniform Plumbing Code Sections 201 (£) and (k), and Uniform
Administrative Code Section 107, as adopted and amended by
Municipal Code Section 22.04.010.. Accordingly, the Chief of
Building and Zoning may permit the use of greywater by City water
customers during the Stage III Drought Condition as outlined in
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the "Guidelines to the Approved Use of Greywater in the City of
Santa Barbara" brochure. Any additional uses of greywater not
included in the above menticned brochure must be specifically
approved by the Chief of Building and Zoning.

Adopted April 3, 1990

K:D/Res/greywan
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ORDINANCE NO. 55

ORDINANCE OF THE BOARD OF DIRECTORS

OF THE HI~DESERT WATER DISTRICT, SAaN

BERNARDINO COUNTY, CALIFORNIA, AMEND-

ING ORDINANCE NO. 51 AND ESTABLISHING
RATES FOR WATER SERVICE

BE IT ORDAINED by the Board of Directors of the Hi-Desert Wate
District as follows:

Section 1. Amendment. That section 270 of Article 18 of

Ordinance No. 6, as amended by Ordinance No. 35, No. 37, No. 40,

No. 44, No. 47 No. 49, and Wo. 51, is hereby amended to cead:

"270. Rate Schedule. Rates for water service are hereby

established as follows:

Residential and Commercial Meters

"2( Property Service - Basic Fee $10.22 each two months
Quantity Rate
From  To
0 3,000 $ 0.65/100 cu. f=x.
3,100 4,000 ~$ 1.75/100 cu. ft.
- 4,100 5,000 $ 1.80/100 cu. ft:
5,100 6,000 $ 1.85/100 cu. ft.
6,100 7,000 $ 1.90/100 cu. fe.
7,100 8,000 $ 1.95/100 cu. ft.
8,100 9,000 $ 2.00/1Q00 cu. €t.
| 9,100 10,000 $ 2.05/100 cu. ft.
10,100 11,000 $ 2.10/100 cu. ft.
11,100 iZ,OOO $ 2.15/100 cu. fr.



Quantity Rate

From To

12,100 13,000 2.20/100 cu. ft,

13,100 14,000 2.25/100 cu. f¢t,
14,100 15,000 2.30/100 cu. ft.
15,100 15,000 2.40/100 cu. ft,
16,100 17,000 2.50/100 cu. ft.

17,100 18,000 2.60/100 cu. ft.

18,100 19,1000 2.70/100 cu. fe.

19,100 20,000 2.80/100 cu. ft.

20,100 21,000 2.90/100 cu. ft.

22,100 23,000 3.10/100 cu. ft.

23,100 24,000 3.20/100 cu. fet.
24,100 25,000 3.30/100 cu. ft.

25,100 126,000 3.40/100 cu. ft.

26,100 27,000 3.50/100 cu. ft.

27,100 28,000 3.60/100 cu. ft.

28,100 29,000 3.70/100 cu. ft.

29,100 30,000

$
$
$
$
$
S
S
$
S
21,100 22,000 ' $ 3.00/100 cu. ft.
]
$
S
$
$
s
$
$ 3.80/100 cu. f¢t.
$

Over 30,000 3.90/100 cu. ft.
Multi-Family units -- each unit will be considered as one-half
A residence.
A delinquent reconnect fee of $20.00 will be chacrged.

Construction Water and Bulk Water:

Meter Deposit....oiennnnnn.. $500.00

Water Usage Rate........ e+«+3 1.95 per 100 cubic feet
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Statements are rendered bi-monthly. Whenever statements are

rendered monthly, the fees will bhe prorated.

Section 2. Effective Date. This Ordinance shall be effactive

immediately upon its adoption.

Section 3. Publication. That the Secretary shall publish this

Ordinance once a week for two (2) consecutive weeks commencing
within ten (10) days after adoption hereof.

ADOPTED this lst day of June, 1988.

and of the Board of
Directors thereof.

ATTEST:

etacry of tife Hi-Desert Water
District and of the Board of
Dicectors thereof.

(SEAL)



RESOLUTION NO. 83-21

RESOLUTION OF THE BOARD OF DIRECTORS OF THE
HI-DESERT WATER DISTRICT, SAN BERNARDINO
TOUNTY, CALIFORNIA, AMENDING SECTION 7,
"UNITS OF SERVICE" OF RESOLUTION NO. 508

WHEREAS, Resolution No. 508 establishes an "Acquisition of
Wafer Service Charge" pursuant to Section 512 of Article V of
Resolution No. 431, wherein classifications of types of property
and use were listed} together with an appropriate units of service
fixed for each; and

WHEREAS, Review of the listed classificationsiand the respecti
units of service reflected, deems it necessary to amend and adjust
several to a more realistic and justifiable quantity of "units of
service."

NOW, THEREFORE BE IT RESOLVED that Section 7, Units of Service
of Resolution No. 508 is hereby amended to read as follows:

"Section 7. Units of Service. 1In order to compute applicabl

acquisition of water service charges, units of service are hereby
fixed and established for the following classifications of types

of proéerty and use:

Type of Connection Units of Service

(1) Residential
Single family Dwellings
Apartment houses (a)
Courts {a)
Duplexes
Triplex
Quadplex
Motels (b)
Mobile Home or Recrea-

tional Vehicle Parks (c¢)

Rooming Houses (n)
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.



Type 0f Connection Units of Service

(2) Commercial
Animal Clinics
Barber Shops
Beauty Shops
Bottling Works (h)
(Soft drinks)
Campground and Parks (q)
Churches
with kitchens
without kitchens
~ Convents (n)
Dairies (e)
Day Nurseries (k)
Drug Stores (o)
Food Market (g)
Laundries and Laundromats (f)
Libraries
Meak Packing (i)
Meeting Halls
with kitchens
with kitchens and bar
without kitchens
Pet Shops
Poultry Processing (j)
Professional Buildings (p)
Public Buildings (g)
( Restaurants (d)
with bar 5
without bar 3.
Schools
Elementary and Nursery 1
High and Junior High 1
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Service Stations 2.
Swimming Schools (m) 1.
Taverns (d) 3.

(3) . General Commercial 1.5;

(All commercial establishments not
listed above or separately classifed
by future action of the Board of
Directors) (p)

Incfuded in the above classification but not
limited to the following are:

Appliance Stores Furniture Stores
Automobile Repair Shops Hardware Stores
and Garages Insurance Qffices
Bakeries Light Manufacturing (Investi-
Brickyards gate Employee Level)



Cabinet Sﬁcps Liguor Stores

Candy Stores Lumber Yards
Cleaning Establishments Miscellaneous Repair Shops
Clothing Stores Moving and Storage
Food Lockers New and Used Car Dealers
Nurseries - Horticultural Sign Painting
Type Tire Sales and Repair
Plumbing Shops Mobile Home or Recreational
Radio Stations (Trans- Vehicle Sales and Service
mitter) Warehouses
Radio and TV sales, Welding Shops
Service

Real Estate Offices
Roofing Yards

(4) Encompass Clause

Any installation not covered above would be assessed
as follows until a determination can be established:

Units shall be based on size of meter installed:

Meter Size Units
5/8 x 3/4" 1.0
( i 2.5
11/2" 5.0
2" 6.15

(S) Additional Units of Service

(a) Apartment Houses and Courts: 1 service unit for
each apartment up to 4, then 2/3 additional unit for
each apartment over 4.

(b) Motels: 1 additional service unit for up to each
3 motel units after first 3.

(c) Mobile Home or Recreational Vehicle Parks:
3 additional service units for up to each
4 stalls after first 4.

(d) Restaurants: 1 additional service unit for up

to each 20 seats after first 20. (Small restaurants
can be less than 3 for basic rate.) Add 2 units
for bar.

(e} Dairies: 1 additicnal service unit for up to each
400 pounds per day of milk received after first
1,000 pounds per day.



(£) Laundries and Laundromats: 1/2 additional service
unit for each additional machine over 15.

(g) .Food Markets and Public Buildings: 1 additional
service unit for up to every S5 persons employed
after first S5S. Eating facilities to be classified
separately as restaurants. Add 5 units per month
for commercial garbage grinder. Employee working
24 hours per week or less are considered 1/2 person

(h) Soft Drink Bottling Works: 1 additional unit
for up to each 700 cases per month after the
first 2,000 cases.

(i) Meat Packing Plant: 1 additional unit for up
to each 1,000 pounds meat processed per month
after first 4,000 pounds. '

(J) Poultry Processing: 1 additional unit for up
to each 20 pounds killed per day (dressed
weight) after the first 200 pounds per day.

(k) Day Nursery: 1 additional unit for up to each
6 children after the first 1l0.

(1) (Not used)

(m) Swimming School: 1 additional unit for up to
each 3 toilets and/or showers after the first
3. (Does not include pool discharge.)

(n) Rooming House and Convent: 1 additional unit
for up to each 3 persons after first 5.

(0) Drug Store: 1 additional unit for up to each
5 employees after first 5. Add 2 units for
fountain.

(p) Professional and Commercial Buildings. 1 additional
unit per each 3 tenants or 2,000 square feet, which-

ever is greater.

(g) Campgrounds and Parks: 1 additional service
unit for up to each 3 spaces after the first
10 spaces.

(6) Other Types of Connections

Units of service for establishments not listed above,

and for establishments that have unusual character-
istics insofar as water is concerned, shall be determined
in each case by the Board of Directors."



Effective Date. This Resolution shall take effect upon

adoption hereof.

Separability. If any seétion, subsection, sentence, clause

or phase of this Resolution is fér_any reason held to be unconsti
tional, such decision shall not affect the validity of the remair
portions of this Resolution.

ADOPTED this 21st day of September, 1983.

A1 Napa—

President of the Hi-Desert Water
) . District and of the Board of
; , Directors thereof.

ATTEST:

e L 7/
: é,z,,,.,- € e PLSrezflitlitn_

i g 0

{( Secretary of the Hi-Desert Water
District and of the Board of
Directors thereof.







RESOLUTION NO. 90-3

A RESCLUTION OF THE HI-DESERT WATER DISTRICT
ESTABLISHED AS AN EMERGENCY AND DROUGHT MEASURE
THAT IS RESPONSIVE TO DISTRICT PRODUCTION CAPABILITIES
IN ORDER TO MAINTAIN THE ABILITY TO PROVIDE FOR BASIC
DOMESTIC, HEALTH AND FIRE PROTECTION NEEDS

WHEREAS, the Hi-Desert Water Distnict describes as its priority of service to provide for
the basic domesuc, heaith and fire protection needs of the people within its service area

WHEREAS, there are umes when production system capabilitles are inadequate to provide
{or these needs due to the increased demands placed upon the system by unnecessary uses of
water,

WHEREAS, the definitions of what {s considered to be unnecessary are: ormameantal and
recreational landscape, carwashing, filling of swimming poois and {fountains, construction uses as
defined below, wasteful practices as defined in Conservaton Ordinance No. 61 and any other uses
of water that may be liberally construed to he wasteful,

THE BOARD OF DIRECTORS hereby establish this resolution ta insure that the District
can contnue to supply the basic needs of the commuruty without threat to the production system,
which is enacted as {ollows:

SECTION 1, Conditions of response

(A) Ona daily basis, the General Manager shall receive a report concsrning the suppiy
system capacity. This report is based upan tatal system production capabilities in relation to the
actual runtime of the system.

(B} Stage 1responses 1l be placed in effect when the production capacity is at 80 percent
for three (3) consecutive days, only one of which will include a weekend day. Stage 1 is thenin
sffect for 15 days and is then subject to Board review t0 determine whether to remove or continue
or increase reswictons.

(C) Stage 2 response is put in place when the production capacity reaches 90 percant and is
in place until demand is reduced to less than 85 percent and the Ceneral Manager datermines that it
is prudent to rsduce restrictions.

(D) Stages 3 automadcally goes into effect in the event that any pordon of the production and
vooster system fails resulting in a ioss or reduction of servics. Stage 3 also will be put in place in tha
event that all efforts to prevent the production capacity from reaching 100 percent fails. Stage 3 is
reduced when (ull sarvica is restored and production capacity is reduced to safa leveis as
determined by the General Manager.



SECTION 2. Rasuicnons regarding Stage Response

(A) Stage 1 restrictons:
L Imgaton limited to one (1) day per week according to ths add or sven
designaaon of the last number of the sweet address,
a Qdd numbered addresses wouid be allowed to water oncs a week on
Tuesdays following the same hour designadons as allowed in Ordinance
Na. 6l
b. Even numbered addresses would be allowed to water orcs 3 week on
Thursdays following the sams hour designations as allowed in
Ordinance No. 6L
2. No washing of privately owned vehicles, railers, motorhomes, bussas, or boats
from a private facility. (This does not effect commercial carwashing but it is
discouraged.) '
3. No filling of poals or other unnecessary wasta of watar in accordance with
Ordinance No. 61.
4. No water usad [or constucton, including Yut not limited to ‘
debrushing of vacant land, compaction of fills and pads, trench, back{lll and
other uses, uniess water is srought in {rom outside of the Warren Valley Basin

{B) Stage 2 resuictions:
1L Noirrigation.
2. No carwashing except approved commercial
3. Nao construction water in accordancs to part A4 above.
4. Requested voluntary reduction in homs water use.

(C) Stage 3 reswictions:
1. All Stage 2 rasponses in effect
2. Request community to raduce usage by 50 percant

SECTION 3. Enforcement
(A) Enforcement will be the same as in Ordinance No. 61 All previous notficatons of

viclatons of No. 61,

SECTION 4. Allowancss of Variances
(A) Allowancss of vanances will be detarmined by the General Managsr and be set within

a specific time {rame. Variances should be confined to requests cancerning undus hardships or
economic lass. .

(B) Nurserias ara not coversd by this resolution dut ars requasted to water only as
absolutely needed.
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General
Manager's
Statement

' Er Orange County Water District. fiscal 1988 was a vear of both change and renewal. The Dis-
trict’s position of leadership in the water supply industry, based on its successtul management of
the Orange County groundwater basin, was not only maintined but enhanced. Innovative manage-
rial and treatment techniques now support groundwater service to nearly two million peopie.

During the past half-century, Orange County Water District has responded- decisively to change
and to rapid growth in water consumption. OCWD has balanced creatvity with economy in manag-
ing the lower Santa Ana River groundwater basin. The challenge of the future will be to continue
this tradition while addressing water quality and other environmental issues. A key concern will
be the ability to meet burgeoning demands at a time when imported water supplies will be drasti-
cally curtailed..

For much of its history, the District’s practice of conjunctive use of imported supplies and ground-
water has provided a ready. dependable supplv for its customers. Our unique management philoso-
phy is possible because pumping rights in the Orange County groundwater basin have not been adjud-
icated (reguiated by the courts) and because of the cooperation of agencies and individuals who
pump water from the basin.

OCWD will continue its current conjunctive use program and will implement new water manage-
ment strategies (0 decrease Orange County’s reliance on imported supplies. Additional cost-effective
local programs of water conservation and reuse hold promise for steadily improving our extraction
and infiltration capabilities.

The District’s groundwater recharge activities have greatly increased its ability t0 conserve storm
flows. but 2 major expansion of these projects is necessary if water supply is to keep pace with
population growth. Water quality is also a major concern, as recent vears have seen a gradual dectine
in the quality of Santa Ana River water. Upstream urbanization. high salinitv in historic supplemen-
i sources, and the potential for toxics and other contaminants pose a constant threat to the integ-
rity of this water source.

In 1988 the District embarked on a muiti-phase program to deveiop a number of projects. for
which the specific objectives are:

* Improve the quality of water served.

® Minimize the cost of water service.

® Reduce the basin's dependency on imported water.

¢ Protect the water supply in the groundwater basin.

¢ Protect and enhance the environment.

Last year’s progress toward these goals is highlighted in this Annual Report.

William R. Mills Jr.
General Manager




A Time of
Change
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C ;iniam R. Mills Jr. became General

Manager of the District on September 1.
1987. after Nick Richardson had served
capably for ten months as acting manager.
Mills inhenited a standard of exceilence from
former managers Neil M. Cline. Langdon W.
Owen and Howard Crooke. who pioneered
conjunctive use of surface and groundwa-
ter, purchase of imported water for ground-
water replenishment, reciamation of waste-
water, and deveiopment of hvdraulic bar-
riers (0 prevent seawater instrusion. Many
of these programs have been recognized and
adopted by other water agencies across the
country.

Background

he Orange County Water District man-
ages its groundwater basin to accomplish
two objectives: 1) to distribute high quality
water o pumpers throughout the basin and
2) to store water during periods of surplus
availability for later use during times of
above-normal demand. droughts and emer-
gencies.

Since the District’s formation in 1933, it
has captured Santa Ana River base and storm
flows for percolation into the underground
basin. The goal is to replace supplies with-
drawn for domestic. industrial and agricui-
tural use. Through the vears. the District
has devised efficient. innovative methods

for groundwater recharge — 1 pioneering
effort that continues to this day through on-
going research programs.

Within a vear after OCWD's formation in
1933. the Board of Directors went on record
“'in favor of sewerage reclamation.”” That
far-sighted decision established a tradition
of innovation that led. in the early 1960's.
to the development of Water Factory 21, an
advanced wastewater (reatment facility
which has become an international show-
place for water reuse. The plant provides
4 source for seawater intrusion control in
the Talbert Gap area. where recycied waste-
water is injected into the groundwater res-
ervoir.




d Time of
senewal

he District continues 0 advance he-
vond the oid fronuers. \s Caifornians face
the second consecuuve satewide crincal dry
vear. we are reminded of the practical side
of creative projects such 1s “Water Factory
21. This demineralization project provides
1 dependable seawater barrier during vears
of lowered groundwater levels, when pro-
tection is most critical.

Reversed osmosis pressure ressels

As fiscal 1988 drew to0 1 close. the Dis-
trict was ualreadv involved in its latest
innovation. 1 weilhead water treatment
project. A reverse osmosis unit and an ion
exchange unit are being instailed at 1 pair
of wells taken out of service several vears
1g0. to reclaim water that has been con-
taminated with high levels of nitrates. This
project will supply 3.000 acre-feet of pota-
ble water per vear 10 the citv of Tustin and
will reduce the demand on imported water
by 3.000 acre-feet per vear.

The restoration of usefui reservoir capac-
ity for conservation is of major importance
to Southern California. The wellhead deni-
trification project. like other techinologicai
advances made bv the District in earlier
vears. immediatelv attracted the attention
of water suppliers in the area and through-
out the United States.

When ounded. e District covered
130,000 scres “ow nereased througn an-
nexatons o Il U0 4cres (34U square
mules). s boundaries cougnly comncide with
the geolowrc iimuts of the sana Ana River
groundwater husin thut underties the north-
ern haif of the county. ipproximatelv 500
operauonal weils within the hasin supplyv
between 00 und N percent of the water
used bv members of the District. {n addi-
tion 0 local runotf ind Sanea Ana River
flows. the District huvs water from the Met-
ropolitan Water District of Southern Culifor-
nia, when surplus water is availabie. for use
in the District’'s Jroundwater recharge
program.

Increased vrounduater suauy monring

Throughout its qistorv. OCWD has en-
ergeticallv pursued methods for extending
local water supplies. [n recent velars con-
cern for water qualitv has become 1s ur-
gent as that for quanutyv. and the District
has imitiated state-of-the-art programs in
water quaiity control and enhancement. [n
1988. OCWD renewed its hustorc dedication
o the goal of providing an adequate sup-
ply of clean wuter for the ciuzens of Orange
County.




Programs
in Progress

Maximizing Replenisbment

Erchasmg land. therebv increasing the
capacity to capture natural Santa Ana River
flows. is less costv than purchasing addi-
tional imported suppiies. For this reason.
the District recently acquired 270 acres of
former sand and gravel pits along Sanuiago
Creek for use in its expanding groundwa-
ter repienishment program. This will 1dd
an esumated 20.000 to 30.000 acre-feet per
vear to OCWD’s present recharge capacity.

To take full advantage of this additional
acreage. the District has initiated the San-
tiago Creek Replenishment Project. This is
the second largest capital improvement proj-
ect in its history (Water Factorv 21 was the
largest). [n this major undertaking, OCWD
will augment Santiago Creek runoff by build-
ing a2 pump station at Burris Pit and a four
and one-haif mile pipeline to transfer San-
@ Ana River water to the Sanuago Basin for
storage and percolation. The $20 miilion
project. now under construction. will be
completed in 1989,

Recent improvements at Kraemer Basin
provide increased flexibility to transfer water
from Anaheim Lake. and svstem modifica-
tons now in progress wiil further maximize
basin recharge Capability.

In fiscat 1988 the District aiso launched _

4 program aimed at enhancing recharge ef-
ficency. A comprehensive study. completed
in October. provided 1 biueprint both for
modifications to the existing svstem and for
methods to remove silt from the river water
prior to its diversion to the spreading basins.

. ¥ i ik v;_ . . - R
- SR Labewarory expansion freaiy mcreased capavristr of
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santiagy Creew Basin

Safeguarding Water Quality

ince 197+, OCWD has corducted ex-
tensive water quality sampling :ind testng.
Last vear the District provided z structured
framework for these programs by adopting
a comprehensive Groundwater Quality Pro-
tection Policy. which establishes specific
guidefines for identifving and assessing
potentiai problems and. when necessarv.
providing funds for cleanup.

In order 10 implement thi- policy. the
District completed a laborat:: - expansion
project last vear. The $933.0( enture gives
the District in-house capabii:  to make the
extremely sensitive measurer s necessarv
to identify ““hot spots™” of - ce contami-
nants. The monies spent for e expansion
should be recouped within 4 - ar-and-a-haif
via the laboratory's increase . capabilities.
represenung considerable savi - gs to OCWD's
groundwater producers.

Through another new prozram, the Dis-
trict will be conducting resezrch and devei-
oping 2 color removal demonszration project
to determine an effective color removai pro-
cess for use on existing and future wells.
Although not a public heaith threat. color
represents the most significan: water quality
problem in the basin in terms of the amount
of groundwater affected. an estimated 6 1o
12 miilion acre-feet. Development of a safe
and effective color removai process could
open up this enormous resource.

— 5 -
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Removing Vitrates

In addition o broad-based water quaiity
programs. the District has initiated research
and demonstration projects o solve specific
probiems. For example. an increasing coa-
centration of nitrates has led to the loss of
several wells in the basin. particulariv in
the Tustin and Garden Grove areas.

In fiscal 1988. OCWD awarded a 51.26
million contract for installation of two
independently operated one-haif mgd svs-
tems (one using reverse osmosis and the
other ion exchange) to remove nitrates from
a million gallons of weil water each dav. This
project. mentioned on page 3, wiil provide
approximately 3.000 acre-feet per vear to
the City of Tustin from formertv unusable
groundwater. Treated water from one weil
wiil be blended with untreated raw water
from an adjacent well.

Specific project objectives are twofold: to
restore both weils. and to compare the per-
formance and economics of the two treat-
ment systems. The City of Tustin wiil oper-
ate the units for 2 two-vear period and then,
after successtul completion of the demon-
stration phase. will reimburse the District
for capital costs. Total estimated unit cost.
specified in the contractor’s performance
guarantee bond. is approximately $200 per
acre-foot, 1s compared to 5230 per acre-
foot for a firm supply of treated imported
water.

Thanks to a cooperative agreement with
the Department of Water Resources (DWR),
signed in the closing weeks of 1987, the Dis-
trict was able to advance its schedule for
2 companion project in the Garden Grove
area. Because the state **will uitimatety ben-
efit from the investigations.” DWR has
loaned the District a similar reverse osmo-
sis unit and an ion exchange unit on a long-
term basis. After testing and modifying the
equipment. OCWD will use it to treat ni-
trate contaminated groundwater in the City
of Garden Grove.

Reverse nsmuosis process used at Witer Factory 21 cun
@so he used i remoce nirates Jmm ymandicater

Advancing Research

Tle District is participating in 1 private-
lv-funded research project to find practical.
cost-effective solutions to biological fouling
of semipermeable reverse osmosis mem-
branes used in wastewater demineralization
(desalting) processes. This research. being
conducted at Water Factorv 21. has already
resuited in the development of promising
laboratory analvtical technigues.

In another important research program.
OCWD is investigating factors regulating the
breakdown of gasoline hvdrocarbons in the
environment. The goal is to devefop a hio-
logical method 1o alleviate groundwater con-
tamination caused by gasoline and other
hvdrocarbons. A similar project is under way
for biological removal of nitrates. one of the
District’s greatest groundwater quality con-
cerns.

calegorezes mcrnorgamsms




‘ H Zgblfgb Ls ® Parudpated in State Water Resources Con-

trot Board's Bav/Deita heanngs 0 reesab-

Of FZ:S‘C(Z[ lish prionities for Northern Califorma

water flowing through SacramentosSan

Year [ 988 Joaquin Deita.
' * Reannexed City of Newport Beach.

* Adopted Groundwater Quality Protection
Policy, including establishment of 1 S+
million toxic cleanup reserve fund.

¢ Funded study by U.S. Army Corps of En-
gineers to determine feasibility of con-
serving water behind Prado Dam for
groundwater recharge in Orange Countv.

* Replaced membranes and pressure ves-
sels in Water Factory 21 reverse osmosis
plant.

¢ Constructed new field headquarters buiid-
ing and additional office space above 2
warehouse. o

® Expanded main laboratory building and
added equipment to detect organic con-
taminants.

* Initiated $1.3 million Tustin nitrate re-
moval project.

¢ Obuained reverse osmosis and ion ex-
change equipment from DWR to treat high :
nitrate groundwater in Garden Grove, Ripanan oamuat i P~aan Susin

* Participated in statewide water awareness
campaign.

¢ Completed excavation of Kraemer Basin.

® Received bids for construction of pipe-
line and pump station to transfer water
from Sanwa Ana River to Santiago Basins.

Repiaciny rerere smins memnranes ot Suter

Factory !
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Between July 1. (986 and June 30.

1987, an ail-ume record of 276.400 acre-
feet of water was extracted from the Orange
County Water District groundwater basin.
Of that amount. (2,800 acre-feer was used
for irrigation and the remaining 273,600
acre-feet (95 % ) for all other purposes.
Orange County’s annuai rainfail was only
+8% of normal. towailing 6.3 inches at the
District’s field headquarters in Anaheim. Lo-
cal precipitaion. coupled with 141.000 acre-
feet of Santa Ana River flow through Prado
Dam into Orange County and 29.000 acre-
feet of imported water purchased from MWD
for groundwater repienishment. was not
enough (o keep the water table from drop-
ping as a result of the record extractions.
Water levels dropped an average of 6.3
feet from the preceding vear to 1.1 feet above
sea level. This drop represents a basin-wide
decrease in storage of 85.400 acre-feet.
bringing the accumuiated overdraft i
309,000 acre-feet. The basin was consid-
ered full following the heavy rains of 1969.
To supplement the 276,400 acre-feet of
groundwater, Orange County water ysers
purchased 181.800 acre-feet of imported
water for direct use. Groundwater therefore
made up 60 % of the total 438.200 acre-feer.
Water quality, measured in total dissoived
solids (TDS), improved slightly over the pre-
ceding year. The mineral content of ail water
served during the past vear was +60 mg/L
DS, and for groundwater +6i mg/L. a
decrease of 23 mg/L and 14 mg/L. respect-
ively.

Dewatered Groundwater Storage
 Thowsands of Acre-Feet)




Proposed
Programs

Expanding Storage Capacity

Rdo Dam (n Riverside County, built bv
the U.S. armv Corps of Engineers and com-
pleted in 1941, harnesses storm flows in the
Santa Ana River. It is capable of impound-
ing about 195.000 acre-feet of water.
Although the dam originallv was intended
primaruy for flood protection, recent broad-
ening of the Corps’ authority couid permit
greater use of the reservoir for water con-
servaudon. Preliminary analyses indicate an
additionai 20.000 acre-feet couid be sal-
vaged in wet vears.

OCWD funded a $620,000 study by the
Corps to determine the feasibility of seasonal
water conservation at Prado Dam. The
study. scheduled for completion in April
1988. will identify potential effects of
impoundment for conservation and propose
mitigauion measures which may cost OCWD
millions of dollars in the future.

Sania Ana River in Pradn Basin

Reducing Underflow Losses

Anmher way 10 extend local supplies

is to reduce historic groundwater “under-
flow’"" 10 other basins. These losses occur
because Orange County’s basin is main-
tained at higher levels than the Central and
West Basins across the Los Angeles-Orange
County line. The District is studving the idea
of 2 West Orange Countv weilfieid. Under
this proect. OCWD would instail 2 series
of wells. spaced aiong the western county
line. to intercept subsurface outflow. Addi-
tional pumping wells may aiso be needed

" in the Seal Beach. Cvpress and Stanton areas.

r—

Increasing Wastewater Reciamation

OOVD’S current reclamation efforts will
be expanded by construction of the Green
Acres Project. Scheduled to begin in fiscal
'89 this project will provide tertiary treat-
ed wastewater for irrigation of parks. goif
Courses and greenbeits near the District's
Fountain Vailev piant. Although Green Acres
has been on the drawing board for severai
vears. significant progress has been made
in 1987 toward making it a realitv. A kev
factor was the signing of required agree-
ments between OCWD and the other agen-
cies involved. including The Metropolitan
Water District of Southern California. Mu-
nicipal Water District of Orange County.
Coasuai Municipal Water District. Mesa Con-
solidated Water District. and the Cities of
Santa Ana and Founuin Yallev.

The $22 million Green Acres Project in
its first phase will provide ~.000 acre-feet
annuaily to users within a five-mile radius
of the plant. Ultimate capacity is 15.000
acre-feet per vear. MWD has included Green
Acres in its Local Projects Program and wil]
reimburse OCWD at least S5 per acre-foot
for water delivered because the project will
reduce the need for water importation.

A forebay reclamation plant is also be-
ing considered. This project. currently in
the planning stage. wouid invoive design
and construction of a reclamation plant in
Anaheim to provide 23.000 acre-feet for
beneficial reuse at an estimated cost of 560
million.

. “’W~ PR e ey
Greem Acres utll provide reciamed irater Jor golf’
courses and pares
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T) finance the District’s ambitious ba-

sin management objective of protecting
water quality und maximizing locai ground-
water supplies at the lowest possible cost.
fiscal uctivities have been subdivided into
four funds.

The General Fund supports the adminis-
trative operations of the District.

The Capitai Projects ( formerty Water
Reserve) Fund has been created to finance
major capital improvement projects. inciud-
ing design and major equipment purchases.

The Replenishment Fund provides for the
purchase of imported water to offset the
five-vear average annual overdraft and one-
tenth of the accumulated overdraft.

Effective management of the groundwater
basin is achieved through the Basin Equity
Assessment Fund. which equalizes water
costs throughout the basin.

Funding sources vary by specific fund.
but generailv include carrv-over balances:
ad valorem taxes: interest on savings: roval-

tes. rents und miscellaneous fees: replenish-
MENt ussessments on groundwater pumped:
and basin equitv assessments on ground-
Water pumped in excess of a predetermined
basin production percentage.

The Replenishment Assessment for the
period July 1. 1987 - june 30. 1988 was set
at $32 per acre-foot for purposes other than
irrigation and S16 for irrigation. A compar-
ison of District replenishment rates with im-
ported water costs since 195+ is shown at
left.

To accomplish the extensive capiaal buiid-
ing program anticipated during the next six
vears, bond financing is being considered.
For the first time in its 55-vear historv. the
District is evaluating the feasibility of 1 deht
issuance of approximatelv 5100 miilion in
fiscal 1989-90.

The current 1987-88 budget is detailed
on pages 10 and 1l for each of the four
specific funds. A summarv of income and
expenses for ail funds is shown below.

FISCAL 1987-88 BUDGET — ALL FUNDS
(March 1, 1987 — February 29, 1988)

Revenue Expenses
Other X BEA Fund
$0.7% Capital $0.8M
Projects
Ad Valorem Taxes Fund
$6.3M $3.4M
General
Fund
$9.3M
Replenishment
: Fund
Replenishment 35.6M
Fund :
38.5M

Total: $21.4 million Total: $19.2 miilion




GENERAL FUND

Revenue
Lepiensshment
Rovaives, ASsessment
Rerws. Misc Fund Batance
Inserest gt

REPLENISHMENT
FUND

Revenue

interest

Replemshment

Assessment

Fund Bai

1987-88 BUDGET (March 1. 198~ — February 29. 1988)

FUNDS AVAILABLE

Fund Baiance 3/1/87 $ +.127.000
REVENUE

Ad Valorem Tax $6.203,000

Interest 381,000

Rovaities, Rents, Miscellaneous 694,000

Repienishment Assessment

for Operations 1.349.000

TOTAL REVENUE 8.627.000
TOTAL FUNDS AVAILABLE $12.754.000
EXPENDITURES

Salaries and Benefits $4.810.000

Services and Supplies 4.191.000

Other 338.000

TOTAL EXPENDITURES $9,339.000

FUND BALANCE 2/29/88 $ 3.416.000

FUNDS AVAILABLE
Fund Baiance 3/1/87

REVENUE
Replenishment Assessment Coilections
Misceilaneous
Interest

§24.267.000

§ 7.173.000
5.000
979.000

TOTAL REVENUE

8.157.000

TOTAL FUNDS AVAILABLE

$32.424.000

3iug?

12918

EXPENDITURES
Water Purchases
Miscellaneous Fees

$5.605.000
10.000

_TOTAL EXPENDITURES

5.615.000

FUND BALANCE 2/29/88

$26.808.000




ORANGE COUNTY WATER DISTRICT

CAPITAL PROJECTS FUNDS AVAILABLE
(WATER RESERVE) Fund Balance 3/1/87

FUND REVENUE

Ad Valorem Tax 5 91.000
Revenue

Interest 3.641.000

s

32,677 000

@ i ——————

Yrlorem _TOTAL REVENUE

$3.732.000

Tazes

TOTAL FUNDS AVAILABLE

§36.409.000

EXPENDITURES

Funa Batance Structures & [mprovements $2.396.000
Design 132.000
Equipment 841,000
Miscellaneous Fees 38.000

TOTAL EXPENDITURES

$3.407.000

FUND BALANCE 2/29/88

Fund Balsnce
2129/38

BASIN EQUITY  FUNDS AVAILABLE
ASSESSMENT Fund Baiance 3/1/87

FUND REVENUE

Revenae Basin Equity Assessment Coilections $803.000

Interest Miscellaneouys +.000
Interest ] 04.000

$33.002.000

$1.050.000

Funa  TOTAL REVENUE

901.000

" TOTAL FUNDS AVAILABLE

$1.951.000

EXPENDITURES
Basin Equitv Assessment Payments $827.000
Miscellaneous Fees 1.000

BEA
Pamenss TOTAL EXPENDITURES

3828.000

Satance FUND BALANCE 2/29/88

$1.123.000




The following table summarizes actuai revenue tom of the page emphasizes increasing expen-
and expenditures for fiscal vears 1986-87 and ditures as a result of construcuon acuvity deai-
1987-88 and projects budgets for fiscal 1988-89. ing with basin management ind water pro-
1989-90 and 1990-91. The bar graph at the bot- duction and seawater barrier programs,

BUDGET SUMMARY — ALL FUNDS
(In Thousands of Dollars)
Fiscal 1986-87 through 1990-91

1986-87 1987-88 1988-89 1989-90 1990-91

FUNDS AVAILABLE
Prior Year Carrvover $56,228- $62,121 364,349 § 35.629 $130.156
Bond Money 7 -0- -0- -0- 140.000 -0-
Revenue

Ad Valorem Taxes 5,519 6.294 6,826 T 167 T.325

Green Acres -0- -0- -0-. -0- +00

Assessments (Replenishment &

Basin Equity) 9,195 9,325 11.725 15,568 20.057
Interest 5,155 5.095 5,272 2,481 10.04+
Rovaities, Rents. Misceilaneous 1.507 703 680 715 “31

Total Revenue 21,376 21,417 24.503 15,932 38,7
TOTAL FUNDS AVAILABLE $77.604 $83.538 $88.852 $201.361 $168.933
EXPENDITURES
General Fund $ 8.311 $ 9,339 513,264 $2+4,941 §25.707
Replemishment Fund +.505 5.615 T.498 11,140 12,381
Capitai Projects Fund 1,514 3,407 31.661 34,484 30.386
Basin Eguity Assessment Fund 1.153 828 800 840 882
Total Expenditures $15.483 $19.189 $53.223 $71.405 369.736
Balance at Year End $62.121 $64.349 $35.629 $130.156 $99. 177

Note: Actual figures shown were obtained from Final Audit Report for 1986-87 and 1987-88. Projected figures
for 1988-89, 1989-90 and 1990-91 were estimated in the 1988-89 Budget Report.

Total Expenditures
(im MiiMoas of Doilars)
e ‘
w
w”
20 / ‘
Ve s :
1986-87 1987-88 1968-89 198990 199091
Provected Provected Provected










AMES VALLZY WATZR 3ASIYN AGREZMENT

THIS AGREEMENT 1s entered incs as of tRe 1dth day of January, 1389
by and Decween tie HI-DESERT WATIR DISTRICT, a Councy Wacar Discxic
(hereinazZ<er "HDWD") and the 3ICHCRN-DESERT VIZW WATSR 23 GZ2CT, a publ:
agency, (hereinaftasr "“SDVWA").

R4

)

cITats

A. HDOWD i1s a Ccunty Water District organized and Qreracin
Pursuanc co Section 30000 et seq., of the California wWacar Czede.

3. BDVWA is a public agency formed by an special acz of the
legislacture and cperating under che Watar Code Appendix Section 112-
1, et seq.

cC. HDWD has entered into a contract for watar co he aXtractad
from a well located in Seccticn 24, Tewnship 2 Nerth, Range 5 Tast, SBEM
in San 3ernardine Councty, Califermia (alse zefarzed =2 as che
"Mainstream Well") and has adeoptad an Znvironmencal Impact Report (EIR)
for the conscruction of facilities to take wacar Zzom chat well.

D. 3DVWA has protasted that EIR, and filed suit in che Suzerior
Court of San Sernarcdineo County i Q. Mouncain Water Acency, et al.
Y. Bi-Deser< Warter Districe=, Case No. BCV 31357).

=. The parties desire to encer ince chis AGREEMENT for ==
Purpose of sectling the licigation, and praviding informacion on, and
dealing wich the envirenmencal impacts Izom water extzacrcions frem =h
Ames Vallasy Water 3asin in San Sernardine Csuncy. This AGREEMENT shall
never Se tI2ated or otherwise construed as an admission of liabiliczy
and/or inadequacy of the EZIR by either rarcy for any purpose.

COvVINANTS

NCW THEREFCORE, in censideracion of che pPreceding RECITALS and =he
mutual CSVENANTS contained herein, the Tarties agrse as follows:

Secticn 1.0 ; J QF n"=T3=  The
Parties will encer inecs a Stipulacion for Judgment embodying the tarms
and conditicns of this AGREEMENT, and such stipulaced judgment shall
e deemed =0 e an amendmenc of =he ZTI.



Sacsian 2.4 Al ATICN ON = 7Sz OF NATTD HDWD agrtees =harc
wacar pumped Izom tle Secticn 24 Well argd any addizispal wells ownied,
operacad cr contrslled by HDWD wichin the Ames Valley Watcar 3asinz will
be Lizictad I eight hundred (30Q) acze feet jer year, ang =hac =ha wacar
delivered Izcm wells withkin che Ames Valley Wacer 3asiz will he usac
only withinz che Ames Valley Wactar 3asin. The amounc of wacar Sumped
in the Ames Valley Water 3asin may be increased depending on che watar
needs of psroperty owners within che Ames Valley Wacer 3asin By an amounc
equal to one hall acze feecC ser year for sack new residencial wacer metar
inscallacicn 2y HDWD following appzoval of this AGREEMENT by che
parcies. The ames Valley Water 3Basin is identified fsor che purzoses
of chis AGREEMENT in Exhibic "A", which is attached herecs and
incorporacad herein by reference.

Section 2.1 MODITICATION TO THE WELL. HDWD agrees at its

expense t3 place a "sleeve", or other device, in the Sectiocn 24 Well
€O seal the upper aquifer and co prevent pumping of wacer frem chat zonae.
The HDWD engineer, in consulcation with the 3DVWA engineer, shall
evaluace water qualicy individually in both the upper and lower aquilar
and shall czest Ior possible Zlow becween the upper and lower aguifers.
If chere is agreement Secween engineers thac a "sleeve*, or other device,
is not requized prior o producticn, 3IDVWA agrees thac che "sleeve",
Or other device, will be installed at a future data, if so required ac
thatc time.

Secticn 3.9 MONITCORING 2RCGRAM. The partias herecce agree o
esctablish and implement a groundwacar monicaring program =¢ :Wctigace
any pecancial envizonmencal camage =2 che nydrolcogic sescurcas of ==
Ames Valley Water Sasin caused by the Section 24 Well, or fram addicicnal
produccticn wells. Monitoring of zhe wells included in the presgram, as
listed in =xhibic "3", which is attached herscs and incorporatad hserein
by reference, will commence immediacaly following executicn of chis
AGREZMENT. Any new production wells shall e added autemacically =o
Exhibic "3 Z2or inclusicn in che monicoring pregram, and if sroduccion
shall be cerminacad as T3 any production well included in Sxminic “3n,
it shall e dropped frzom the program.

Seczicn 3.1 MONITCQRING TSaM. The recording of well daca,
sampling ancd che taking of well measurements shall he accomplished by
2 CTaam consisting of one representative each from EDWD and 3DVWA.
Working csgechar, one team member shall sample, sound and cake readings
and recozd tkemon a form approved by boch partias. The cther =sam member
shall conzizm all recsorded daca and toch caam members snall imizial and
dage cke Zorm and disezibuca cspies To the raspective parzias. Ta2am
mMemBers snall be instIucszad iz corzact daca cslleccion, sampling ancd
sounding zacanigues.

.2-



Saczizsn 3.2 2RITAPATOCN OF WELLS.  AllL wells im == IrsgzTaxm
shall Ze icencilfied Ty Stacte Well Number, whers zessisla. ALl wells
shall nave a cesignacad zefazrence point (22D Of casing or measuTis tute,
@tc.) apd the 2lsvacion of tle rafarence Soint of selac=ad wells shall
be decarmined 2y a suzveyer zrior co producsion. Zack well =a =e
moniczored Ior precucsticn skall Se equipped with a toralizing flowmecaz
reading ingallens per minuce £for pumping race and in gallons per minuca,
or cubic I2ec, Ior zctal quancicy pumped.

Seccisn 1.3 HELm MEASTURSMENT AND SAMPT VG, All well sounding

measuremencs sikall be taken with a sounding device appreved by =ocs
parcles. The sounding device shall be calibrated at che scar= Of zhe
Program and recalibracad at least every six (6) monchs chereaf=ar. Zack
Produccion well shall be off, if possible, at least two (2) hours pricx
€O sounding for a stacic level. The recovery time should se consistenc
for all readings taken at a given well. Well measurements shall he taken
on tle same tize of the day and dace of the monch, insofar as possible.
Any ceviacion Izom the regular monitsoring schedule shall he SQ noctac
on the zecording form. Wacar icy samples shall se caken fram
pProduction wells and the mechod of sampling shall se cansiscanc for all
wells sampled. All laboratory cescing shall se a cemplished by the same
£irm, iZ possible. Samples shall he cestad according to the latasc
Tequizemencs of Title 22 of the California Domestic Watar Qualicy and
Monicoring Regulacions and other applicable regulacions. The frequency
of monictering shall be accordance with Sxhibic "C", whick is attached
herecc and incorporatad herein By reference. HDWD and 3DVWA shall
BProvide o 2ach parcy cspies of all available histcorical well cdaca,
inclucding scacic and Pumping water levels, pumping quancisias and wacar
qualicy r2porzs and each Farty shall mainctain identical daca bases inm
a muctually agraed Zcrmac. .

Secction 3.4 , = TICN. HDWD and 3DVWA shall =e
responsible for the submissien te, and evaluacicn of, monitoriag daca
by theirz respective cansultancs. Within chizcy (30) cays Zollowing ==e
end ot =ach six (6) menchk Pericd, each respective consultanc shall
@valuaca che collected daca and make a writczen I2pOrt cn the progress
of the meonizoriag program, including recommendacions, iZ any. Capies
of these, and cther applicable reporcss shall be disczibuctad =s che ocher

Parties o cthis AGRESMENT.



Seccion 4.0 =Nz lny 2 SN CRITI2IS. CIizaria wnich

shall iniciace immediaca envizonmencal reviaw are idencisiaed in Ixhinis

"D", whickh is actacked Rerecs and incsrporated hersein by zefersnce. Any

watar level or watar qualicy decline exceeding che Cxizeria shall ze

cause for a written Tequest 2or a reduction or caessaticn of =he umping

iy of the Section 24 Well. sSuch requaesc shall be deliverad to che ZDWD
‘ office and shall be documented with supperting daca.

e Sectien 5.0 CORRICTIVE ACTICON.  HDWD shall reducs pumping im
) the Section 24 Well to an amount not to exceed one (1) acre faooc per
Cwentcy-fcur (24) hour period within forcy-eight (48) hours of receiving
a written zequest from BOVWA. HDWD shall maintain the reduced pumping
level uncil che general managers of HDWD and BDVWA, and their designaced
comsulrtancs, have reviewed collected data, met in conference Co make
Tecommendaticns, and have reached agreement rTegarding the future
operacions of the well. If HDWD and BDVWA are unable to agree on a course
of action within chirecy (30) days from the dats of the original requesc,
reduced preduction in pumping shall concinue and t=he mattar shall be
:, submiccad Zcr arbitzation by an independent consultanc, as provided in
I Secticn 5.3 herein. '

Section 5.1 ERQDUCTION I=MEDY . BDVWA shall, if so raquaestad

in writing by HDWD, replace water Production lost from the Section 24
Well cduring che pericd of reduced pumping, not to exceed six (§) months,
at a price per acre foot comparable tc chat currently paid by HDWD for
the lost production.

Section 5.2 ION OF o T . Each parcy heracts,
P shall designate the consultant to be retained co evaluacts the daca fzom
E the monicterizg program.  Such consultant shall remain che Primary
consultanc of the party during the term of this agreement unlass
nocificacion of a change is provided in writing.



Sec=izn 3.3 , TMUVTICNMENTAT A . Resgeczive
te Secticn 3.0 Rerein, HOWD ancd 3DVWA csasultancs shall recommend an
independenc ar2icracor who shall te capable of making oroper svaluacisn
Qf cke dacta, and ke shall provide reccmmendacicns on corTactive a Ticn,
if any. TRhe parties agree tRac this arbitrater will be racained ==
examing tRe data and reports of cthe consultants and make a binding
decerminacicn on che impacts of the data and impose the most effacrtiva

‘CArZective actionr, 1f any. If che respective ceonsultancs of HOWD and

BOVWA are unable to agree on a designated arbitrator witchin a foroy-
five (45) day period £rom che dace of the original request, an arbitracer
shall be appointed in accsrdance with the California Arbicration Acsz,
Secticn 1280 through 1294.2 of the Code of Civil Procedure. Ar any cime
following implemencacion of the arbitrator's decision, eicher party may
Tequest 2 confsrence as between the general managers of HDWD and 3DVWA
and their respective designated consultants, to reach agreement on a
pProposaed modification or elimination of the corrective accien imposad
by the arbizracor. If che general managers and the designatad
comsultancs are unable to arrive at a mutually accepctable solution, =he
partiss shall again proceed in accordance with this Secczion 5.3,

Secticn 5.0 PR ce . PIogram costs, other than in-nouse
manpower, designated consultancs and the support thereof, incurred By
the parcties relating to the program (survey, sampling, laberacery,
arbitracicn, etc.) shall ke shared equally by the parties.

Seczien 7.0 2 SERIGD. The program shall e ongeing and
may Ze exranded or tarminatad by the unanimeus consent ef all parzies.

Secticn 8.0 . TICGATICON. =Zach party agrees to indemniZy,
hold harmless, and assume the defense of the ocher Parcy, its officers,
agents, employees, and elective 3cards, and pay all courct caoscs and
Ieascnanle attorneys £ees relating thereto, in any action, with respec=
€9 a claim, less, damage or injury, assercaed by a chirg party againss
the parcy encicled to indemmificacticn hereunder, and arising ocuc of a
negligent act, error or cmission, or wilful misconducs, of an employee
Or agent oL tRke party whose actions under chis AGREEMENT gave rise =3
such tiizd parcy claim.



Seczicn 9.0 NgTZIES Any zocice, tander cr delivery zo ze
given nersunder -y either 2arTy o ke octler shall be effacsad =
personal delivery 1 writilg or By Iegiscared or cercilZied mail, postage
Prepaid, recuzl receipct requesctad, and spall fe deemed communicated as
of mailing or iz the case of jerscnal delivery, as of accual Zecaipre.
Mailed nocices shall be addressed as set forch below, but sackh pazcy
may change 1ts address by writien notice in acesrdancs wich chisg Saeccian.

TO: HI-DESERT WATER DISTRICT
§955 Qld Woman Springs Road
Yucca Valley, CA 92284
Attencicn: Ganeral Manager

TO: BIGHCRN-DESERT VIZW WATER AGENCY
P. Q. Box 3838
1720 North Cherokee Trail
Landers, CA 92285
Attenticn: General Manager

Secticn 10.Q ARBITRATION OF DISPUTES . Other than those dispucas

which shall be arsitratad under Secticn 5.3, any dispute or cSncroversy
arising cut of, under, or in conneczion with, or in relation o cthe
AGREEMENT, and any amendments thereof, or the breach thereof, shall be
submittad to arbitracion in accordance with the following procedures:

A parcy desiring arbicracien ("Firse Parcy*) shall give wrictan
notice tso the other party ("Second Parcy®) containing a general
description of the contzoversy ©o se submiczzad t=o arbitzacion and
designacing by name and address, three DIcpesed arbitractors acceptable
te the Fizst Party, each of whom have agraeed =3 act as arbiczacer, if
selectad. If che Secsnd Party agrees upon one of thae thrse proposed
arbitrators. The Second Party shall so advise the Firse Pazcy inwricing
within ten (10) business days of such writczan notice by che Fizse Parcy.

The arbitrator selected shall promptly give written nocice of czhe
arbitzation hearing whick shall take placs within sixcy (60) days of
the date as is selectad by the arbitracer. The arbitracion hearing shall
take place at a locaticn muctually agreeable co the parties, burs wizhin
San Bermardine Csunecy, Califernia.

If thie Seccnd Parcy fails to agree ta the selecticn of one of the
three proposed arhitrators wichin che cen (10) business day pericd, an
azrbiczator shall be appointed in accordance with chRe Califsrzia
Arbitzacion Act, Sectien 12380 chrough 1294.2 of the Cada of Civil
Procedure.

TRe ccst of the arbiczzacicn shall he paid -y the parcies equally.
Excepct as ocherwise provided herein, the arsiczacion shall ke canductad
and enforced in accordance with cthe previsicns of che California
Arbitracicn Acs, Seczion 12390 chrough 1294.2 of tha Cade Sf Ciwvil
Prececuras. -5-
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Azchie Xing
DV #1 (BOVWA)
Joan Haves
DV 32 (BODVWA)
DV #3 (BOVWA)
DV #4 (BDVWA)
USGS Tasc Well
Moran .

BH #2 (BDVWA)
BE #3 (BOVWA)
Gubler Farm
Gubler Farm
Gubler Farm
Gubler Farm
BH #1 (BDVWA)

 W-l %3 (COUNTY)

W-1 32 (CCUNTY)
W-l 3L (COUNTY)
HD #6 (HDOWD)
HD #1Q0 (HDWD)

MAINSTREAM (HDWD)

HD #20 (HDWD)
HD #21 (HDWD)
Paccy Xarawezvk

AMES VALLIZY WATER 3ASIN MONITCRING SROGRAM

SXHIBIT *3°

LIST CP MONTITORING WELLS

LoQarToy

2N/SE/2563,S8M
2N/SE/23M,SEM
28/SE/230,SBM
2N/SB/2731,SBM
2N/SB/27J01S,SEM
2N/SE/27R,SBM
2N/SE/27TA,SEM
2N/SE/13A,SEM
2¥/SE/1281,SEM
2¥/SE/1282,S8M
2N/SE/1X1,SBM
2N/SE/1X2,SBM
2N/SE/1G1,SBM
2N/SE/1H1, SBM
2N/6E/13P, SEM
2N/SE/18,SBM
28/62/13,SBM
2N/6E/7,SEM
2N/6E/30,SBM
1N/6E/17,SBM
2N/SE/24,S2M
2N/SE/36,SBM
2N/SE/2.5BM
2N/SE/25,S3M

Euv-vastt

Dormanc
Dormanc
Dormanc
Procducing
Producing
Producing
Dormanc
Dormanc
Producing
Producing
Producing
Dormantc
Dormane
Producing
Dormanc
Procucing
Producing
Dormanc
Dormanc
Producing
Producing
Producing
Dormant
Producing

EXHIBIT =3»



Secticon 11.0 IZ2S. IZadispucae arises, which carm-c:
be resolved by arbitracion, zegarding =sreack or snfcrcement of cx;
pProvisicns of tkis AGREEMENT, the respordinag and/er defending Tazsy wic
is decermined to be tle prevailing parcy therein shall ke snticzled =:
zecover all actorneys £2es or ocher costs actually incurrad ir
co ticm with resolwving the dispute only if litigacion is filed arc
judgment is rendered. In any action brought, che entitlement to recsve:r
attorneys fees and costs will be considered an element of costs and norc
of damages

Secticn 12.0 AMENDMENTS . This is an entcire AGREEMENT ard
sSupercades all priocr agreements oral or written between the parzies,
and their agents, and cannot be amended unless in writing, with specific
reference hereto by the parties authorized ta be charged. Failure by
either party to enforce any provisions shall nec constituts a waiver
of said party's right to enforce subsequent violacion of the same or

any other provisions.

Section 13.0  INURSMENT. This AGREEMENT shall be binding upen
and inure to the benefit of the successors and assigns of the parcies.

Section 14.0 SARTICNS. The captions of Sections and Subsections
of this AGREEMENT are for referencs cnly and are not to be construed

in any way as a part of this AGRESMENT.

‘Section 15.0 VALIDITY . This AGREEMENT will be construed i
accordance with the laws of che Stats of Califernia.

Secticn 15.0Q SEVERARILITY If any section, clause or phrase of
this AGREEMENT is for any reascn held ©o be unconstitucicnal or ynlawtful,

such a decision shall not effac= che validicy of the Temaining porzions
of this AGREEMENT.



, IN WITNESS WHEREOF, tRe parties have caused this AGREEMENT to ne
H exacutad by their respective officers as of this dara £izst above
* writcen.
ne
* HI-DESERT WATER DISTRICT
w Z= . (R F
Board President
ATTEST

Board Secretary

i( BIGHORN-DESERT VIEW WATER AGENCY
" : - Board President

N ‘5 Aﬁ
ATTESTN—r snoedl o Yo
Board Secretary
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AMES VALLEY WATER JASIN MONTTORING PROGRAM
EXHIBIT =A«

LEGAL BOUNDARIES OF THE AMBS VALLEY WATER 3ASIN
(MAP ATTACHED)

The boundaries of the Ames Valley Water Basin. for the purposes of this monizoring
Program, shall be as follows: Township 1 Nozth. Range S East, Sections 1, 2, 3, 10.
11, 12, 13, 16, 15, 22, 23, and 24; Towmsirip 1 Sorch, zm.sme.s«.ﬁuz. 4,

Sp ‘. 7. 3, 9, 10, 18, 15, 170 15, 19, 20. MZI: w’ 2 m&. m‘ s z“e,
Sections 1, 2, 3, 4. 9, 10, 11, 12, 13, 14. 13, 18, 21, 22, 23, 2¢.

33, 34. 3S, and 36; Township 2 Noresh, Range 6 Easc, Seczicns 2. 3. 4. 5, 6, 7, 8,

3, 10, 11, 14. 1S, 16, 17, 18, 19, 20, 2. 22. 27, 28, 29, 30, 31, 32, 33, and 34;
all located within 3an Bernardine County.

EXHIBIT ~A"






KannedyJenks, Chiiton ;
24 Qctober 1990

MEMORANDUM

To: Mr. Marsh Galdblatt
General Manager

From: Lynn M. Takaichi

Subject: Technical and Economic I[ssues
Related to State Water Importation
K/J/C 904616.Q00

In planning for the Maorongo Basin Pipeline (MBP), as well as the local
facilities to utilize State water, the Hi-Desert Watar District (HDWD) must
consider the desirability of several facility-relatad options. Of immediate
concern are the following issues outlined in our 19 October 1990 talephane
conversation:

1. Operation and Maintenance (0&M) differences between the transmission
untreated or treatad water.

2. Location of the MBP boostar pump station.

3. Location of water treatment facilities.

4. Groundwatar recharge options.

5. Concepts for local facilities to utilize State water.

This memorandum summarizes our p’reliminary evaluation. As requested, we have
evaluated the technical and economic considerations related ta these issues.

WATER TRANSMISSION

Generally, State watar has good water quality for watar transmission and any
differencas in pipeline 0&M costs due to physical wear and tear are expected
to be nominal. Telephone conversations with Stata watar contractars which
maintain both untreated and treatad water pipelines generally confirm this
expectation. However, a potantial diffarence in 0&M costs may occur from
additional water treatment costs if treated water is used in the MBP. There
are several areas of concern assaciated with the transmission of treated
water. The primary areas of caoncern are bactarial regrowth in the pipeline
?%t_im ')che formation of disinfection by-products (DBP) such as trthalomethanes

If water treatment is provided near Hesperia and treatad watar is conveyed in
the MBP, disinfectant residuals may dissipate in this long pipeline. Under

these conditions, bacteria may grow on biofilms attached ts the pipe wall and
contaminate the treatad water. To aveid this problem, additional disinfection
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facilities along the pipeline route or near the paint-of-delivery may be
necessary. This problem may become particularly difficult if EPA astablishes
D8P standards which require disinfection by chleramination or if EPA
astablishes disinfection standards which require post-ozonation. As required
by the Safe Orinking Water Act Amendments of 1986, thesea standards ire
currently being considered by EPA. Both chloramines and assimilable organic
carbon, which is formed by post-ozonation, can stimulate bacteria regrowth in
water pipelines. Altarnmatively, if untreatad water is conveyed in the MBP,
water treatment can be provided near the point-of-delivery and thesas potential
problems can be minimized.

The secand concarn related to the conveyanca of treated watar is the potential
formation of 0BPs, particularly THMs. The formation of THMs is a time-
dependent reaction of chlorine and THM precursaors in State water. In a long
pipeline, THMs will continue to form as Tong as a chlorine residual and THM
precursars are present in the treated water. Using chloramines as a final
disinfectant reduces the magnitude of this problem but may encourage bactarial
regrowth. Using chlorine as a final disinfectant, the Metropolitan Water
District of Sauthern Califormia (MWD) has experienced a THM increase aof 31
ug/1 above the THM level at the water treatment plant in approximately 7 hours
of contact time. Using chloramines as a final disinfectant, MWD experienced a
THM increase of 6§ ug/1 in the same system. At 15 cfs, the contact time in the
MBP will be over 35 hours. Because the current THM standard of 100 mg/]1 is
expected to be reduced to below 50 mg/1, potential water quality degradation
may be a significant problem if the MBP is used ta convey treated watar.

LOCATION OF THE MBP BOOSTER PUMP STATION

The propaosed Tocation of the boastar pump station (BPS) is a sita aleng-
Highway 247 in Johnson Valley. An alternative location suggestad by athers is
at the Mojave Watar Agency (MWA) turnout in Hesperia. Functionally, we
believe that the altermative locations are generally equivalent; hawever,
there may be significant differences in construction costs between the 2
altarnative sitas.

Based on the Morongo Basin Pipeline Preliminary Engineering Report by Malcolm
Pirnie, the primary construction cost difference would be the higher cost of
electrical sarvice at the Johnson Valley sita versus the higher cost of
pipeline due ta higher prassure rating. By locating the BPS at the highest
pessible elevation that dees not produce negative pipeline pressure (or does
not produce system pressures below the minimum design pressure) on the suction
side of the B8PS, the prassure requirements of the pipeline can be minimized.
Lower pressure requirements generally result in Tower pipeline matarial costs,
particularly for a laong pipeline. This criterion probably resuylted in the
recommended 8PS Tocation in Johnson Valley. However, it should be noted that
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additional advantage could have been achieved by locating the 3PS slightly
eastward. Unfaortunataly, this sita is remote from potential sourcas of
electrical power. Consequently, $3.0 million plus 10 percent contingency is
i budgeted for electrical service. The cost of the substation is required at
; both locations.

; - The alternative 3PS site near Hesperia is Tikely to have a Tower cast for
U electrical service but a higher cost for pipeline materials. To optimize the

3 BPS location, a detailed cast analysis of thesa factors should be conducted.

E A key determinant of the optimum (i.e., lowest cost) location will be the

“Y nearest transmission line from which service can be delivered. The results of
' this optimization analysis will probably indicate that a BPS location between

Apple Valley and Lucarne Valley is optimum. '

Regardless of the selectad 8PS sita, the HOWD should require that the 8PS be

) capable of delivering watar at an elevation that allows gravity delivery to

; HDWD’s 3495 pressure zone after headloss allowances for a watsr treatment

, plant. [f this delivery capability cannot be provided, an additional 3PS will
be required before or after a watar treatment plant. Generally, two 3PSs in
series provides significantly less reliability that a single BPS sinca a
failure of either BPS would cause a failure ta deliver watar,

LOCATION OF WATER TREATMENT FACILITIES

:} To utilize State watar directly, the water must be treated according to

. Department of Health Servicas requirements. Water from the MBP can be treatad
o centrally near Hesperia prior to being conveyed ta Division 2 or Tocally at

! each point-of-delivery. The advantages and disadvantages of each location are
summarized below: -

35 Centralized Water Treatment Plant
Advantages:
1. Possible reduced capital and 08M costs due to economy-of-scale.

2. MBP water can be used directly for domestic purpasas along the
pipeline route thereby reducing water distribution caosts.

3. Plant capacity could be shared thereby delaying expansion needs.

-

Dfsadvantages:

ﬁL 1. Possible water quality degradation during transmission resulting in
i additional treatment needs.

2. Increased cast for other than direct usa (i.e., groundwatesr
recharge).
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Local Watar Treatment Plants
Advantages:

1. Untreated (i.e., Tower cost) watar would be available for groundwatar
recharge.

2. Local control of project cost, implementation schedule, and watsr
quality. '

3. Possible reduced 0&M cdsts by utilizing current local staff.
4. Local control of expansion or improvements ta the plant.

Disadvantages:

1. Several small water treatment plants may be required along the
pipeline route.

Because the HDWD will not be able to fully utilize its MWA entitlement for
direct consumption, groundwater recharge will be utilized to maximize State
water importation. Consequently, we believe that the HOWD would not benefit
from a centralized water treatment plant unless it were located near the HOWD.
The primary beneficiary of a centralized plant in Hesperia would appear ta be
Bighorn/Desart View Water Agency. Because its MWA entitlement is relatively
small, the cast of local treatment would be high. Because of its proximity ta
HOWD, Joshua Basin Water District could utilize a Joint facility with HOWD or
a separata local facility. For these reasons, it is recommended that HDWD
provide its own water treatment plant near the point-of-delivery. ’

GROUNDWATER RECHARGE OPTIONS

Importad State water from the MBP will be recaived at a relatively constant
flowrate. Because the direct use of imported watar may be less than the rates
of delivery, groundwater recharge would be utilized to maximize imported watar
deliveries. At times, the entire imported water supply (4,282 acre-feet per
year) may be recharged. There appears to be 2 basic aptions for groundwatar
recharge: ponding of untreated water in spreading basins or injection of
untreated water into production wells. Specific concepts which utilize thesa
options are evaluated in the following section of this memorandum.

Potential sites for spreading basins were evaluated in the draft Warren Valley
Basin Recharge Study-Phase II (1986). Based on the Phasa [ evaluation, 8
potential recharge sites were evaluated. Of these sites, 4 appeared suitable
for racharge by ponding. The best location identified was along Pioneertown
Road near Water Canyon. Anticipated percalation rates for thesa areas should
be over 2 inches per hour. Based on discussions with the Oesert Watar Agency
(DWA), which recharges the Coachella Valley groundwater basin with Colorado
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River watar, the expectad watar recavery should be high. After initial
wetting, the estimated watar recavery experienced by DWA is 35 percent of the
watar spread. However, aven though the initial percalation rates were high,
the long-term percalation rate appears to be approximately l-inch per hour due
to biological fouling. It is anticipated that the HOWD would experienca
similar percalation rates.

Alternatively, the axisting production wells could be utilized. to inject
treatad water. Treated water is necassary to avoid fouling of the well
screens. Injection of treated water is not as common in Southern California
as ponding in spreading basins. However, the injection of treated State water
is currently being tested in a demonstration project in the City of Oxnard.
This project involves the Metropolitan Watar District of Southern California,
Calleguas Municipal Water District, and City of Oxnard. Initially,
significant clogging of well screen perforations was experienced when older
wells were utilized. Tests with a newer well at two-thirds of the well
capacity appear to be more succaessful; however, preliminary conclusions
indicate that separate injection wells should be utilized to avoid long-tarm
clogging problems. This result is similar to the conclusions of similar tasts
that utilized treated water for injection through production wells.

CONCEPTS FOR LOCAL FACILITIES TO UTILIZE STATE WATER

There appears to be 3 alternative concepts to utilize Stata water. These
alternatives are shown schematical] y on the attached figures. Although there
are numerous variations of these alternatives, the basic concepts are brief] y
discussed below:

Alternative 1 - Treatment/Spreading from Proposed MBP Delivery Point

From the proposed MBP delivery point, a water treatment plant capable of
treating the entire HOWD entitlement would produca treated water which would
be pumped ints the 3495 pressure zone. In addition, a pipeline capable of
conveying both entitlement water and surplus water would deliver untreatad
water to the spreading basin Tocations recommended in the Phase [I Recharge
Study.

Preliminary estimates of the incremental capital costs and incremental annual
casts (including amortized capital costs) from a common paint on the MBP are
sumnarized below:

Incremental
Element * Capital Cast (Smillions)
30" MBP (63,300 1f) $8.7
5.0 MG MWA Resarvoir 0.3
3.0 MGD wTP 3.0
8PS (350 hp) 0.4
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Incremental
Element = C3pit3] Cost (Smillions)
24° Untreated Water (24,000 1f) 2.0
Spreading Basins (20 acres) 1.9
Incremental Capital Cast $14.0 million
Incremental
Element * Annya] Cost (S)
Amortized Capital Cost (8%, 30 years) $1,244,000
WTP (3000 AF) h) 150,000
BPS power ($0.08/kw 116,000
Incremental Annual Cost $1,510,000

*Elements common to 3ll altarnatives are omitted.
Altarnative 2 - Treatment/Spreading from Ravisad MBP Delivery Point

In this alternative, the MBP would be tarminated near HDWD's northern boundary
where a portion of the watar would be treated and delivered to the 3495
pressure zone. In addition, a booster pump station and pipeline capable of
conveying both entitlement water and surplus water would deliver untreated
water to Water Canyon where it would flow to spreading basins along the
Pioneertown Road.

Preliminary estimates of the incremental capital casts and incremental annual]
cost (including amortized capital cost) from a common point are summarizead
below:

Incremental
Element = Capita] Cost (Smilliens)
30° MBP (17,000 1f) $1.8
5.0 MG MWA Reservoir g.3
3.0 MGD WTP 3.0
16" Treated Water (14,000 1f) : a.8
BPS (750 hp) 0.8
24" Untreated Water (33,000 1f) 2.8
Spreading Basins (20 acres) a
Incremental Capital Cast $11.1 million
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Incremental
Element = Annua] Cost (S)

Amortized Capital Cost (8%, 10 years) $ 953,000
Additional MWA BPS power ($0.08/%wh) 41,000
WTP (2000 AF) 100,000
8PS power ($0.08/kwh) 129,300
Incremental Annual Cost $1,220,000

*€lements common to all altarmatives are omitted.
Altarnative 3 - Injection of Treated Water

This alternative is similar to Alternative 1 except that treated water would
be delivered tg the existing production wells through the existing
distribution system. Watar would be injected into the groundwater basin
through these wells. To be able to receive surplus water beyond HDWD’s
entitlement, the watar treatment plant must have a capacity greater than the
other alternatives. In addition, to aveid clogging the well screens, the
recharge capacity of this altarnative may be Timited to 4100 gpm (6600 AFY).

Preliminary estimates of the incremental capital costs and incremental annual

go?t (including amortized capital cost) from a common point are summarized
elow: .

Incremental
Element = €apital Cost (Smillions)
30" MBP (63,300 1f) $ 6.7
5.0 MG MWA Reservair 0.9
8.5 MGD WTP §.5
BPS (530 hp) 3.8
Incremental Capital Cost $14.7 million
Incremental
Element = Annya] Cost (S)
Amortized Capital Cost (8%, 30 years) $1,306,000
WTP (4282 AF) 214,000
BPS pawer ($0.08/kwh) 6,000
Incremental Annual Caost $1,686,000

*€lements common to al] alternatives are omitted.



¥ oy

e,

KannedyJeniks, Chilto
MEMORANDUM
24 Qctaber 1990
Page 38

Based on a comparison of the incremental annual cost of the altsrnatives,
Altarnative 2 appears to be the most cast-effective iltarnative. In addition,
this altarnative recharges the groundwatar basin further upgradient than the
other altarnatives and has the capability to utilize significantly more watar
than HDWD’s entitlement. Accardingly, it is recommended that HOWD implement
Alternative 2 and work with MWA ta modify the MBP delivery cancept.

LMT/kmk16
Attachments (3)
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CRDINANCZ NO. 61

AN ORDINANCE OF THE BOARD OF DIRECTORS OF THE EI-DESERT

WATER DISTRICT, SAN BERNARDING COUNTY, CALIFORNIA,

ESTABLISEING PROHIBITIONS AND RESTRICTTIONS ON THE USE
OF WATER

BE IT ORDAINED BY THE BOARD OF DIRECTORS Of THE HI-DESERT
WATER DISTRICT AS FOLLOWS:

SECTION 1. Recision

X The Becard of Directors of the Hi-pesert Water
District hereby rescinds Ordinance No. 57 in i1ts entirety.

SECTION 2. The Board of Directors of the Hi-Desert Wataer
District Hereby rinds That:

A. A water shortage emergenc? condition continues to
exist within the Hi-Desert Water District due to a water shortage
caused by the continuing overdraft of the Warren Valley Basin;

B. As in all desert communities, adequate water supply
is important to the longevity of the community served by Hi-
Desert Water District, and all water consumers should know and
act with this knowledge in regard to the use of water:;

C. In order to conserve the remaining aquifer water
supply for the greatest public benefit, which is pricoritized in
this order; for domestic use, sanitation and fire protection, and
commercial necessary use not including landscape maintenance;

D. The water uses prchibited and restricted by this
Ordinance are hereby determined to be nonessential.

SECTION 3. Prochibitions and Restrictions on the Use of Water.
A. No hose washing of sidewalks, walkways, driveways,

parking areas, patics, porches or verandas, or any hardscape that
results in runoff:

B. No water shall be used to clean, £ill, cperate or
maintain levels in decorative fountains, unless such water is
Part of a recycling systenm; '

.y:..C- No person shall permit water to leak from any
facility on his or her premises;

. D. No use of potable water +a irrigates, water or )
sprinkle grass, lawns, groundcover, shrubbery, creps, vegetaticn



and tIees between the hours of 3 o’clack a.2. and 6 o’clock p.x.
during the high use season which Starts April 1 and ending
October 31 of each year. During this season, watering shall he

allowed on the designated days of sunday, Tuesday, and Thursday
as needed.

.n. and 1
o’clock p.m. of the same Sunday, Tuesday, and Thursday designated

E. Water shall be allowed for construction purposes,
including but not limited to debrushing of vacant land,
compaction of fills—-and pads, trench backfill and other
construction uses, but™shall be used in an efficient manner and
net result in runoff. A Tepresentative of the owner or builder
shall be on site during all water use. The use of "rainbirg"
type sprinklers is not recommended. AMend s s 5o

F. Potable water shall-not be used to maintain dirt
roads. Awmigndsd 7oy _5y -

G. Restaurants shall provide water Lo customers only
upon regquest. ~

H. Non-commercial washing of privately owned vehicles,
trailers, motorhcmes, busses or boats will not be permitted
except from a bucket and a hose equipped with an automatic shut-
off nozzle which may be used for a quick rinse.

) I. No use of, water for any purpose, except as provided
herein, which results in flooding or runcfs cnte hardscape,

driveways, streets, adjacent lands or into gutters.

SECTION 4. Penaltvy faor Violation.

o The penalties for violaticn of the prohibiticns and
restrictions set forth in Section 3 of the Ordinance are:

A. PFirst Vioclation - Warning Citatien

'B. Second Vioclation - Wristan notice of seccnd
viclation and warning of flow restriction device
or future shutsff upon Third Visclation

C. Third violation - The General Manager may direct
the installaticn of flow restriction device or
shutoff of service for a determined pericd.

SECTION S. Appeal

A. Any person wishing o appeal shall do so in writing
Lo the District.



B. A staff commitiee zade up of the Canservaticn
Coordinater and the Cperations Superintandent shall review
and nake decisions on the granting of the appeal.

C. If an applicant for appeal disagrees with the
decision, the request may be appealed to the General Manager.

D. If the General Manager and the applicant are unable
£ reach an accord, then the request for appeal shall be heard by
the Conservation Committee of the Board of Directors who shall
then refer it to the Bocard of Directors at a reqularly scheduled
meeting with a recommendation for approval or denial.

E. All appeals shall be reportad monthly to the Board of
Directors as part of the Manager’s Report.

SECTION 6. Future Restrictions

All users of water within the District’s service area are
hereby put on notice that further prohibitions and restrictions
may hereafter become necassary, and that such users shall bhe
subject to all further prohibitions, restrictions, rules ang
regulations as may be imposed.

Those changes may be instituted as resolution and shall not
require the rescinding of this Ordinance as a whole but shall
allow the change, through resoluticn, of parts.

Subsequent Emergency Orders shall supersede parts of this
Ordinance when there is a conflic

SECTION 7. Definitions

-

The terms user and.consumer_usgd herein shall apply to avery
person, f£irm, partnersnlp,.agsoc1atlcg,.cgrporation,.ccunty,
Statea or local agency, political subdivisions, district or entity

of every kind within the District service area except the Hi-
Desert Water District.

SECTION 8. »Purpose and Intent

It is the purpose of this Ordinance to limit the use of
water to beneficial purposes only and to prohibit and restrics
the unnecessary and wasteful use of water except to the extent
expressly authorized by the terms of this Ordinance, and this

Ordinance shall be liberally construed to effectuate such purpose
and intent. '

SECTICN 3. Ordinance Contxrelling

The provisions of this Ordinance shall prevail and control
in the event of any inconsistency between this Ordinances and any
other rule, requlation or code of this Districe, except as later
amended by resolution or emergency rule.



SECTION 10. Effective Date

f This ordinance shall be effective immediately upon its
B adoption.
} ADOPTED this 6th day of December, 1989

President of the Hi-Desert Water
District and of the Board of
Directors therecr.

ATTEST:

-

S /;G’/’/ -
A‘."M/M
§ecretary Sf the Hli-Desert wWater

i District and of the Bocard of
Directors thereof.

(SEAL)




AMENDMENT TO ORDINANCE NO. 61 ADOPTED JULY 5, 1990, BY THE
FOLIOWING VOTE:

Director Dunn - aye
Director Flowers - aye
Director Jordanan - aye
Director Zarakov - nay
Director Dalton - aye

l{ Section 3
- E. During the hot months of July through Octaber,
all grading construction water shall either be imported from

ﬂ Qutside the District and/or the Warren Basin or nonpotable,
‘ if availablae.

i’ F. Potable water from within the District shall not
: be used to maintain dirt roads and yards or other grounds.




STATE OF CALIFORNIA : %
COUNTY OF SAN BERNARDINO )

I, HARCLD D. SUTTON, Secretary of the Board of Directors of «:
Hi-Desert Water District, DO HEREBY CERTITY that the foregoing
ordinance, being Ordinance No. 61, was duly adecpted by the Board o1

Directors of said District at a reqular meeting of said Board held

on the 6th day of December, 1989, and that it was so adopted by the
following vote:

AYES: Directors Dunn, Flowers, Jordan, and Zarakev
NOES: None N

ABSTAIN: Director Dalton

ABSENT: None

7
/; J’// ul
et ,=i=222;_.
Secretary o e Hli-Desert wWwater
District and of the Board of
Directors thereof. :

(SEAL)

STATE OF CALIFORNIA )

) ss.
COUNTY OF SAN BERNARDINO )

I, HAROLD D. SUTTON, Secretary of the Board of Diresctors of th
Hi-Desaert Water District, DO HEREBY CERTIFY that the above and
foregoing is a full, true and correct copy of Ordinance No. §1
of said Board and that the same has not been amended or repealed.

DATED: December 6§, 1989

Tary : Hi-Desert Water
District and of the Board of
Directors therecof.

(SEAL)
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RESOLUTION NQ. 90-4

A RESOLUTION OF THE HI-DESERT WATER DISTRICT
REQUIRING THE INSTALLATION OF ULTRA-LOW FLOW
CONSERVATION FIXTURES IN ALL NEW CONSTRUCTION AND
WHEN REPLACING FIXTURES IN EXISTING STRUCTURES
AND UPON CHANGE OF OWNERSHIP OR USE

WHEREAS, the Warren Valley Basin is in severe overdraft
and i3 continuing to be depleted at a rate f£ar aexceeding the
ability o keep up with growing demand; and .

WHEREAS, the c<¢ontinued rata of growth will apeed up the
depletion of the Warren Basin; and

WHEREAS, there is a need to reduce the impact that new
services will have on our water supply:; and

WHEREAS, certain household fixtures designed to reducs
vater use have been thoroughly tested with adequate national
standards applied and are currently available; and

NOW, THEREFORE, for purposes of reducing the impact of
new services on future supply, the Beoard of Directors of the
Hi-Desert Water District does hereby ordain as follows:
SECTION 1. Requirements

(A) Prior to the issuance of a Will Serve from the Hi-

- Desert Water Diastrict, for both commercial and residencial

applicants, applicant must identify types of fixtures %o be
installed and sign an agreement that affirms that such
fixtures will be installed. Upon complaetion of the projecet,
a representative of the Hi-Desert Water District shall
inspect the facilities and certify that the required and
designatad fixtures have been installed. Service shall be
contingent ypon such certification and will not be provided
until 3uch;fixtures are installed and reinspected.
y i

(B) Any building which is being substantially remodelad

- (ie., any building where plumbing fixtures are removed and

replaced because of structural or cosmetic remodeling; or,
any building which makes structural changes other than
original construction affecting plumbing) shall replace
existing fixtures with Ultra-Low Flow toilats or water .
closets, and showerheadas and faucets.



(C) Prior to tranafar of ownarship of either coammercial
or residential property, all existing structures shall be
retrofitad, if not already 30, with ultra-low flow toilets or
water closets, showerheads and faugets that conform to the
standards expressed in this ordinance. Prior zo transfer of
water szaervice, both the transferor and the transferee shall
certify in writing that the property has been retrofitad in
conformance with this ordinance, and service shall be
transferred and continued upoa inspection and certification
of said property by a representative of the Hi-Desert Water
Districe. "

(D) Upon change of user of property, as in rental
propertiaes changing tenants, owner shall sign certification
that said property has been retrofited, if not already so,
and shall have service transferred and continued upon
inspection of said property by a represaeantative of the Hi-
Desert Water Districet.

SECTION 2. Required certification of fixtures

The plumbing fixtures and devices required to be
installed pursuant to this Ordinance shall be certified by
the International Association of Plumbing and Mechanical
Officials and coamply with all applicable American-Naticnal
Standards Institute standards.

SECTION 3. Requirements of water saving fixtures

(A) Toilats, watar closets, urinals and flushometar
valves designed to use a maximum of one and one-half (1.5)
gallons of water per flush shall be utilized only.

. (B) Showerheads, except where provided for safety
Teasons, shall be installed and will not allow a water flow
rate in excess of 2.75 gallons per minuta. The flow
limitatioh {davice must be a permanant and inteagral part of
the showerhead and must not be removeable to allow flow rates
in excess’' of 2.7S gallons per aminuta.

(C) Faucets (general) installed in all lavatery, kitchen
and bar sinks shall be equipped with a flow control davice or
Aereator which will not allow a water flow rate in excess of
2.75 gallons per minute.



,i

(D) Faucets (public restrooms) in addition te the
general requirements set forth in subsection (C) above,
lavatory faucets located in rastrooamas intanded for the use by
the general public shall be of the metaring or self-closing

type.

SECTION 4. Specific requirements f£or new construction

(A) Hot water recirculating units shall be required in
all new construction and they must be equipped either with a
timer or a thermostat for energy consarvation. And all pipes
shall be wrapped and insulated.

(B) All new construction prior to issuance of will serve
shall submit plana to the District showing exterior landscape
deavelopment and are required to comply with the low watar use
guidelines established by the District.

(C) Water-coolad refrigerating systems must utilize the
best available technology for watar savings and shall be
equipped with one or a combination of the following devicas:

1. Cooling tower
2. Evaporative condanser
3. An acceptable water recirculating device

(Cl) The provisions of subsection (C) above, shall not
apply to aystems with an aggregata total of two tons or less
or a rating of two horsepower or less and located at one
street address. Multiple dwelling unit structures are
considered as one street address. However, such systems aust

- be equipped with:

1. Water regulation valves adjusted to use the
ainimum amount of watar
2. Thermostats that will positively stop water flow
l~ vhen off
' .

Section 5.’

Allowances of variance can be set by the GCeneral Manager
for a specific amount of time and until the requirement can
be met if certain products are not available at the tise
required. But changes must be made within a 90 day period
and are subject to .nspection by a representative of the
Districe.



Section 6.
In the event the building inspector f£inds that the

plumbing situation, drainage situation is such that there is
not sufficient water to flow the sevage to the septic tank,
there will be an allowance made.

-PASSED, APPROVED AND ADOPTED this 21st day of March, 1990

President ozithchcard or Directors
of the Hi-Desert Water Districe
ATITEST:

2

ERREYYY ™

Secretary of the Board of Directors
of the Hi-Desert Water District
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