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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

cdrLynn Takaichi
Vice resident
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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 Due to an increasing overdraft problem the Basin was
adjudicated in 1977 In its adjudication jUdgement the Court appointed
the Hi Desert Water District HOWD 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 Settl ement of the Ma instream Well 1 it igat ion

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 possibil ity 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 O to the most
rapid growth rate GA 4 Scenario GA l 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 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 S67 000 must be utilized to repay the HOWO 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
HOWO 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 HOWO
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

1 3 904619 00
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CHAPTER 2

I NTRODUCTI ON

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

BACKGROUND Aft 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 HOWO 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 Old 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 HOWO
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 HOWD acquired 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 Valley Sub basin

The Warren Valley Basin provides a groundwater supply for the community
of Yucca Valley in San Bernardino 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 HDWO Yucca Water Company Ltd YWC
recently acquired by HOWO 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 HDWD 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 HOWO
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 HDWO 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 HDWO 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 HDWO Phases 1 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 HOWO 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

5 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

COfDJCT 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
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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 devel ped 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
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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 fQrmulation
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
controll ed by several northeast trend ing 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 lava 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 levels 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 depleted 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 judgement the
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Court establ ished water rights to the Basin groundwater These rights
were establ ished 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
implementation 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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4 Encourage water conservation and water reclamation

5 Manage and protect groundwater quality for potable uses

6 Monitor activities affecting the Basin

7 Conduct public education and information programs

8 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 conservation 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 O to the most rapid growth rate
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GA 4 The specific growth rates are noted in Table 4 1 Scenario
GA l 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 HOWO 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 HDWO 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 SOORCES

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 HOWO 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 top 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 HDWO 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 HDWO 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 HOWD is currently installing permanent interconnections between the
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HOWO 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

Mainstreara Well

In 1987 HDWO 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
litigation with the BOVWA This litigation prevented the production of
water from the well However after prolonged negotiations with BOVWA
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
HOWO 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 deliveryof excess water when available In June 1990 the voters approved a
financing plan for the Morongo Basin Pipeline by more than a two thirds
vote

State water entitlements are susceptible to delivery reductions duringdrought 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 11 of the 16 years and at least 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 lease 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 th 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 lowest Basin capacity projected using all five growth scenarios is
about 24 662 acre feet and occurs in 1994 Growth scenarios GA O and
GA l reach the assumed 1990 capacity of 36 000 acre feet between 2003
and 2004 The Basin capacity will continue to increase for GA O and
GA I 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
levels 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 O

SUPPLY ESTIMATED
WATER SUPPLIES AFY DEMAND LESS BASIN

1EAB SAFE YIELD SWP M WELL SUPPLY GA O 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 I

SUPPLY ESTIMATED
WATER SUPPLIES AFY DEMAND LESS BASIN

YEAR SAFE YIELD SWP M WELL SUPPLY GA l 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

rEAR 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 SCENARIO GA 3

SUPPLY ESTIMATED
WATER SUPPLIES AFY DEMAND LESS BASIN

YEAR SAFE YIELD M M WELL SUPPLY GA 3 DEMAND STORAGECAF

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

YfAR SAFE YIELD SWP M WELL SUPPLY GA 4 DEMANQ 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 846 5162 3835 1327 27577
1997 200 3990 874 5064 3959 1105 28682
1998 200 4104 902 5206 4088 1118 29800
1999 200 3043 932 4175 4221 46 29754
2000 200 4282 962 5444 4358 1086 308402001 200 4282 993 5475 4500 975 318152002 200 4282 1025 5507 4646 861 326762003 200 3871 1059 5130 4797 333 330092004 200 4282 1093 5575 4953 622 336312005 200 4282 1129 5611 5114 497 341282006 200 3551 1165 4916 5280 364 33764
2007 200 3695 1203 5098 5452 354 33410
2008 200 3455 1242 4897 5629 732 326782009 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 qualitywhereas water supplies for groundwater replenishment or drought securitycan generally be of lesser quality because they will be of limited
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 suppliesfor 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 YuccaMesa are currently being undertaken by the District Activities related
to the contractual environmental financial and program managementissues related to the Morongo Basin Pipeline are currently in progressSimilarly although the use of the mainstream well has been preclUded by

5 1 904619 00



litigation settlement negotiations are continuing and other mesa wells
are being equipped to serve groundwater to District customers which do
not overl ie 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

I EL E S

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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entitlement transfer SWP capacity was created by rerat ing 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 util ize 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 limited to 3 643 AFY In addition this excess capacity could
only be utilized under the procedures and limitations outline 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 exacerbatingwater 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 MojaveRiver to replenish the groundwater basin serving Apple Valley Hesperia
and Victorville

If acceptable contractual agreements can be negotiated the District maybe 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 1 imita
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

T rary Water Transfers

Although the prolonged drought has severely limited the availability of
temporary water supplies many areas in California still have water
supplies which are temporarily available for purchase by other water
agencies Generally these water supplies are surface water which would
otherwise be lost 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 Marongo 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 del ivery facility for the groundwater Imported groundwa
ter can provide a rel iable water supply that could be used for community
growth or for groundwater replenishment

Because groundwater export may impact the local 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 low 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 low 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
negotiating 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 low desert and identify the local issues associated with
each opportunity
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Water Supply Develop nt in Other Areas

A unique opportunity which has been identified by the District is the
possibil ity 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 less 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 deliveries

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 joint delivery system from the low desert
in conjunction with an interagency conjunctive use program with MWO

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 largeand 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 Althoughelevated 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 load of laundry 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 50 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 quality of the greywater coming from washing machines depends mainly
on the type of detergent used Powdered detergents and soaps include
fillerll 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
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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 likely to
be a prolonged process and negotiation of the specific program elements
should begin as early as feasible

Wastewater Collection Treatent and Reclaaation

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 level 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 Phase 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 located 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 1 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 1 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 byBSCC Treated wastewater from Phase 2 would be recharge in spreadingbasins to create a barrier Up to 1 492 AFY of treated effluent would
be used for this purpose The preliminary capital cost of this programis summarized in Table 6 1

Based on a total capital cost of S37 0 million the average cost perconnection is expected to be S4 500 These cost estimates are prelimi
nary and more detailed evaluations will be necessary before implementation 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 provide 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 systemAlthough 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

PRELIMINARY CAPITAL COST ESTIMATES FOR
WATER RECLAMATION FACILITIES 1990

CAPITAL COST MILLIONS

Page 1 of 1

COST CATEGORY PHASE 1 PHASE 2 TOTAL

Collection System 4 0 15 3 19 3
Treatment Plant 14 5 4 6 8
Reclamation System 2aZ 2aZ QjSubtotal Facilities 5 6 20 9 26 5
Engineering Administration 0 8 3 1 3 9
Contingency L U UTotal 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 subject
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 amountof groundwater available Increased groundwater supplies would reduce
the cost of pumping as well as improve the reliability of the water
supply

PREYIOOS SlUDIES

In 1983 Harding Lawson Associates performed electrical resistivityand 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
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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 Sto ater

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 occaSionallyof 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
awaYt thereby not impeding the flood control purposes of the drainage
courses This water conservation approach is used commonly throughoutSouthern 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 Old Woman Springs Road off Old Woman Springs Wash south
of Paxton Road Old 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 spillwayIt 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 Its purpose is to retain peak runoff from a
subdivision which has not yet been completed 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 spreadingbasins

The main drainage channel running east to west through the Yucca Valley
area is Yucca Creek Tributaries to Yucca Creek include Water Canyon
and Old 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 capabilityTherefore 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 Ellis 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 evapora
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 Irrigationwith 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 Entitl nt

State water will be delivered to the Yucca Valley area by the MorongoBasin 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 Old 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 existingdistribution system Because the HDWD distribution system does not have
the capacity to utilize the full entitlement throughout the yearuntreated 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 basin 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
supplemental recharge basins at the Blue Skies Country Club may be
feasible

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
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TABLE 7 1 Page 1 of 1

ESTIMATE OF EVAPOTRANSPIRATION AT
BLUE SKIES COUNTRY CLUB

OF ETo MONTHLY ETo
Mmmi MM 0 MM illll

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 0 111
JULY 31 9 2 285 2 112
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 18 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 Vater

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 sometimes
available in the Delta as opposed to water released from SWP storage inthe 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 priorityfor unscheduled water is given to groundwater replenishment or to
agricultural use in lieu of pumping from groundwater Second priorityis 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 aqueducthas been limited by the Corps of Engineers in the interest of protectingthe navigable capacity of the Delta waterways Four additional pumps
are currently being added to the plant to increase its total capacity to
10 300 cunic 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 del iverable water during critical dry periods under the Corps
of Engineers limitations This water would be pumped in high flow
winter months and would be primarily used to meet entitlement deliv
eries

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 sources 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 Bythe year 2010 water storage would only recover from its current level
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 possibility of
interagency conjunctive use of the Basin

In interagency conjunctive use another agency with unused water rightswould bank this water in the Basin Although additional water supplies
are not obtained this water would cause water levels to rise therebyreducing 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 program
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 rechargebasins of at least 3 acres be constructed in Water Canyon The rechargefacilities recommended in Appendix K include 20 acres of rechargebasins 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 compil d
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 daySmaller 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 Accordinglyit 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
Old Woman Springs Road which would retain stormwater coming from South
Yucca Channel Hospital Channel and Long Canyon Channel The next
downstream location is between Old 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 Old 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 aggressive 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 approximately 103 gallons per day compared to a statewide average of approximately 140 gallons per day These statistics do not include 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 beingimplemented 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 development 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 an 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 imposeda moratorium on new connections throughout the Yucca Valley area

These moratoriums are expected to limit population and economic growthwithin the area and should preclude the need for expanded extractions
from the Basin However they will also increase the financial impacton existing water users who must bear not only the cost of obtainingadequate 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 land
scape irrigation and other wasteful uses of water such as vehicle or
sidewalk washing This conservation ordinance is included in AppendixL To enforce the provisions of this ordinance the District employs a
water coplt 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 bythe Yucca Water Company and recently acquired by the District

Leak Detection

An aggressive leak detection and repair response program and regularreplacement 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 increasinglyexpensive The District has recently authorized the preparation of aWater 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

Plubing 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 Anyestimat
ed adverse impacts to the customer are based upon the incompatibility of
the fixture due to plumbing construction not to code or pre existingblockage 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

EErgency Stage Response PrograJI 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 mainlyoutdoor 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 del ivery 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 landscape 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 techniquesinclude 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 as year pr09ramis implemented potential water savings of up to 50 AFY are expected by1995 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 sfinancial 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 encouragethe District to implement a meter replacement program to prevent
continued revenue losses and reduce water leakage
Cust rVater Audits

In this program District staff would visit homes and businesses of the
community in order to communicate water conservation opportunities and
to distribute literature and retrofit kits District staff would helpto 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 appointmentAssuming a 5 year program is implemented potential water savings of upto 150 acre feet per year are expected by 1995

Plubing Fixture Rebate Progr

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 Koffsets program would utilize the water savingsfrom a voluntary plumbing fixture retrofit program in existing homes tooffset 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
progr has effectively reduced water consumption Additional progr s
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
progr s

1 Landscape Retrofit
2 Meter Replacement
3 Customer Water Audits
4 Plumbing Fixture Rebate
5 New Construction Offsets

These programs should reduce water demands on the Warren Valley Basin to
a minimum level 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 satisfythe 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 comprehensivebasin 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 strategyfor 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 opportunities 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 qual ity
information and prepare annual reports of Basin status to the
Watermaster

11 Obtain the financial capabil ity to implement this strategy

12 Communicate the problems issues and management plan to the
publ ic

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 Accordinglythe Watermaster should integrate these activities into a comprehensive
management plan and assess its role in the implementation of the plan

RECtJlENDED ROlE OF THE WATERMASTER

As an entity established by the Superior Court of San Bernardino Countythe Watermaster is responsible for formulating a plan and program for a
physical solution to the Basin According to this judgement 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 implementation of the recommended plan the responsibilities established by the
Court must be fulfilled by the Watermaster however beyond these
responsibilities several limitations 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 a d operation of the facilities necessary to deliver sufficient potable water
supplies to its customers In relation to the Watermaster s managementplan it is recommended that the District assume the following responsibil ities

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

S 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 byboth 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

RECCIIIOOED 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

7 3 Evaluation of Interagency
Conjunctive Use

8 1 Additional water conservation
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

Chanter Recommendation

5 5 1 Early SWP delivery and

temporary water transfers
5 2 Groundwater along the MBP

and water supplies in the
low desert

5 3 Additional SWP entitlements
or water developments in
other areas

6 6 1 Greywater use

6 2 Evaluation of wastewater
collection treatment and
reclamation

7 7 1 Stormwater Recharge
7 2 SWP Recharge

8

PROJECTED WATER REQUIREMENTS

Potential Long term
Water Sunnlv Impacts

336 AFY

Unknown

Unknown

150 AFY

50 100 AFY
Included in SWP

delivery estimate
See Chapter 4

None

200 AFY

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 Thts 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 overlies 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 75AFY 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 202AFY 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
hydrogeologic 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

1 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 outdoor water use with potable water
supplies including irrigation at Blue Skies Country Club be severelycurtailed and that strict water rationing be implemented Although this
recommendation would create significant economic hardships to Blue Skies
Country Club it is likely 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 recolllllended that the District bankl
early SWP deliveries or temporary water transfers which can be utilized
when delivery reductions occur Due to the lack of delivery facilities
these water suppl ies must be bankedl 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 potential 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 quality
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

1 groundwater extractions
2 Basin recharge
3 groundwater levels
4 groundwater quality
5 financial status

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
serve not only as a publiC information document but also as a report to
the Court

9 8 904619 00



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
cODlDunicate 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 Watermasterit 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 supplemental 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 util izes 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

Speaker1s 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 S50 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

Schoo 1 PrograJIS

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

special ist and literature for the 1st 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 Progra

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 nhot
line 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 pro 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 pro 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

District representative go to the schools Having trained teachers and

providing resource materials facilitates lessons on water and conserva

10 3 904619 00



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

1 Expanded Public Information Program
2 Public Information Officer Hired January 1991
3 Educational Resource Center
4 Participation in Special Events
5 Conservation Awards

l

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 ongo ing operat ions as well as the cost of
the recommended program elements

ESTIMATED REVEHUE 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

3 Cost of consultants to prepare recommended plans

4 Cost of public information programs

5 Repayment of advanced funds

6 Cost of groundwater recharge

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

inistrative 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 S30 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
S25 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 Info tion Progr

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

i

Repa nt of Advanced Funds

Based on the Interim Report the District has advanced approximately
S110 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 OM cost of the system Based
on the Cost of Service Rate Study and Feasibility Report for the MorongoBasin Pipeline MBP the amortized capital cost of the MBP is expected
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to be 55 630 637 per year of which 52 280 000 per year would be funded
by property taxes within Improvement District M Consequently the
incremental amortized capital cost to funded by water users is
53 350 637 per year The estimated O M cost for the MBP is 53 510 500
Therefore the incremental cost of imported State water is 56 861 137
Based on the delivery of 7 250 acre feet per year the incremental cost
of State water is 5946 per acre foot Because groundwater recharge
operations are expected to cost approximately 563 per acre foot the
incremental cost for groundwater recharge is estimated to be 51 009 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 53 263 106
in 1990

Sary of Estillated Revenue RequireEnts

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

foll ows

Cost Cateaorv
Estimated Annual

Revenue Requirement

1 Administrative Staff Support
2 legal Engineering Consultants
3 Planning Activities
4 Public Information Program
S Repayment of Advanced Funds

Total Administrative Activities

30 000
25 000
90 000

5 23 000
67 000

235 000

1 009 acre feet
above a 11 ocat ion

6 Groundwater Recharge

REaJlEMDED REVOOE SOORCES

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 go ls 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 sources 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

Suary of Rec nded 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 S84 per acre foot

S1 009 per acre foot above
safe yield allocations

To be determined when State
water is available

2 Replenishment Assessment

3 Basin Equity Assessment

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 S10 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 S49 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 S450 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 S235 000 per
year the recommended production assessment is S84 per acre feet

Replenishment Assessments

As discussed previously the cost of groundwater recharge is estimated
to be SI 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
levied 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

IMPLEMENTATION 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 qual ity 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 monitoring 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 Sulletin 132 89

VP 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 annuallyContractor 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 examiningalternative operational strategies to improve the existing facilities
average annual delivery Attention has been focused primarily on the
use of a risk analysis procedure instead of a normal firm yieldcalculation Operational decisions for the SWP have been based on arisk analysis concept since 1978

1978 Analysis

The risk analysis procedure as originally applied in 1978 was designedto assure a high probability of meeting delivery schedules for the
current and following year assuming a water supply equivalent to thatof the two driest years on record The procedure termed the RuleCurve beginning in 1979 has three parts The first part uses known
beginning storage carryover from the previous year defined targetstorage end of year storage in SWP conservation facilities and
historical hydrology to chart annual SWP water delivery capabilityagainst an index which represents unimpaired runoff of streams enteringthe Sacramento Valley

A key element of the first part of the analysis is the determination ofoperations criteria and target storage By varying the operation lrules for the project deliveries can be increased or decreased
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accordingly This is primarily accomplished by modifying targetstorages Utilizing the operating rules and historical hydrologicseries exceedance probabilities for various levels of delivered watervolumes can be developed DWR has developed several such Rule CurvesExamples of these curves are attached

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

The third part of the procedure is allocation of the calculated water
delivery capability to contractors and confirmation of the results usinga complete operational study If the operational study indicates thatthe delivery schedule cannot be met the schedule is reduced to theamount which can be delivered Due to the two year analysis period theprocedure failed to address how storage should be managed over anextended dry period

1986 Analysis

The analysis for 1986 incorporated a schedule of target storage whichdecreased each year by equal amounts reaching a minimum after seven
years Target storage selected each year depended on carryover storageand the previous year s target storage Further study by DWR and inputfrom SWP contractors led to a 1987 schedule which incorporated lowerschedules of target storage and in 1988 to a target storagecalculation based on carryover storage only
1989 Analysis

In 1989 the Rule Curve became the Water Delivery Risk AnalysisWDRA the Four Basin Index became the Sacramento River Index SRIand conservation storage was interpreted as including Lake Orovillethe State s share of San Luis Reservoir and the balance owed to DWR bythe United States Bureau of Reclamation USSR under the CoordinatedOperations Agreement The 1989 WDRA used the same criteria as the 1988analysis but the procedure for determining delivery approvals waschanged so that initial delivery approvals were based on a forecast ofthe SRI with a probability of exceedance of 90 percent Previousanalyses were based on a SRI forecast with a probabil ity of exceedanceof 99 percent DWR continued to perform monthly updates of deliveryforecasts using exceedance probabilities of 99 percent
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RELIABILITY ANALYSIS

The reliability analysis utilized these operational data to forecast
future SWP deliveries It incorporated stochastic hydrology as input
and DWR spreviously 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 Essentiallythe 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
River 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
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to pCOvid e oI1er W1de varying ceadJUoas

o CoajuncUft use surace and oI1er supplies

CoccU1ioQS tor tnnste ilatelCCl be on aI1fn eeJill a peranen1

basis Ce g sale ot a water righ1 and atl involve the oUov1ng

o traas r ciurinc 11 at draught ar other water systall
shorttalls cont1r1cency tnnster
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tnlicall 1 or er ci rage

o t anse oil a con11rw NS basis

The tnns er etlOcosals

the aJ1 ooc1y o tUs caulog zesec11 s a IInbtuiJ on each lIa 13

pzocposa lknown to M Oepar ent Eah IIntel1p iccll1des a discussion of

p01ential party impacup legal ana iast 1tUUonal eClnStainup pOCen

coaUaversy ana the s1a1US the proposal At the end o the ea1alog is

1able IIhiCI 1 shows sOllie key teatures each proposal

the proposels an sequenced in a loose groUP1a tha1 relleoU 1

speoUic o rers to sell lIa18 01 the etUten t wate user 2 t ansers hi

rely 11 ily tr0C1 11 18 resOltrces p 3 tacsers which rely l1ea 11y

tbe ColoJlldo Ri velas a wa181 SOwle 4taasters tbat oows pnlllatily

tbItiI Ol CV 5taasters that rely heavily troa the cievelopalen1 or ne

1 aci llt1es and 6 athers In llW1y cases the proposal eould have allen

alcn e than ace or the groups ou1 noae aze repeated each proposal is lls e

celT oace

It is illlpolUl1t to reoognie that SOllie the proposals Us1ed are

CCIIIpeUtjve 14 SC2S4I t12t they seele to use the sue SUlPly SowCe or t

trlnsporta 11011 systecs 01ooth Il1 SOGle eases tbey eOal1e ic that t

s k to sat1sty the IJIle need aecause o these tactors the poeent1al at

supply prod11crti the trlnsters is not CWIIIllaU e

K11hor the iotc raUon pzesel1ted is skialpy SOIlle descript1ons aay

be cOalplete aad so proposals 1 have o a o loolced Little e ort as

1410 desonbing oeneicial Urpacu It is asaumed tha1 as a prcposal tlloves

r01Warct the pcponen1 S lIill ll lly evaluate po1en1 1al oenetts
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Anyene wishing 10 omment y the trans ers ciescril led aere11 or oa the

eaeral subject area ot water aariag aould sead a acte to the hainllaa or

coatact one o tn Culllld ttee as bers

COmmittee Members Telephone Humber

Sob Potter Chairman
Nollll Ull O t1ce 0 the Chie Cauasel

Ray Hoagland O1 ision 0 Placa1eg
Ste e Macaulay State Watar Project Aaalys1s Orr1ce

B1l1 Merke Di ision o eperatioes I aint nance

Jonas Minton Ort1ce ot Water Cansel vation

Glena Sawyer 01 1s1oa 0tPlanning

213 6204106

916 41159718
916 445 1325
916 3211 1192
916 32110400
916 322 9989
916 144561 6

Cammittee Staff

al Al11son D1v1sion ot Planning
Jay Federman Sotreaern D1stl ict

Suaan Tatayen D11sion of Planning

910 445 2356
213 6202165
916 4450987

ProOsal s Inc ludec1

1 BerT ada Mesa Water 01ttl1ct Oter to Sell

2 Cabin Bar Ranch Otter to Sell

3 Wheeler R1cigeHal icopa Watel Storage D1stl ict Otter to Sell

4 George McArthur Otter to Sell

5 Hew Melones ust Saa Joaquin CowtyslP Exchange

6 Cern Water Baak

7 White wolt Sasin Orowd Watr Storac

8 Sem1tropi around Water Storac

9 Arv1n EcUson MWD Conjunctiv lbe

to Chino Basin Conjunctive Us

11 Potential Tl anst el ot xcess Ground Water rOra the blcer B1U Sasin

12 Iazpel ial rr1iation 01stl 1 tHetropolitaa Water O1 stl14t

13 Palo Vel cieMetropolitan Water 01stl 1ct

14 All Aaleri an ctnal Uning CHWD and usa
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states the follcwirq concel1irq midges prcpagated at a city s wastewater
oxidation prxls 153

SUbstantial product spoilage has occurred in the irxiustrial parks
adjacent to the plant wnen adult midges have fallen into frozen fcxd

durin packagirq aniwhen fenales alighted am oviposited on mist
surfaces such as freshly painted bJses amtrudsanion oiled metal
parts beirq machined to a fine tolerance

She notes that there is precedent in california am elsewhere that IIlmicipal
agencies responsible for uncontrolled midge prcducrtion pay the CXlSt of

cOubgl of adults at canplaint sites or relocation ccsts if control is not
effective A california nunicipality was directed to luy lanlnear its
oxidation prxi to catpenSate for property devaluation resultin frcm midge
nuisance

She states

Aversion of WOrkers aniresidents in the area to theinsects is based on
real aggravations as well as misinformation about IniOes Because of
their superficial resemblance to nrEqUitces pecple fear beirq bitten
althcugh the adult midge has no functional bitin l1Dlth parts Hartever

inhalirq midges havin1 them enter the ear or less of visibility when
drivinqtl1roogh their swarms are severe annoyanes

Walls defiled by their defection anloviposition while roostirq are very
diffiOJlt to clean nle egg masses deposited on dew covered walls fom a

gluey S1tear when SCJL1lbed

0Je to their short lifespan anloccurrence in huge numbers of
1xdies 6 inches deep pile up at restirq sites Ihese rapidly deo Illtose
prolucirq a sickeninq cxior anlattractirq filth flies yellcw jackets

wasps anlrats Ihis coniition plus the increase in spider pcpllation
VJhich cxxurs with midge infestations JXSes real health hazards fran wasp
stins these can be deadly to sensitizedirdivim1t 1 11 7 of the

ppllation spider bites anlvectorirq or di by flies an1 rats

liarqers an1 wrehouses with unscreenelopenins will be attractive
during the day to midges seeking to rest away fran the dryirq effects of
win1 anlSUIl Cerati ns which require outdoor WOrk at night urxier
lights will hear viqorcUs employee canplaints about contact withIX1oto
positive midges which then fly in thick concentrations swarms

large objects sud1 as parked cars Arrj m list surfaces sud1 as wet paJJlt
will attract ovitxlSitinfenales

1 16 GRAY WATER KX RESIDENCES

Water shortages brinq much attention to the need for water conservation arxi

requirements for efficient use of our available water supplies Many groJpS
aniiniividuals advocate the reuse of certain household ters such as
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sink shcJI1er tub or launiry washwaters Itese hcusehold wastewaters other

than toilet wastes are referreito as gray water

1 16 1 Micrcoranisms in Grav Water

Microorganisms capable of causing dj iI can beinparted fran an infected
person to graywater by 1 washin fecal matter fran the bcdy or urinatin in

bathin water 2 launiering of diapers or urdergarments soiled with fecal
matter or urine am J any other use of water that causes the water to

receive residues fran 1xdily excretions or secretions Fecal matter fran an

infected person can contain viable enteric viruses anicysts or oocysts of

pxotozoa capable ofimpartin infection

It mre than one person resides where graywater is used ani one sheds
infecticus organisms into graywater in the amunt that WCUld cause an

infective dose for another person to the water urxtisinfected

graywater can be a nxdeof transmission of infection In susceptible persons
infection can result in H iI

1 16 2 Household Grav Water Selaration am Treatrrent SYstems

In 1979 ani 1980 Enferadi et al ofIHS cbserted anisampled nine operatirq
grey water systems consisirq of three systems withoIt treatment one system
with a septic tank bIo systems with proprietaJy settling tanks one system
with a single medium filter anitwO systems with dual media filter 121

bey note that most of the gray water treatment systems stuiied failed to

perfom their functions successfully anistate the followinr regardirq the

gray water anisystems 121

Analytical WtJrk perfonned durin this investigation demonstrated that

irxiividual households prcduced highly variable qrey water of a quality
similar to raw dcmestic sewage Merely separatin toilet wastes fran the

remainier ofhOJSehold waste stream dces not irsure personal or public
safety Eoth clothes washin anibathing activities producErl a wide

range of iniicator organisms he major prtion of coliforms detectel
tJere of fecal origin None of the treatment anVor S4yl tion Schemes
resulted in a reduction of mictObiolo ical hazards or a discemible
1IaStewater treatment Only one treatment scheme involving a series of
settling tanks resulted in consistent renxJVal of particular matter

Nearly all reuse schemes involved seasonal irrigation of laIrlscape
arxior fooicrops but 1IClSt were used yeartoJIXi anlhad 00 provisions
for ultimate dispsal of porquality qrey water anlsurge loads or for

storage When use was contrairxticated by wet weather Haneowners did not

establish a rcutine program for operating ani maintainirq their systems
hey were generally aware of them only When malfunctions or problems
occurred ani even then they did not place a high priority on resolving
the matter

At sites of grey water systems investigators TNere to examine the

illrnlllrliate area for signs of leakage arxi overflcrw resultin fran surge
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loadin of the treatment unit Il1e preserxe arxi absence of oiors ani
insects especially lIOSqUitoes noted

1 16 3 EstimateiIncidence of Enteric viruses Based on JRS Data

Data obtained in thealovecited stu1y of gray wter systems by the
rss in 197980 121 irxiicate that average bacteria cx u euUCitions in
untreateigray wter were rcuhly 8 000 000 mst prcbable tIJImher MRi total

coliforms 100 milliliters ml ard 400 000 MEN fecal coliform lOa ml in wter

trcm bathtub or shower ard 3 000 to 50 000 000 MlN total coliforms 100 ml ard

2 000 to 10 000 000 MlN fecal coliforms 100 ml in IoJater frau washin machines
bus these types of graYJater have SJ1lstantial concentrations of excreta

Anun1erestimate of the number of enteric viruses that COlld aocrrpany fecal
colifonn bacteria shed into graYJater can be Irade by basin calulations on a

camPmitywide average irxidence of infection wherein three percent of the

pcpllation is presumed infectelard sheddirq virus in fecss after the

calculations of Clarke et al 155 njllssed in subiivision 19 2 of this
c1oonnent In a household of four where one is infected ani shEdiin the

incidence of infectelpersons would be 25 percent not three percent he
prem1ption of a three percent inidence iniicates that there are roughly
60 virus units per million fecal colifocn bacteria

It follOtotS fran the alxwe iSlS that there oWd be roughly 200 enteric
viruses per liter of undisinfected graywater fran a bathtub or shower ard

roughly 0 1 to 6000 per liter of graYJater fran a washin machine he
cxnentration 200 per liter is alxutfour percent of thecorrentration in raw

sewage eight percent of the concentration in undisinfected effluent of a

tricklirq filter treatirq sewage ani 40 percent of the ccncentration in
undisinfected effluent of seon3aIy treatment of sewage by the activatei

sluie process

1 16 4 Rcutes of ExIxs1re

A finger or hanlmay be contaminated by contact with graYJater surface
irrigatei with graywater or other surface haJtxlrirq constituents of

graywater Inestion of constituents of graYJater can oour When a

contaminateifiner or hanienters the or tcuches a cigarette food or

other article that enters the muth

Food creps can be contaminated with constituents of uniisinfected or partially
disinfected wastewater by 1 spray irrigation of an area with food crops
2r surface irrigation of an area with low grcwin food creps or root crops

anl3 subsurface irrigation of an area with root creps ccntaminated food

crops harvested fran such an area can contaminate kitchenccD1ter surfaces ani

utensils with subsequent contamination of foed fran other sarrces
CCnstituents of untisinfected or partially disinfected wastewater wa1ld be

inested

1 16 5 Probability of Infection fran virus franIard SUrface
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U the alxlve citei gray water fran bathtub or shower were uselfoabovegrcuniirrigation at atPlication rates rcpriate for July in tlenortlcoast coastal valleys and plains the unlerestimated see subtivision 1 15 2Ion term average numler of viable enteric viruses iolCUld be the follcrinJ
cxn1Side rin the expected rate of vUus survival beeween applications

a two per square inch of irrigated surface in a garden with plantswith a three foot rort zone and

b one per square inch on a lawn

It is assumed that the greater rates of application required for mre aridareas are ed by rates of vUus survival directly Prcportional tohumidity such that the ablvel1lmlers iolCUld apply generally throughout theS2te

IES assumes that the average infectivity of viruses present is the average ofinfectivities of echovinIs U and poliovUus 1 Ihus the percent Probabilityof infection is ninetenths of the number of viruses ingested The factor0 9 is the average of 1 7 for echo 12 and 0 06 for polio 1
A fifty percent Prcbability of infection d cbtain fran ingestion of allvirus adherin to a 30 square inch irrigated surface in a garden e g an
area of soil or of a fcxd crop spray irrigated or fallen on the irrigatedarea bat is the area of a square rcuhly six inches per side or acircleofdiameter rcuhly sixinches

For tre case wherein the palm of the haniof a small adult surface area 25square inches is Pressed onto irrigated turf at one location and all virusesadhere to the palm the palm d hold rcuhly the number of virusesseociated with a 30 percent prcbability of infection The palm is capable ofretainin even more solids than that on 25 square inches of turf experimentshave sham that rouhly 80 milligrams of solids can be retained on the palmA threeinch diameter ball rolled 60 feet on turf or a 1 6 inchdiameter golf
ball rolled UO feet WQ1ld contact an area containin1 the abwecited 80
lIrl jgrams of solids that preSJTlnafiy cculd be retained on the palm hatallrQrt of solids WQJld contain rcuhly 1000 viruses Which is about 10 times
the dosage that WOUld pse a 100 Probability of infection
1 16 7 COnclusiolJ

Poor maintenance of gray water systems by the general public has beened HoJsehold use of gray water appears to be a low volume high riskuse

he aDDJntof water conserved by SUCh use is insignificant xIlpared to theamcunt
conservationorient ed canmunities can reclaim fran municipalwastewater The risk to public health ard the repute of water reclamation

t iated with use of gray water at ha1seholds carpels the conclusion that
the general public shcWd not hanlle or use gray water
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RESOLUTION NO QO 037

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
PURPOSES 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 IDrought Emergency Condition due to lack of rainfall causing a 5
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 droughtcondition 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 droughtcondition

WHEREAS Health and Safety Code Section 17958 7 provides forlocal amendment of the State adopted Uniform Plumbing Code when
necessary due to unique climatic geographic or geologicconditions

WHEREAS Uniform Plumbing Code Section 201 provides forconsideration of alternate disposal systems when approved by c aadministrative 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 othe J se be
damaged during the drought

NOW THEREFORE BE T RESOLVED that the Council of the Cityof Santa Barbara hereby supports and acknowledges the authoricyof the Chief of Building and Zoning to review consider and
approve greywater systems in accordance with State adoptedUniform Plumbing Code Sections 201 f and k and Uniform
Administrative Code Section 107 as adopted and amended byMuniCipal Code Section 22 04 010 Accordingly the Chief of
Building and Zoning may permit the use of greywater by City watec
customers during the Stage I Drought Condition as outlined in

Paqe 1 of 2



the Guidelines to the Approved Ose of Greyvater in the City of
Santa Barbara brochure Any additional uses of qreyvater not
included in the above mentioned brochure must be specificallyapproved by the Chief of Buildinq and Zoninq

Adopeed April 3 1990

KO ResJ 1Z

paqe 2 of 2





ORDINANCE NO 55

ORDINANCE OF THE BOARD OF DIRECTORS
OF THE HI DESERT WATER DISTRICT SAN
BERNARDINO COONTY CALIFORNIA AMEND
ING ORDINANCE NO 51 AND ESTABLISHING

RATES FOR WATER SERVICE

BE IT ORDAINED by the Boaed of Diiectoes of the Hi Deseet Wate

District as follows

Section 1 Amendment That section 270 of Article 18 of

Oedinance No 6 as amended by Ordinance No 35 No 37 No 40

No 44 No 47 No 49 and No 51 is hereby amended to read

270 Rate Schedule Rates for water service are hereby

established as f0 11 ows

Residential and Commercial Meters

1
Property Service Basic eee 10 22 each two months

Quantity Rate

From To

0 3 000 S 0 65 100 cu E t

3 100 4 000 S 1 75 100 cu ft

4 100 5 000 S 1 80 100 cu Et

5 100 6 000 1 8S l00 cu ft

6 100 7 000 S 1 90 100 cu ft

7 100 8 000 S 1 95 100 cu ft

8 100 9 000 S 2 00 100 cu Et

9 100 10 000 S 2 0S 100 cu ft

10 100 11 000 S 2 tO lOO cu ft

11 100 12 000 S 2 15 100 Cll ft



Quantit Rat

From To

12 100 13 000 2 20 100 cu ft

13 100 14 000 2 25 100 cu ft

2 30 100 cu ft

2 40 100 cu ft

2 50 100 cu ft

2 60 100 cu ft

2 70 100 cu ft

2 80 100 cu ft

2 90 100 cu ft

3 00 100 cu ft

3 10 100 cu ft

3 20 100 cu ft

3 30 100 cu ft

3 40 100 cu ft

3 50 100 cu ft

3 60 100 cu ft

3 70 100 cu ft

3 80 100 cu ft

3 90 100 cu ft

14 100 15 000

15 100 1 000

16 100 17 000

17 10018 000

18 100 19 000

19 100 20 000

20 100 21 000

21 100 22 000

1

22 100 23 000

23 100 24 000

24 100 25 000

25 100 26 000

26 100 27 000

27 100 28 000

28 100 29 000

29 100 30 000

Ovr 30 000

Multi Family units each unit will be considered as one halE

residence

delinqu nt reconn ct fee of 20 00 will be chargd

Constructi on ater and Sulk tiater

Meter O posit 500 00

Water Usage Rate 1 95 per 100 cubic feet

2



Statements are rendered bi monthly Whenev r statements ar

render d monthly the fe s will be pror ted

Section 2 Effectiv Date This Ordinance shall be effective
immedi tely upon its adoption

S ction 3 Publication That the Secretary shall publish thi

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

ADOPTED this 1st day of Jun 1988

Water
Board of

ATTEST

I
p

Se etary of t e Hi Desert Water
District and of the Board of
Directors thereof

S EAL

J



RESOLUTION NO 83 21

RESOLUTION OF THE BOARD OF DIRECTORS OF THE

HI DESERT WATER DISTRICT SAN BERNARDINO
OUNTY CALIFORNIA AMENDING SECTION 7

UNITS OF SERVICE OF RESOLUTION NO 508

WHEREAS Resolution No 508 establishes an Acquisition of

iater 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

W EREAS Review of the listed classifications and 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

i
NOW THEREFORE BE IT RESOLVED that Section 7 Units of Service

Ai

of Resolution No 508 is hereby amended to read as follows

Section 7 Onits of Service In order to compute applicabl

acquisition of water service charges units of service are hereby

fixed and established for the following classifications of types

of property and use

Type of Connection

1 Residential

Single family Dwellings
Apartment houses a

Courts a

Duplexes
Triplex
Quadplex
Hotels b
Mobile Home or Recrea

tional Vehicle Parks c

Rooming Houses n

Onits of Service

1 0
2 0
2 0

2 0
3 0
4 0
1 0

3 0

1 0



Tvee of 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 0

Food Market g
Laundries and Laundromats f
Libraries
Meak Packing i

Meeting Halls
with kitchens
with kitchens and bar
without kitchens

Pet Shops
Poultry Processipg j
Professional Buildings p
Public Buildings g
Restaurants d

with bar
without bar

Schools
Elementary nd Nursery
High and Junior High

Service Stations
Swimming Schools m

Taverns d

3 0

2 0
3 0

3 0
4 0

2 0
1 0
1 0
3 0
2 0

1 5
2 0

5 0
1 0
4 0

2 0
4 0

1 0

2 0
8 0

2 0

1 0

5 0

3 0

10 0

17 0

2 0
1 0
3 0

3 General Commercial 1 5

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

Included in the above classification but not
limited to the following are

Appliance Stores
Automobile Repair Shops

and Garages
Bakeries
Brickyards

Furniture Stores
Hardware Stores
Insurance Offices
Light Manufacturing Investi

gate Employee Level

2



Cabinet Shops
Candy Stores
Cleaning Establishments

Clothing Stores

Food Lockers
Nurseries Horticultural

Type
Plumbing Shops
Radio StatiOns Trans

mi tter

Radio and TV Sales
Service

Real Estate Offices

Roofing Yards

4 Encompass Clause

Liquor Stores

Lumber Yards
Miscellaneous Repair Shops
Moving and Storage
New and Used Car Dealers
Sign Painting
Tire Sales and Repair
Mobile Home or Recreational

Vehicle Sales and Service
Warehouses

Nelding Shops

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

1 2 5
1 1 2 5 0
2 6 15

5 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 I additional service unit for up to each
3 motel units after first 3

Cc Mobile Home or Recreational Vehicle Parks
3 additional service units for up to each
4 stalls after first 4

Cd 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 additional service unit for up to each
400 pounds per day of milk received after first
1 000 pounds per day

3



f Laundries and Laundromats 1 2 additional service
unit for eacn additional machine over 15

g Food Markets and Public Buildings additional
service unit for up to every 5 persons employed
after first s Eating facilities to be classified
separately as restaurants Add 5 units per month
for co ercial garbage grinder Employee working
24 hours per week or less are considered 1 2 person

h Soft Drink Bottling Norks 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 10

1 Not used

m Swimming School 1 additional unit for up to
each 3 toilets a d or showers fter 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 S Add 2 units fo
fountain

p Professional and Commercial Buildings 1 additional
un t per each 3 tenants or 2 000 square feet which
ever is greater

q 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

4



Effective Date

adoption hereof

This Resolution shall take effect upon

Separabilit If any section subsection sentence clausE

or phase of this Resolution is for any reason held to be unconstj

tional such decision shall not affect the validity of the remair

portions of this Resolution

ADOPTED this 21st day of September 1983

r
President of the Hi Desert Water
District and of the Board of
Directors thereof

ATTEST

t
I

1
2 J dJir JUl

Secretary of the Hi Desert ter

District and of the Board of
Directors thereof

1 i I
I

I

SEAL

t1f

5





RESOLUTION NO 90 3

A RESOLUrrON OP rHf HI DESeR1 WATER DISTRICT
eSTABLISHED AS AN EMeRGENCY AND DROUGHT MEASURE

THAT rs RESPONSIVE TO 01STRICT PRODUCTION CAPABILITIES
IN OROER TO MAINTAIN THE ABILITY TO PROVIDE FOR BASIC

OOMESTIC HEALTH AND P tRE PROTCIION NEEDS

WHEREAS th Hi Desert Water Di5U1ct de 2ibes a it priority of ervice to provide for
the ba ic domesne health and tire protection needs ot the peoJlle within its service area

WHEREAS there 4rt arne when production system capabillttes are Inadequate to proVlde
tor thes needs due to the incre45ed demands placed upon the ynem by UMecerY usuof
Witer

WHEREAS the de lcittons ot what is considered to be unnecessary are ornamental and
recreatlonalland eape carwuhing tillinl ot 5wimmin pools and fountains construction u es as
l1ettned below waste1ul practtce as defined in Con ervatIon OrdirJance No 61 and any other USe

ot water that may be liberally construed to be wasteful

THE BOARD or OrRECTORS hereby e5tab1i5h th1s resolution to in e that the District
can cont1nu to supply the basic neeas of the commumty without threat to the product1on system
whiCh is nAct8a as follows

SECTION 1 Conditions ot response

A On i QaUy basis the Genera Mmqer hall recetve a report concernlna the supply
system capadty This repon is based upon total system proc1Uction capabilities in relation to the
actUAl runame of the sy tem

8 Stage 1 responses lJIl1 be placed in effect when the production capacity is at SO percent
or three 3 concutive days only One otwhich WIll include a weekend day Staae 1 is then in

eUect for 1S days ana is tnen ublect to Soard review to determine whether to remove or continue
or increase nnaiction

C Stqe 2 re ponse is lllt 1n place when the production capacity reaches 90 percent and 15
in place until aemanet is reduced to le55 than as percent anet the General Manq er determine that it
i prudent to reetue resaiction

D Stale J automatically aOe into effect in the event that anyportion of the prodUction and
b005ter sYtem fails fnultinC in a 10 5 or reduction ot 5eMct Stale 3 also Will be pllt in place in the
event that all etfons to prevent the prodUctton capacity from reachina 100 perOnt fails Staat 31s
recluced when h111 ervice is restOred met production Capadt Y is reduced to sate levels a5

determined by the Oeneral Manqtr

1



SCTION 2 R tnct1on recardtng Stage Response

A Stale 1 r trictto
1 rr14tion limIted to one 1 day per week lcalrd1ni to the odd or erven

de3inaaon o the last number ot the street address
a Odd numbered addre wauid be allowed to water once a week on

1uesciay tol1owtn the same hour desilnallOns as allowed in Ordinance
No 6L

b Even numbered addre ses would be allowed to water once a week an

ThursdaY tonoJJini the same hour de ipations as aJ10weclfn
OrdinanCe No 61

lNo washin ot priVately owned vemae trailers motorbomes bussa or boats
from a pliwte fac1lity Ih15 doe not effect commercial carwasbin but it is

disCOUlaged
1 No tWine of pools or other unnecessary waste at water inaccordance with

OrdinanCe No 61
4 No water used rOt colUlNct1on indu but not limited to

debrushq of vacant 1IDd compaction 01 fiDs and pads trendt backtDI ane
other uses unle s water is broUlht in from owtde ot the Warren VaBey eam

8 Stace 2 re trictiolU
L No irrigation
2 No calWashinC except approved comtnerdal
3 No consttUcUon WIter in accordance to part A4 above
4 Reque5te1 voluntary reductton in bome water use

0 Stale 3 restriction
1 AD Stili 2 responses in ffect
2 Request commW11ty to raduca u qeby 50 perCftt

SECTION 3 Enforcement
A Enforcement Will be the same a5 in Ordinance No 6 L All previous notUications of

lJ1oaCion ot No 61

SECTION 4 Allowances at VaIiatlces
A Allowance ot I1InIJ1ces wtllbe determined by thl General Manaa rand be set within

a spedt1c time frame Variances hould be contined 0 requuts cancelDini undUe hard5htpS or

economic loss

B Nunm are not eovellc1l3y this resolution utare requested to wlter only IS

absolutely needed

2
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Er Or2Jlge Co unW2rer Distnct fisal 1988 was year of both chao e aod renewal The Dis
trict s position of leadership in the water supply industry based on itS successful management of
the Orange County groundwater basin was not only maintained but enhanced Innovative manage
rial and treatment techniques now support groundwater service to nearly two million PeQple

During the past haifentury Orange County Water District has responded decisively to change
and to rapid growth in water consumption OCWD has balanced creativity with economy in manag
ing the lower Santa Ana River groundwater basin The challenge of the future will be to continue
this tradition wl1i1e addressing water quality and other environmental issues A key concern will
be the ability to meet burgeQning demands at a time when imported water supplies will be dmti
cally curtailed

For much of itS history the District s practice ofconjunctive use of imported supplies and ground
water has provided a readv dependable supply for itS customers Our unique management philoso
phy is possible because pumping rights in the Orange County groundwater basin have not been adjud
iC2ted regulated bv the courts and because of the cooperation of agendes and individuals who
pump water from the basin

OCWD will continue its current conJunctive use program and will implement new water manage
ment strategies to decrease Orange County s reliance on imported supplies Additional costeffective
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 to conserve storm
flows but a 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 years have seen a gradual decline
in the quality of Santa Ana River water Upstream urbanization high salinity in histone supplemen
tal sources and the potential for toxies and other contaminantS pose a constant threat to the integrity of this water source

In 1988 the District embarked on a multi phase program to develop a number of projects for
which the specific objectives are

Improve the quality of water served
Minmlize 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

td J
William R tills Jr
General Manager
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anager of the Disuict on September l
1987 after ick Richardson had served

capablY for ten months as actIng manager
tills inhented a standard of excellence from
fonner managers Neil Cline Langdon W
Owen and Howard Crooke who pioneered
conjunctive use of surface and groundwa
ter purchase of imported Water for ground
water replenishment reclamation of waste

water and deveiopment of hvdraulic bar
riers to prevent seawater instrusion any
ofthese programs have been recognized and
adopted by other water agencies across the

country

Badgrond

Ie O ge County Warer District man

ages its groundwater basin to accompiish
cwo objectives 1 to distribute high quality
water to pumpers throughOut the basin and
2 to store water during periods of surplus
availability for later use during times of
above nonnai demand droughts and emer

gencies

Since the District s fonnation in 1933 it
has captured Santa Ana River base and storm
flows for percolation into the underground
basin The goai is to replace supplies with
dlllWn for domestic industriai and agncul
tul2J use Through the years the District

has devised efficient innovative methods

IIlar FrIt1tw1 1 jor
tItJIintt

IPIIIR JHJJs J

for groundwater recharge a pioneering
effort that continues to this day through on

going research programs
Within a year after OCWD s formation In

1933 the Board of Directors went on record
in favor of sewerage redamauon That

far sigtued decision established a tradition
of innovation that led in the early 1960 s
to the deveiopment of Water Factorv 21 an

advanced wastewater treatment facHitv
which has become an inremationalshow
place for water reuse The plam provides
a source for seawater intrusion comrol in
the Taibert Gap area where recrcJed waste

water is in ected into the groundwater res

ervoir

piMN ot IIIIIin
sappIin



A Time of
A tenellal te D tr conunues 10 nee he

mnd the old fronH rs s CJJiformans fate
the second onsewuve statewIde cnucal drv

year we ue remInded ot the prattlt al SIde
of CleltIve prolet ts suth JS Vater Factorv
1 This demmeraJiz ltIon prolect provIdes

a dependable seawater barner dunng vears

ot lowered groundwater levels when pro
tection IS most cmical

i ftffW m SlS prnsUfP I S

s fiscal 1988 drew to a dose he Dis
trict was Jlreadv involved in its l uest

innovation a wellhead Water treatment

projecr reverse osmosIs una and an ion

exchange UOIt are being Installed at a pair
ot wells taken out of service severaf ears

19O to reclaim water that has been con

taminated with high levels of nitrates This

project wlil supplv 3 000 lcre feet of pora
ble water per year to the Cltv of Tustin lnd
wiU reduce the demand on imported water

by 3 000 lcre feet per year
The restoration of useful reservoIr CJpac

ity for conservJ tion is of malor importance
to Southern CalifornIa The wellhead deni
tnficuion pro eet like Oher teehnologlcti
Jdvances made by the District in earlier
years immediatelY attracted the lttenuon
otwater suppliers in the lre1and through
OUt the Cnned States
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When iiunue J he DistrIct u t red
150 000lL e nc elsed thru n In

neXJtlOns d 1 1 leres 5tu quare
mIles5 i oUnlJJfleS rougnlv colnwie WIth

the geolo mlts ii the iantJ na River

groundwater J ln thl undertie the north

ern haif o the i ount pproxImate v 10
operauonal ells WithIn the oJSll1 Uppl
between 1 1 mo percent ilt the Water

used bv memhers it the Distrtct in lddi
tion to locai runolf lno iamJ A na Ri er

flows he Distrlc JU S water from rhe et

ropolitan Water Dlstrtct ot Southern CJJifor
nm when surp u wa er S Jvatlable tor use

in he Distrlct j roundwater rechJ e

program

11fC1WISfigrrwnuu uwr jutUlIl ml nlllJn

Throughout ifS hlstorv OCWD hls en

ergeticallv pursued methods for extending
locti water supplies In recent re m con

cern for Water qualit hJS become JS ur

gent IS that tor quantav lnd the DistrKt
has initiated stJte or the lrt programs Il1

water qualitv LOntrol lnd enhancement in
1988 OCWD renewed Its hI tonc dedicJuon

to the goal ot proViding an ldequate sup
ply of dean water tor the CItIZens ill OrlOge
Coumv
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Programs
in Progress

GJ

Jlazimizing Repienisbmenl

Erchasing land Iherebv Increasing Ihe
capaorv to capture natural Santa 1na River
flows IS less cosdv than purchasmg addi
tional imported supplies For this reason

the Distnct recent v acquired 20 acres of
former sand and gravel pits along SantIago
Creek for use in its expanding roundwa
ter replenishmem program This wiH add
an esnmated 20 000 to 30 000 acre feet per
vear to OCWD s present recharge capacitv

To take full advantage of this additional
acre2ge the Distnct has initiated the San
tiago Creek Replenishmem Project This is
the second largest cpital improvement proj
ect in its historY Water Factorv 11 was the
largest In this major undertaking OCWD
wrlJ wgmenr Santiago Creek runoffby build
ing a pump stauon at Bums Pit and a four
and one half mIle pipeline to trutsfer San
ta Ana River Water to the Sanuago Basin for
storage md percolation The S 20 million
project now under construction will be
completed in 1989

Recem improvements at Kraemer Basin
provide increased tlexibilitv to transfer water

from Anaheim Lake and SVstem modifica
tions now in progress will further maximlze
basin recharge capabiHtv

In fiscal 1988 the District also launched
a program aimed at enhancing recharge ef
ficiency A comprehensive study completed
in October provided a hlueprtnt both for
modificuions to the existing SVstem and for
methods to remove sIlt from the river Water

prior to its diversion to the spreu1ing basms
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Safeguarding Wllter Quaiity

Since 19 00 0 has conducted ex

tensive Water qualitv samplin llld testIn
Last year the District pro ided l structured
framework for these proruns adoptIn
a comprehensi e Groundwater Qualitv Pro
tection Polin which establishes specifit
guidelines for identifying md JSsessing

potemial problems and when necessary
providin funds for cte mup

In order 0 implement chi
District completed a labor1t

project last year The S9 H OO
the District in house capabtl
extremely senSitIve measuren
to identify hot Spots of
nants The monies spent for
should be recouped within J

via the labor1torv s increasl
represennn consider1ble sa

groundwater producers
Through another new pro r1m the Dis

trict will be conduCtin resexrch and de el
oping a color removal demOnstr1tfOn proJect
to determine an effective color removal pro
cess for use on existin and future wells
Although not a public health threat color
represents the most signficuu Water quality
problem in the basin in terms of the amOUnt
of groundwater affected an estimated 6 to
12 million acre feet Development of a safe
and effective color remo a process could
open up this enormous resource
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Removing Vi rates

In uldilon to road based ware goal
progruns he Distnct has miti lted resemh

and demonsrr mon prolet1S to solve spetJt1c

problems For example an inCrelSing con

centruion of nmues has led to the loss of
severa1 wells in the basm particularlv in
the TustIn and Garden Grove areas

In fiscaL 988 OCWD awarded a 5l26
million COntrut for installation of two

independend operated one half mgd svs

tems one using reverse osmosis and the
other ion exchange to remove nitrttes from
amillion gillons of well watereuhday This

project mentioned on page 3 wiU provide
approximately 3 000 acre feet per year to

the City of Tustin from formerly unusable

groundwater Trelted water from one well
wiU be blended with untrelted raw water

from an adjacent well

Specific project objectives are twofold to

restOre both wells and to compare the per
formance and economics of the two treat
ment systems The City of Tustin will oper
ate the units for a twOVeltperiod and then
after successful completion of the demon

struion phase will reimburse the District
for capital costs Total estimated unit cost
specified in the contractor s performance
guarantee bond is approXimately noo per
acrefoot as compared to 5230 per acre

foot for a firm supply of tteued imported
water

Thanks to a cooperative agreement with
the Department of Water Resources DWR
signed in the dosing weeks of 98i the Dis
trict was able to advance its schedule for
a companion projett in the Garden Grove
areLBecwse the state will ultimately 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 A fter testing and modifying the

equipment OCWD will use it to treat ni
trtte contammated groundwater in the Citv
of Garden Grove

1 JSl Ptnns UJiI ul 11 11 filetr 1 Ult
tJJsD btt USi lfI II mtldn fflllnUlrulf

Adtlandng Researcb

te Di5lr ct partidpating in a p h e

ly funded resemh pro etl to find prtcncal
cost ffett1ve solutions to hiologlCal foulin
of semipermeable re erse osmosIs mem

branes used in wastewater deminertJiz ltion

desalting processes This research heln
conducted at Water Factorv 21 has Ireadv
resulted in the development of pmmlStn
laboratory analyticaL techniques

In another important research pro ram

OCWD is investigatmg factors regulating the
breakdown of gasoline hYdrocarbons In he
environment The goal is co develop a hio

logicai method to alleviate groundwater con

tamination caused bv gasoline and other
hydrocarbons similar project is under way

for biologicll removal of nitrates one of the
District s greltest groundwater qualitv con

cerns

I
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Highlights
of Fiscal
ear 1988

Participated in Stale r Resources Con
crol Boanfs BavfOejta heanngs to Lab
fish pnontles for Ionhern California
water flowmg through Sacramento San

oaqwn Delta

Reannexed City of Iewport 8euh

Adopted Groundwater Quality ProleCtlon

Policy including establishment of 1 Sot
million toxic cleanup reserve fund

Funded study bv U S Army Corps of En

gineers to detennine feasibility of con

serving Water behind Prado Dam for
groundwater harge in Ormge County
Replaced membranes and pressure ves

sels in Water FactOry 21 reverse osmosis
pl2nt
Constnlcted new field he2dqumers build
ing and additional office space above
warehouse

Expanded main laboratorY building and
added equIpment to detect organic con

taminants

Initiated 513 million Tustin nItrate re

moval proJect

Obtained reverse osmosis and ion ex

change equipment from DWR to treat high
nitrue groundwater in Garden Grove

Participated in statewide water awareness

campaign
Completed excavation of Kraemer Basin

Received bids for construction of pipe
line and pump station to trmsfer Water

from Santa Ana River to Santiago Basins
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Belween Julv I 986 nd June 30
1987 an lll ume record of 26 00 acre

feet of water was extruted from the Orange
County Water District groundwater basm
Of th2t amount 12 800 acre feet was used
for imgaaon md the remaining 2 3 600
lClefeet 95 for all other purposes

Ormge County s annual runf 1U was only
8 of nonnal totalling 6 inches at the

District s field heuiquarters in AnaheIm Lo
cat predpiWlon coupled With 41 000 acre

feet of Santa Ana River flow through Prado
Dam into Ormge County md Z9 000 acre

feet of imported Water purchased from two
for groundwater replenishment was nO

enough to keep the Water table from drop
ping as a result of the record extrlctions

Water levels dropped an average of 6
feet from the preceding year to Ll feet above
seJ leveThis drop represents a basin wide

decrease in storage of 85 00 acre feet

bringing the accumulated overdr1ft to

309 000 acre feet The basin was conSid
ered full foUowing the heavY rains of 969

To supplement the 26 00 acre feet of

groundwater Ormge Countv water users

purchased 181 800 acre feet of imported
Water for direct use Groundwater therefore
made up 60 of tAle tOw 4 8 200 acre feet

Water quality measured in tOw dissolved
soUds TDS improved slighdv over the pre
ceding year The mineral content of ail water

served during the past year was 60 mglL
TDS and for groundwater 61 mglL a

decrease of 23 mglL md 14 mgJL respect
ively

Oewuered Groundwater Storage
n uire I

I

00
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Proposed
Programs

Erpanding Storage Capacity

Edo DamRiverside County buill bv
the l S rmv Corps of EngIneers and com

pleted In 191 harnesses stonn flows in the
Santa Ana River It is capable of impound
ing bout 19 000 acre feet of water

Although he dam originally was intended
prtmanlv for flood proteCtion recent broad

ening of he Corps authontv could pennit
greater use of he reservoir for water con

servation PreHnunarv analyses indicate an

additional 20 000 acre feet could be sal
vaged in wet vears

OCWD funded a S620 ooo study by the

Corps to detennme the feasibility of seasonal
water conservation at Prado Dam The
studv scheduled for completion in April
1988 will identify potential effectS of

impoundment for conservation and propose
mitigauon measures which maY cost OCWD
millions of dollars in the future

14ING AM Ril l t 11 Padn BaSin

Reducing Underflow Losses

Anmher wav 0 mend local supplies
is to reduce hlstonc groundwater under
flow to other basins These losses occur

because Orm e COUntv s basin is main
tained at huher levels than the Central and
West BaSinS across the Los AnReles Orange
County line The Distnct is studvinR the idea
of a West Ormge Countv well field Under
this prolect OC VD would instail a series
of wells paced along the western COUnty
line 0 Intercept suhsurface outflow ddi
tional pumping wells mav also be needed
in the SeJJ Belch C press and Seamon areas

Increasing Wastewater ReciatrUUion

OCWO s currenl reci1mlllon efforts will
be expanded bv constructIon of the Green
cres Project Scheduled to begIn in fiscal
89 this project wd provide tertIarv treat

ed wastewater for irrigation of parks golf
courses and greenbelts near the Distnct s

Fountain Vallev plant Although Green Acres
has been on the drawmg board for several
years significant progress has been made
in 1987 toward making it a reality key
factor was the signing of required agree
ments between OCWD and the other agen
des involved including The Metropolitan
Water District of Southern CJlifornia Iu
niepal Water District of Orange COUnty
Coastal Municipal Water DisCricr 1esa Con
solidated Water District and he Cities of
Santa Ana and Founwn Valley

The S22 million Green Acres Project in
its first phase will provide 000 acre feet
annually to users Within a five mile radius
of the plant Ultimate capacity is 1 000
acrefeet per year IWD has included Green
Acres in its Local Projects ProRram and will
reimburse OCWD at least S per acre foot
for waterdelivered because the project wlll
reduce the need for Water impOrtatlOn

A forebav reclamation plant is also be
ing considered This proJect currentl in
the planning stage would involve design
and construction of a reclamatIon plant in
Anaheim to provide 23000 acre feet for
beneficial reuse at an estimated cost of S60
million

itnru111 I d 11ll1Hfti Iral jot gol
m tIIlti fJulits



Pinancial

Highlights t finance the DiSlnCls bidous ba
sin management objective of protecting
Water quality md maxImIzIng lOCal ground
water supplies at the lowest possible cost

fiscu activities have been subdivided into
four funds

The Genera Fund supportS the uiminis
truive oper1tions of the District

The Clpital Projects formerlv Water
Reserve Fund has been created to finance
major Clpital improvement proleas indud

ing design and major equipment purchases
The Replenishment Fund provides for the

purdlase of imported water to offset the
five yetr aver1ge annual overdraft and one

tenth of the accumulated overdraft
Effective management of the groundwater

basin is achieved through the Basin Equity
ssessmenc Fund which equalizes water

costs throughout the basin

Funding sources vary by specific fund
but generaly indude carry over balances
ad valorem tes intereston savings royal

Groundwater
Replenishment
Assessment
Doianl

10

o
60 0 0 80

WD Replenishment Rate
Doian

160

IlO

ties rents md mIscellaneous fees replenish
ment assessments on groundwater pumped
lOd basm equltv assessments on ground
water pumped in excess of a predetermmed
basm production percen e

The Replenishment ssessmem for the
periodJulv 1 1987 June 50 19XX was set
at S32 per acre foot for purposes other than
irrigation and Sl6 for Irrigation compar
ison of District replenishment rates with im
ported Water Costs smce 19 is shown Jt
left

To accomplish the extensive clpiral build
ing program anticipated dunng the next six
years bond finanCing IS being considered
For the first time in its year historv the
District is evaluating the felSibilirv of a debt
issuance of 1pproximatelv S 100 million In
fiscal 1989 90

The currem 198 88 hudget is dewled
on pages 10 and II for each of the four
specific funds summary of income Jnd
expenses for all funds is shown below

100
FISCAL 1981 88 BUDGET ALL FUNDS

March I 1987 February Z9 1988
110

Revenue
60

4 Valorem Taxes
S6 3M

0tber
SO

60 M 0 80 8

O

BEA Fund
SO 8M

Replemsbment
Fund

S8 5M

Tow 214 million

Expenses

BHA Fund
SO 8M

Jenerll

Fund
S9 3

Tow 19 2 million

G



GENERAL FUND

198 88 B DGET tarch 1 198 Februar 29 1988

FUNDS AVAILABLE

Funa Balance 1187
5 127 000Revenue

RYENUEnl

Ad Valorem Tax
56 203 000

1 JI1lI7 Interest
381 000

Rovaities RentS iscellaneous 694 000
Replemshment Assessment

for Operations 1 349 000vu
rue TOTAi REVENUE

8 627 000

Expenses TOTAL FUNDS AVAILABLE
512 000

EXPENDITURESUlW8ll Salanes
IImedu Salaries ana BenefitS S4 81O 0000lIlIr

Services ana Supplies 4 191000
OUter

338 000Semas
TOTAL EPENDITURES

S9339 000
SuIIfIlia

FUND BALANCE 2129 88
S 3 416 000

REPLENISHMENT FUNDS AVAILABLE

FUND Fund Balance 3 1 8
524 267 000

REVENUE
Revenue

Replenishment Assessment Collections 5 7 173 000In

Miscellaneous
000

e
S5esmem

Interest
979 000

I
TOTAL REVENUE

8 157 000

Fund lIaIuIat
TOTAL FUNDS AVAILABLE

S32 I24 000I j II

Expenses EXPENDITlJJlES
Water Purchases

S5 605 000
Miscellaneous Fees 10 000
TOTAL EXPENDITURES

5 615 000

FUND BAUNCE 22988
S26 808 000

B



EXPENDITURES
Expenses Basin Equity Assessmenr Paymenrs

iscellaneous Fees

TOTAL EXPENDlTI RES

FUND BAlANCE 2129 88

CAPITAL PROJECTS
WATER RESERVE

FUND

Revenue

4 llUllftK

Fund 8aluar
511 8i

Expenses
e

s

t
FUnd 8aluar

IJ 8lI

BASIN EQUITY
ASSESSMENT

FUND
Revenue

InlllftSl

Q FUnd

IlEA

ORANGE COUNTY WATER DISTRICT
FV DS WAIUBLE

Fund Balance 511S
S 5l 6 000

REVENUE

d Valorem Tax

lmeresr
S 91000

j 61 000
TOTAL REVE4UE

s 12 000

S 6 IQq ooo

TOTAL FUNDS VAIU8U

EXPDITURES

Srructures Improvemenrs
Design
Equipmem

iscellaneous Fees

TOTAL EPENDlTURES

S2 396 ooo

13l ooo

841000

58 000

S3 t01 OOO

FUND BAlANCE 2129 88
S3 OOl OOO

FUNDS AVAJU8LE

Fund Balance 511181

REVENUE

Basin Equirv ssessmenr Collections
fisceilaneous
Interesr

TOTAL REVENUE

51 00 000

S803 ooo

t ooo

9 000

90 I000
TOTAL FUNDS AVAlLAaU

SI 91ooo

S821 ooo

1 000

S8l8 ooo

S1123 ooo

riil



The followmgtlble summanzes actual revenue tom of the page emphasizes lficreaslng expen

and expenditures for fiscal years 198687 and ditures as a result of construcnon lCUVICV deal

1987 88 and proJectS budgetS for fiscal 198889 ing with basin management and water pro
198990 and 199091 The bar gr1ph at the bot duction and seawater bamer prognms

BUDGET SUMMARY ALL FUNDS
In Thousands of DoUars

Fiscal 1986 8i through 1990 91

198687 1981 88 198889 I98q qo I qqoqI

FUNDS AVAILABLE

Prior Yetr Carrvover S 6 228 S62 121 S6 3 9 5 62 5 I30 1 6

Bond Monev 0 0 0 liO OOO 0

Revenue

Ad Valorem Taxes 519 6 294 6 826 16i

Green cres 4 4 4 0 tOO

AssessmentS Replenishment
Basin Equity 9 19 932 112 1 5 68 20 0

Interest 5 15 09 272 2 81 10 0

ROYaities Rents Miscellaneous 1501 703 680 1 1

Tow Revenue 21 376 21417 24 0 2932 38

TOTAt FUNDS A vAIUBLE S77 604 S83 538 588 852 520U61 SI68 933

EXPENDITURES

GeneraFund S 8 311 9 339 513 26 Sli 9f1 52 0

ReplenIShment Fund i O 5 615 i 198 IlliO 12 581

CapiW Projects Fund 1 51t 3 i01 31661 3 ilH 30 86

Basm Equin Assessment Fund II53 828 800 840 882

Tow Expenditures 15 83 S19 189 5 3 223 S 105 569 6

Balance at Yetr End S62 121 S6349 S35 629 S130 1 6 5Cq I

ote Actual figures shown were obtained from Final Audit Report for 198687 md 1987 88 ProJected figures
for 198889 1989 90 and 199091 were estimated in the 1988 89 Budget Report

Tow Expenditures
Ill 01 00iIars1

80

4

iO

I
ill

10

1
1911687 I l878S I

lnIeaelI
I 1llO41
Inlectft IToIected
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1ES 7J ilAra 3AS r AG rr

7 iS AG is ancar9d i co as 0 f ha 0ell Cay of anua r 1991
by and ec een e i OesD r NAl DIsnzC a CounWacar 01sc ic

hereinafar SDWC and ehe 3IcaORN DesOr J WAl AG rcy a ubl c

agencherainaf er SOVWA

tC T S

A HOW is a CounWacer Disc c organ1 ed and operacq
pursuanc eo Secion 30000 ac seq of ehe California Wacer Code

a aoVWA is a public aqency formed oy an spCltcialac of the

leqisla e and operac q uncier he wacer Code Appendix Secion l12
1 et seq

C HOW has encered inco a conc ace for aCer co oe exe acead
t om a well locaced in Seceion 24 Township 2 Noreh aanqe 5 ease SEaM

San Beradi 1l0 Co un Califortia also referred eo as che
Ilinse eam Well and has adopcad an Envi onmencal mpace Repore En

for the consc uceion of facilicies co cake cer f om ehae well

O 30VWA has proeasead ehac En and filed suie in ehe Suerior
Coure of San Bernadino Couney Bichorn Mouncain Wacer cren r at 31
v Fi Oesar Wacer Oisc c Case No Bel SlS7

The pazeies desire co eneer ineo chis A for che
pUJose of secel q the lieigacion and providilq infornacion on and

d ealiq ich ehe environmencalimpaccs from wacer exe aceions from ehe
Ames Valley wacer Basin in San 3erardino COWley This A shall
never e eacad or ocherrise conseueias an admission of liaeiliey
and or inadequacy of the En oy either pucy for any purpose

CO N AN S

NOW 7 ORE in consideracion of cne preced1nq RECrrALS and ehe

mueual C VENANTS coneained herein ene pucies agree as follows

Seceion l 0 Sr JODGMENrAS AMENDMENT OF n he

pareias will encer ineo a Scipulacion for Jucimene emeociying he cerms
and condicions of chis A and sueseipulacad judgmenr shall
be ceemea co ce an amencmene of ene en



Sacon 2 0 A T rT ON J Sa OF i mWC aC99S ac
wacar umed from a Sec on 2 4 11 and any a onal oI lls 0NlleC

op racad or controlled y mWC oIttun t e mes Valley Nater Sasin oIill
be liti eed 0 eighe uncied aOO acre feec er year aneat e rater
deli Jered from oIe11s it u e mes r alley Wacer 3asin ill be used
otUy il ce mes Valley Nat er 3asihe amoune of rater umped
ic ce es Valley Wacer 3asin nay be increased ciepecdilg on e Wat er
neecis of roperlowners itti ene Ames Valley Wacer 3asin oy an amounc
equal eo one halacre feec er yeafor eaclnew resiciencial ater mecer

inseallae ion oy EDWC follOwing approval of eus by ene
pare ies re mes alley Naeer Sasin is icienei ieci for ce uroses

of chis A
l

in Exhibie I A which is aeeacled hereco and
o oraeed herein by reference

Seccion 2 l MOO 1c ON o nmriE HDWC agrees ae ies

expense eo place a sleeve or oeher de ce in ene Seceion 24 Well
eo seal the uper aquifar and eo prevene pumping of wae er from eac zone
The HDWC engineer in consuleac ion rict1e 30VWA engineer shall
evaluace racer qualil it1Ciiviciua lly in boeh ehe uper and lower aquifer
anci shall ease for ossible flow be1een ehe upper and lower acuifers
If chere is agreemene be1Neen enqueers chac a sleeve or oeher device

is noe requireci prior eo prociuc ion SOVWA agrees ehac he sleeve
or oeher device ill be insealleci ac a fueue dace i so required ae
chac cine

Secc on 3 0 MON1 OR rG CGrtAM he parc es hereco agree eo
es1ablish and inplemenc a groundwae er monieorilg rogram 0 tieigaee

any poeene alenviroamencal damage eo he hydologic resources of ha
Ames Valley Wacer 3asin caused by he Seccion 24 Well or from addi ional
prociucC ion ells Moni orinq of e wells icludeci i ce rocam as
liseeci in xhiQi S whi ch is accacheci hereco and incororaead herein

by referen e Nill commence ediacaly following execuc ion of ehis
Any new prociuc ion wells shall be added aucoMacically 0

ExhiJlie S for inclusion in e monicorug rogram and if rociuceion
shall be er1inaced as 0 any roduc ion 11 inclucied in Exhii S It

it shall be dropped f om be rogram

Seceion 3 l MON1 ORnTG The recordinq of well daca

samplig and e cakii1g of well measuremencs shall oe acc omplisl1ed by
at team cocsisc 1nq of one re9resencac ive ea c f om HDWO and SOVWA

Workinq ocaeher one eam memiler shall sample soundacdtake readings
anct recorccham on a form approved oy boch parcies he oeher eaam memOer
shall confi m all ecor ed da a and 00 ceam members shall ia1 and
dace e orm and disc riuee copies co coe reS9ec eive aries taam

Memeers shall be isc ruc acii cor ec daca collecc ion sampl g and
sounciiC ec s

2



Sac on 3 2 7 O S l el s a q
s l 8 i en y S aca ll er hera Qssibla ll el s

s lave ac esigoacad reference loUC cop of casiq or neasu iq cte

ace arci cbe elevac ion of cbe rafe enc9 pOic of selec ed ells sha
b deceJUed by a su reyor prior co produccion aclell c o be
tDClnico ed or procue ion shall be equilPed ica c oCali ilq lowmecer
readiqigallons perniuee for pumpiq race and il gallons per niu a

or ic eec eor ocal quanciey pumped

I I

Seceion 3 3 WE rr NO S TG ll ell soundiq
measu emenes shall be caken wi a soundiq device approved by boc
paJeies he sOlJ ndnq device shall be c alibraceiae che seae of he
p osam and rec alibraeed ae lease every six 5 months ehereafcer E ac

p ociue eion ell shallae oft if lossible ae lease c o 2 hours 9rior
eo soundinq for a seaeie level The recovery eime should be consiseane
to all readinqs calcen ae a given IIell Well measu emenes shall be ealcen
on the same cime of ene day and dace of che mench insofar as possible
AJJy deviacion from Che requlamonicorinq schedule shall be so nocac
on che reco cii q fo m Wacar qualicy samples shall be caken from
p odue ion wells and elle meehod of sampliq shall be consis ene for all
wells sampled III laboraeory eseig shall be accomplished by che same
f if possible Samples shall be ceseed accordilq co che laces
requiemencs of iele 22 of che california Domeseic Waeer Quali ey and

Monieoriq Re9Ulaeions and other applicable egulaeions The f equenCjof monicorinq shall ae acco ciance wicExhibic e hieb is ac aebei
h reco and incorporaeed he ei by reference HDWO and 30VWA shall
provide 0 eacb paz j c opies of all available niseorical well daea
inc ludilq stacic and 9umpiq ace levels pumpilq cuanci cies and aeer
cualiry repores and eacpay shall maincain iceneical daca bases i
a muetally agreed ornacI

I
Seceion 3 DATA nuOArON EDWO and 30VWA shall be

responsible or tte submission to and evaluaeion of monicoriq daea
by ttei respec ive consulanes W1tia chirey 30 days eollowig be

of aacb s 5 mon period eacrespeceive consulcan e sha
evaluace che c olleced daea and make a wri cen eporon be 9roqess

ot che monicoriq program ine ldiaq recommendacions i any Copies
of Chese and ocber applicaile reporcs shall be dise ibuead co che oeer

PUies 0 chis AG

3
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S c Qn 4 0 C L ON C ar a r c

shall iiiace immediaca envi onmencalraview are id enciied i i
C Nhicis ac aced hereco andico ora ad herau oy raference Any

waeer level or acer qualit y decline exceeding e c i eria shall e
cause for a N1i en requese or a reduc eion or cessacion of ce pumpigof ce Secion 24 Nell Such requesc shall oe delivered co the aDWC
office and shall oe do mlenced wich supporei ng daca

Secion 5 0 COR ON HOWO shall reduce pumpingi1
the Seccion 24 Well co an amcunc noe co exceed one 1 ac e fooe pEU

ewenty fou 24 howperiod i1tin orcy eighc 48 hours of receiving
a wriccen requese from BOVWA HDWO shall maintain che reduced Pumpiglevel uneil the general manaqers of ROWO and BDVWA and tllei designaced
ccmsul tanes have reviewed c olleceed data mee in coaterence eo make

recommendations and have reached agraemene reqading che fucw e
operaeions of che well If HDWO and BOVWA are unal21e to agree on a couse
of accion withinthircy 30 days from the dace of ehe original requese
reduceci produccion in pumping shall concinue and the maccar shall oe

suCmicead for ar ie aeion by an independent consuleane as provided in
Seceion 5 3 here

Seccion 5 1 ROOU ON R y BOVWA shall if so requesced
in wri c g oy HDWD replace waeer produccion lose from the Seccion 24
Well dwing ehe period of reduced pumping noe eo exceed six 5 monchs
at a price per ac e fooe c ompaable 0 thae currencly paid by ROWD for

e lose produccion

Seceion 5 2 DESIGNAT ON OF CONSULTANTS Each pay hereto
shall designace che consultane 0 oe recained co evaluaca ehe daca from
elle lnonieori g proqram Such consuleanc shall re che prixarrconsuleane ot che pacey dwing he term ot ehis aqteemene unless
noeificaeion ot a chacqe is provided ic wriiinq

4



Se n 5 J UU3 CN 0 1V CNMEN tAL CCNS aes e re
co Sec 00 S 0 heJein roWO and 3CVWA consul ancs shall r eommend ar
indepencienc aric acoJ ho shall oe capaQle of nakiq iroper evaluaco

of ce ciaea and he shall iJ ovicie re ommendacons on cor e ve ac c on
i any he ia c es aqzee ac 1his ari acoJ ill oe reeained Co
eY mi e e cia ea repoJ cs of e co cancs make a btn q
c1ec eJmi1acion on che impaccs of he cia ca and impose he mosc effecire

careccive accion if any fhe respecc ive consultaccs of mwo anc
aDVWA ae le co aqzee on a desiqnaced a bitacor wi a forey
five 45 day period from cte dace of tbe oJ iqial requesc anar bitacor
shall be appoineed in accordance itb tbe California bic acionAc c
Seccion l2ao thJough l294 2 of the Code of Civil i rocedue At any eine
following implemeccac ioc of tbe ubie acor s decisioc eitbeJ paey may

equesc a confeecce as be1en eoe geneal maaaqes of HDWO and SOVWA
acd thei respecive designaeed consultanes eo reach aqeemene on a

p oposei modific aeion or el i i rla cion of tbe cOJ eceive acc ion imposed
by cte abic ac o f eoe general maaages and ehe designaced

consulcaccs ueunable co a ive ae a tnUeually ac ceptable solueion ehe
pacies sball again poceed in acc ordance riell chis Seceion 5 3

Seeon 6 0 RCGRAM COSTS ogam coses oCher han in house
manpower desiqnaCed consultaces and elle suppo e tbereof incured by
ehe paJcies relaeing co cte proqam survey sampling laboracory
abie acion eec sball be sbared equally by tbe pueies

Secion 7 0 ROGVM tOC he i roqam shall be ongoing and
may be expanded OJ caJnina eed by tbe tm l d mous consenc of all pac es

Secion 8 0 NDEMNI c TON ach PaJef aqees Co indemnify f
hold artless and assume c e defense of ne ocneJ puey f ics officers f
agenes employees and elec cve 3oards and pay all coure coses and

eascalajle aeeorneys fees relacing tbereeo in any aceion witb respecT
co a claim loss damage or injury assereed by a tlUd paref agaisc
ch PaJe1 encitled co icdemnificac ion hereuncier f and arisinq oue of a

negliqenc ace 9r or OJ omission or ilful misc onduce of an employee
or agene of ene PaJef whose ac eons uncieJ eMs AG1 c EMENT gave rise eo

such t i iparef c laim
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Sec on 9 0 S Any oe 9 cancer or deli7er 0 oe
given h erreunder by ei cer ar 0 e oeer shall be ef ac ed by
personal deli er rri inq or by eqseared or er iednail poseage
prepaid e11 eceie equeseed and shall be deemed COmmunlcaeed as
of mailin g orin ce case of ersonal deli er as of actaJ eceie
Mailed noe ces shall b acidessed as see oreoelow oue eacpaey
may change i s addess by wr e an noe ceilaccorance wieus Seeioa

10 HJ oesDr WA OIsnIC
5955 Old Woman Springs Road
Yucca Valley CA 92284

Aceencion General Manager

TO BIGHORN DESERT VIZW WAnR AGENCY
P o Box 3838

1720 NoreCherokee Trail
Landers CA 92285

Aceeneion Ganeral Manager

Sece on 10 0 ARB nA rON OF O SOES OCher hac chose dispuees
wi1ic shall oe arieaeaci uncier Seeion 5 3 any dispuee or cone oversy

arising oue of uneer or in connec ion wi or in relacion co he
and any amendmenes cereof or elle breach ehereof shall be

sulmtie ad eo ali acion in acordance wieh ehe following proc es
A paey desiring arie acion irse parCr shall qive wri en

noeice eo ehe ocher parey Second parC coneai n lq a general
desc ipeion of ce cone oversy eo be sulmi ad eo arbic ac on and
desiqna eing by name and address ehee oroCosed arie aeors acc9Cea ble
eo he i se Parey each of hom have agreed co ace as aric acor if
seleceed If he Second pary aqees uCon one of e ehee lr013osed
arbic aeors The Second Parey shall so advise che Firse Parey in wrieug

within can 10 ousiness days of SUch wrieeen noeice oy the Fise Parey
The aritaeor seleceed shall prompcly give wri e en noeice of ehe

arbie aeion nearing whieh shall cake place within sixCJ SO days of
he daee as is selecead Oy che arbie aeor he arit aeion nearinq shall
take place ae a locaeion muetally agreeallle eo ehe paeies bue oIithil
San BerIldilo CounCJ california

If ehe Second Parey fails eo agree eo ehe seleceion of one of he
1hee proposed arbie aeors wieun ehe een 10 business day period aa
abie aeor shall ile appoineaci in accordance wich rl1e caJifar Ua
AJbic aeion Ace Seceion 1280 ehouqh 1294 2 of the Code of Civil
PrQcedure

he cose of ce arcic aeion shalbe paid by elle pareies equally
excepe as ocherwise provided herein c e arie acion shall conduc ad
and e1toread in accordance ieh e prOViSions of ce Ca li ornia
Aci acion ce Saceion 1290 ehrouqh l294 2 of e Co e of Civil
Proceaura 5
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Sect ion ll 0 A R S S a dis1ute uises oIIhiC cazO I
be resolved by a cat ion regardi q oreacor enforcement of t E

provisions of is r e respocciilq and or defenciilq uey line
is deeeJmied tQ be he reva liq a 1 rl ereit shall Qe Et1u ieled t
recover all accoreys fees or OQer coscs ac Jally incu ed i
c cttnet on oIIitb resolvitq ece diSpUt e only if licigacon is filed aJC

jucicmene is recdere i In any ac eon Qrouqcc he eneclemene co recovez
acCoJ 118Ys fees and ccscs will be considered an elemenc of coses aad noc

ot damages

Sect on l2 0 1his is an encre ac
SUperced es all pr or aqreemencs oral or writeen QeCoIIeen ebe paees
an4 cheiagencs and cannoc Qe amended unless in wricing wieb ecfic
reterenc e hereco by che parcies auChori ed co Qe charged Failure byjeber paey co eUorce any provisions shall nec conscituce a waiver
of said parey IS righc co enforce subsequenc violacion of ebe same or
any ocher provisions

Seceion lJ 0 N01L 1his A shall Qe Qindi ng uponanci inure co rle Qenefic of ebe successors anciassigns of ebe pueies

Seceion l4 0 cAFrONS The captions of Sections and SUbsec1ion s
of this are for reference only anciue noc eo Qe conseruei
in any way as a parC 0f this AGREMENT

Seceion lS 0 iTALIDrr This A will Qe conscued
accordance wich che laws of ehe Scaee of Califortia

Seceion 16 0 S If any seceion clause or hrase ofthis A is for any reason held ro beuc conseitteional orrnlawful
suda decision shall noc effece rle validiey of ebe relltAirtttlq poreionsot this

I
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K edyJenbChiltan

Z4 Oc ober 1990

MEMORANDUM

To Mr Marsh Goldblat
Genera1 Manager

From lynnM Takaichi

Subject Technical and EconoMic Issues
Related to State Water Importation
KJ C 904616 00

In planning for the Morongo Basin Pipeline MBP as well as the local
facilities to utilize State water the Hi Desert Water District HOWD must
cansider the deSirability of several faCility related options Of immediate
cancern are the following issues outlined in our 19 October 1990 telephone
canversation

1 Operation and Maintenance OlM differences between the transmission
untreated or treated water

Z Location of the MBP booster pump station

3 Location of water treatment facilities

4 Groundwater recharge options

5 Concepts for local facilities to utilize State water

This memorandum summarizes our preliminary evaluation As requested we nave
evaluated the technical and economic considerations related to these issues

WATER TRAHSltlSSION

Generally State water nas good water quality for water transmission and any
differences in pipeline OlM costs due to physical wear and tear are expected
to be naainal Telephone conversations with State water cantrac tars which
maintain both untreated and treated water pipelines generally canfi this
UlJectation However a potential difference in aIM costs may occur froll
additional water treatment costs if treated water is used in the MaP There
are several areas of concern associated with the tranmission of treated
water The primary areas of concern aM bactertal reg oth in the pipelfne
and the formation of disinfection by products OBP such as trihalometbanes
1liM

If water treatment is provided near Hespert a and treated water f s conveyed in
the MBP disinfectant residuals may dissipate n this long pipeline Under
these conditions bacteria may grow on biofl1ms attached to the pipe wall and
contaainata the treated water To avoid this probles additional disinfection
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Page Z

facilities along the pipeline route or near the point of elivery may be
necessary This problem may become particularly difficult if EPA establishesDIP standards which r9quire disinfection by chloramination o if EPA
establishes disinfection standards which require post ozonation As requiredby the Safe Drinking Water Act Amendments of 1986 these standards are
currently being considere by EPA Both chloramines and assimilable organic
carbon which is formed by post ozonation can stimulate bacteria regrowth in
water pipelines Alternatively if untreated wate is conveyed in the MBP
water treatment can be provided nea the point of elivery and these potential
problems can be minimized

The second concern related to the conveyance of treated water is the potentialformation of DSPs particularly THMs The formation of THMs is a time
dependent reaction of chlorine and THM precursors in State water In a longpipeline THHs will continue ta form as long as a chlorine residual and THH
precursors are present in the treated water Using chloramines as a final
disinfectant reduces the magnitude of this problem but may encourage bacterial
regrowth Using chlorine as a final disinfectant the Metropolitan Water
District of Southern California MWO has experienced a THH increase of 31
ug l above the THH level at the water treatment plant in approximately 7 hoursof contact time Using chloramines as a final disinfectant MWO experienced aTHM increase of 6 ug l in the same system At 15 cfs the cantact time in theMBP will be over 35 hours Because the current THM standard of 100 mg l is
expected to be reduced to below 50 mg l potential water quality degradation
may be a significant prOblem if the MBP is used to convey treated water

LOCATION OF THE MBP BOOSTER PUMP STATtON

The proposed location of the booster pump station BPS is a site alongHighway 247 in Johnson Valley An alternative location suggested by others isat the Mojave Water Agency MWA turnout in Hesperia Functionally we
believe that the alternative locations are generally equivalent however
there may be significant differences in construction costs between the 2
alternative sites

Based on the Morongo Basin Pipeline Preliminary Engineering Report by Malcolm
P1rnie the primary construction cast difference would be the higher cast of
electrical service at the Johnson Valley site versus the higher cast of
pipeline due ta higher pressure rating By locating the BPS at the highestpossible elevation that daes not produce negative pipeline pressure ar does
not produce system pressures below the minimum design pressure on the suction
side of the BPS the pressure requirements of the pipeline can be minimized
Lower preSSUM requirements generany result in lower pipeline material costs
particularly for a long pipeline This criterion probably resulted in the
recommended BPS location in Johnson Valley However it should be noted that
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additional acvantage coulc have been achieved by locating the BPS slightlyeastward Unfortunately this site is remote fro potential sourees ofelectrical power Consequently S3 0 million plus 10 pereent contingency isbudgeted for electrical service The cost of the substation is quireQ atboth locations

The alternative BPS site near Hesperia is likely to have a lower cost forelectrical service but a higher cost for pipeline materials To optimize theBPS location a detailed cost analYSis of these factors should be conductedA key determinant of the optimum i e 7 lowest cost location will be the
nearest transmiss ion 1i ne from wh ich service can be de livered The resu 1 ts ofthis optimization analYSis will probably indicate that a BPS location between
Apple Valley and Lucerne Valley is optimum

Regardless of the selected BPS site the HOWD should require that the BPS be
capable of delivering water at an elevation that allows gravity delivery toHOWO s 3495 pressure zone after heacloss allowances for a water treatmentplant If this delivery capability cannot be provided7 an adcitional BPS willbe reqUired before or after a water treatment plant Generally two BPSs inseries provides significantly less reliability that a single BPS since afailure of either BPS would cause a failure to deliver water

LOCATION OF WATER TREATMENT FACILITIES

To utilize State water directly the water must be treated according toDepartment of Health Services reqUirements Water from the MBP can be treatedcentrally near Hesperia prior to being conveyed to Division Z or locally ateach point of delivery The advantages and disadvantages of each location aresummarized below

Centralized Water Treatment Plant

Aclvantages

1 Possible reduced capital and OlM costs due to economy of scale

2 MBP water can be used directly for domestic purposes along the
pipeline route thereby reducing water distribution costs

3 Plant capacity could be shared thereby delaying expansion needs

Disadvantages

1 Possible water quality degradation during transmrtssion resulting in
additional treatment needs

Z Increased cost for other than direct use i e groundwater
charqe
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Local Water Treatment Plants

Advantages

1 Untreated i e lower cost water would be available for groundwater
redtaTge

Z Local control of project cost implementation schedule and water
quality

3 Possible reduced OM costs by utilizing current local staff

4 Local control of expansion or improvements to the plant

Disadvantages

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

Because the HOWD will not be able to fully utilize its MWA entitlement for
direct consumption groundwater rechaTge will be utilized to maximize State
water importation Consequently we believe that the HOWO would not benefitfroB a centralized water treatment plant unless it were located near the HDWDThe primary benefiCiary of a centralized plant in Hesperia would appear to be
Bighorn Desert View Water Agency Because its MWA entitlement is relativelysmall the cast of local treatment would be high Because of its proximity toKDWD Joshua Basin Water District could utilize a joint faCility with HOWD or
a separate local faCility For these reasons it is recommended that HOwe
provide its own water treatment plant near the point of delivery
6IOUNDWATER REClfAAGC OPTIONS

If

LBported State water from the MBP will be received at a relatively constantn ate Because the direct use of imported water may be less than the rate
of delivery groundwater rechaTge would be utilized to maximize imparted water
deliveries At times the entire imported water supply 4 282 acre feet per
year may be recharqed There appears to be Z basic options for groundwater
redtarqe ponding of untreated water in spreading basins or injection of
tmtreated water into production wells Specific concepts whidt utilize these
options are evaluated in the fallowing 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 Phase I evaluation S
potential recnaTge sites were evaluated Of these sites 4 appeared suitable
far recharge by pondinq The best location identified was along 1oneertown
Road near Water Canyon Anticipated percolation rates for these areas should
b aver Z inches per hour Based on discussions with the Desert Water AgencyONA which recharqes the Coachella Valley groundwater basin with Colorado

If
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River water the expected ater recovery should be high After initial
wetting the estilllated ater recovery experienced by DWA is 95 percent of thewater spread However even though the initial percolation rates ere highthe long term percolation rate appears to be approximately I inch per hour dueto biological fouling It is anticipated that the HOWO would experience
similar percolation rates

Alternatively the existing production wells could be utilized to inject
treated water Treated water is necessary to avoid fouling of the well
screens Injection of treated ater is not as cammon 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 Water District of Southern California
Calleguas Municipal Water District and City of Oxnard Initially
significant clogging of ell screen perforations was experienced when olderwells were utilized Tests with a newer well at two thirds of the well
capacity appear to be more successful however preliminary conclusions
indicate that separate injection wells should be utilized to avoid long term
clogging problems This result is similar to the conclusions of similar teststhat utilized treated water for injection through production wells

CONCms FOR LOCAL FACILITIES TO UTIL1Z STATE WATER

There appears to be 3 alternative concepts to utilize State water These
alternatives are shown Schematically on the attached figures Although there
are numerous variations of these alternatives the basic concepts are brieflydiscussed below

Alternative 1 Treatment Spreading f Proposed HBP Delivery Point

FreD the proposed MBP delivery point a water treatment plant capable of
treating the entire HOWD entitlement would produce treated water which ouldbe pumped into the 3495 pressure zone In addition a pipeline capable of
conveying both entitlement water and surplus water would deliver untreated
water to the spreading basin locations recommended in the Phase II RechargeStudy

Preliminary estimates of the incremental capital costs and incremental annual
costs inc 1 uding amortized capita1 costs from a cOlllDOn point on the MBP are
summarized below

El ement
Incrementa 1
CaDital Cost SmilTions

S 6 7
0 9
3 0
0 4

30 MBP 63 900 If
5 0 MG MWA Reservoir
3 0 MGO WTP
BPS 35Q hp
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Page 6

Kennedy entcsrCbiitlr

E1 ement
Incremental
CaDital Cos Smillions

2 0
1 0

14 0 mi 111 on

Incremental
Annual Cost S

1 244 000
150 000
115 000

1 510 000

24 Untreated Water 24 000 1f
Spreading Basins 20 acres
Incremental Capital Cost

EJ ement

Amortized Capital C4st 8 30 yearsWTP 3000 AF
BPS power SO 08 kwh
Incremental Annual Cost

Elements common to all alternatives are omitted

Alternative 2 Treatment Spreading f Revised MBP Delivery Point
In this alternative the MBP would be terminated near HDWD s northern boundarywhere a portion of the water would be treated and delivered to the 3495pressure zone In addition a booster pump station and pipeline capable ofconveying both entitlement water and surplus water would deliver untreatedwater t4 Water Canyon where it would flow to spreading basins along theP1oneertown Road

Preliminary estimates of the incremental capital costs and incremental annualcast including amortized capital cast from a common point are summarizedbelow

E1 emen Incremental
CaDital Cos Smillions

1 8
0 9
3 0
0 8
0 8
2 8
1 0

11 1 mi11i on

30 MBP 17 000 If
5 0 MG MWA Reservoir
3 0 MGO WTP
16 Treated Water 14 000 1f
BPS 750 hp
24 Untreated Water 33 000 1f
Spreading Basins 20 acres
Incremental Capital Cost
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E1 ement

KennedyJenkstOUita

Incremental
Annual Cost S

S 9597000
41 000

1007000
120 000

S17Z20 00Q

Amortized CaQita1 Cost 30 years
Additional MWA BPS power SO OS kwh
WTP 2000 AF
BPS power SO OS kwh
Incremental Annual C st

Elements common to all alternatives are omitted

Alternative 3 Injection of Treated Water

This alternative is similar to Alternative 1 except that treated water wouldbe delivered to the existing production wells through the existingdistribution system Water would be injected into the groundwater basinthrough these wells To be able to receive surplus water beyond HDWO sentitlement the water treatment plant must have a caQacity greater than theother alternatives In addition to avoid clogging the well screens 7 therecharge capacity of this alternative may be limited to 4100 gpm 6600 AFY

Preliminary estimates of the incremental caQital costs and incremental annualcost inclUding amortized capital cost from a common point are summarizedbelow

E1 ement

30 MBP 63 900 If
5 0 MG MWA Reservoir
6 5 MGO iTP
BPS 550 np
Incremental CaQital Cost

E1 ement

Amortized Capital Cost 30 years
iT 4282 AF
BPS power SO OS kwh
Incremental Annual Cost

Elements common to all alternatives are omitted
If

Incremental
Caoital Cost millions

S 6 7
0 9
6 5
0 5

14 7 million

Incremental
Annual Cost S

173067000
214 000
166 000

10686 0000
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1GII YJ ChiItlot

Bued an a ar1son of the fna rlnnul annual cart of the dtanrativesAltamat1ve pears UJ be ttae IIOst cast effective
altanrat1ve

In tdd1tiantIlis altanrative redlarges ttae groundwater basin further ienttIu theatler altanrat1ves aad has ttae capab111ty UJ lItl1 fu significantly 110 waUrthan HDIiD s 1IIt1tlent Acntingly it is nK Inded that HDWD i lntAltamative and won with MWA to lIIOdffy the MaP delivery canaqrt
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ORDINANO NO 61

AN ORDDlANCE OF THE BOARD OF DDECORS OF THE aI OESERTWA DISTRICT SAN BERNARDDlO COtJNTY CALIFORNIA
ESTABLISHING PROHJ aITIONS AND RESTRICTIONS ON THE OSE

OF WATER

BE IT ORDAINED BY THE BOARD OF DnmCTORS OF THE D DESERTWATER DISTRICT AS FOLLOWS

SECTION 1 Recision

The Board o Directors o the Hi Oesert WaterDistrict hereby rescinds Ordinance No 57 in its entirety
SECTION 2 The Board o Directors of the Hi Desert Water

DlstrlC1 Herebv FJnds That

A A water shortage emergency condition continues toexist within the ai Desert Water District due to a water shortagecaused by the continuing overdra t of the Warren Valley Basin

B As in all desert communities adequate water supplyis important to th longevity of the community served by aiDesert Water Distrrct and all water consumers should know andact with is knowledge in regard to the use of water

c In order to conserve the remaining aquifer waters ply for the greatest public benefit which is prioritized inthis order for domes ic use sanitation and fire protection andeammercial necessarj Use not including landscape maintenance
D The water uses prohibited and restricted by thisOrdinance are hereby de ermined to be nonessential

SECTION 3 Prohibitions and Restrictions on e Ose of Water

A No hose washing of sidewalks walkways drivewaysparking areas patios porches or verandas or any hardscape atres ts in runoff

i

B No water shall be used to clean fill operate ormaintain levels in decorative fountains unless such water is
part of a recyclinq system

C No person shall pernit water to leak from anyfacility on his or her premises

D No use of potable water to irriqate water orsprinkle grass lawns groundcover shrubbery cops vegetation



and trees be Jeen the hours of a o clock a and 6 o clock pduring the high use season which stars April 1 and endinqOctober J 1 of eacyear During tltis season Watering sha l beaJlowed on the designated days of Sunday Tuesday and Thursdayas needed

In the low use season startinq November 1 and ending March 31watering is limited to the hours be een a o clock a m and 1olclock p m of the same Sunday Tuesday and Thursday designateddays as needed

E water shall be a lowed for const uction purposesincluding but notlimited to debrushinq of vacant landccmpac tion of fillSand pads trench bac ill and otherconstruction uses but ll be used in an ef icient manner andnot result in runOf A r esentative of the owner or buildershall be on site during all Water

useA The us of rainbirdtype sprinklers lS not recommended Yl Y Jt 7 tJ

F Potable Water shall notbe used to maintain dirtroads A yo i 7 f

G Restaurants shall provide ter to tomers onlyupon request

H Noncommercial Washing of privately owned vehiclestrailers motorhomes busses or boats will not be permittedexcept from a bucket and a hose equip ed with an automatic shutof nozzle which may be used for a qulck rinse

I No use of water for any purpose except as providedherein which results in flooding or runoff onto hardscapedriveways streets adjacent lands or into gutters
SECTION 4 Penaltv Violation

The penalties for violation of the prohibitions andrestrictions set forth in Section 3 of tlte Ordinance are

A First Violation Warninq CitationB Second Violation Written notice of secondviolation and warning of flov restriction deviceor future shutOff upon Third Violation
C Third Violation The General Manaqer may directthe installation Of flow restriction device or

shutOf of service for a determined period
SECTION s Acceal

A Any person wishinq to appeal shall do so in writinqto the District

2



B A staf committee de u of the ConservationCOQrdinator and e Operations Super ntendent shall reviewand nake decisions on the granti1q of the appeal
C I an applicant for appeal disaqrees with thedecision the reques nay be appealed to the General Manaqer
D I the General Manaqer and the applicant areunabl eto reach an accord then the request for appeal shall be heard bythe Conservation Committee of the BoaJd ofDirectors who shallthen refer it to the Board of Directors at a reqularly scheduledmeetinq with a recommendation for approval or denial

E All appeals shall be reported monthly to the Board ofDirectors as part of the Manaqer s Report
SECTION 6 Future Restrictions

All users of water within the District s service area arehereby put on notice that f her prohibitions and restrictionsmay hereafter become necessa and that such users shall besubject to all further prohib1tions restrictions rules andregulations as may be imposed
Those chanqes nay be instituted as resolution and shall notrequire the rescindinq of this Ordinance as a whole but shallallow the chanqe throuqh resolution of parts

Subsequent Emergency Orders shall supersede parts of thisOrdinance when there is a conflict

SECTION 7 Definitions

The terns user and consumer used herein shall apply to everyperson fi pa ership association corporation coun lstate or local aqency political subdivisions district or entityof every kind within the District service area except the HiDesert Water District

SECTION a Pu11ose Intent

It is the purpose of this Ordinance to limit the use ofwater to beneficial purposes only and to prohibit and restrictthe unnecessary and wasteful use of water except to the extent
expressly authorized by the tentS of this Ordinance and thisOrdinance shall be liberally consbUed to effectuate such purposeand intent

SECTION 9 Ordinance Controllinq

The provisions of this Ordinance shall revail and controlwinthe event 0fany incons istencybet weenthis Ordinance and any otherrule requlation orcode of this District except as later amendedby resolution or emergency rule 3



SEcrtON 10 Effective Date

This ordinance shalb e fective immediateJ y upon itsaaoption

ADOPTED this 6th day o Oeember 1989

Pru1 c1enr0 the lll Oes8Jt Waler
District ana o the Board of
Directors theree

MT1ST

Secre ry of e Oesert Water
District ana of the Seard of
Directors thereef

SEAL



AMENDMENT 10 ORDINANa NO 6J ADOPIED Jt1LY S 1990 BY THE
FOLLOWDlG VOTE

Director Dunn
Director Flowers
Director Jorc1anan
DirectorZarakov
Director Dalton

aye
aye
aye
nay
aye

section 3

E Durinq the hot months of July throu h october
all qradinq const Uction water shall either be Jmported from
outside the District and or the Warren Basin or nonpotablei available

F Potable water from within the District shall not
be used to maintain dirt roads and yards or other qrounds



STAn OF CALn ORNtA

COtJNTY OF SAN BDNAROINO

I DROLD D iu N Secretary ot the Beard ot OireCtors ottlHi Desert Watar District DO RU1AY y that the torecoinqe i IInc bein1 O inanca Ne 61 was ciuly adopted bf the Beard OJDiractars t S1d District at a reqular meetinq ot SaJd Scard helden the 6th day ot December 1989 and that it was se adopted by thE
tollowinq vete

AYES DirectQrs CUnn Flowers Jordan and Zarakov

NOES Nen

ABSTADf Director Dalton

ABSENT Nene

i
Ar

Secreeary ot the a1 De5e Ifaeer
District and o the Board of
Directors thereof

SEAL

sun OF l Trl ORNIA
S5

COONrY OF SAN BDNAROINO

I HAROLD D STJrrON Secretary o the Board of Directors of thHi Desert Water District CO HREBY aR1JFY that the above and
foreqoinq is a eall true and correct copy o Ordinance No 61o said Board and that the same has not been amended or repealed

I December 6 1989

c

SeSetary of the Hi Desere Ifaear
District and o the Scarclof

Directors thereof

SEAL



RESO UTlON NO 90 4

A RESO UTION OF THE HI OESERT WATER DISTRICT
REQUIRING THE INSTALLATION OF utTRA OW FLOW

CONSERVATION FIXTURES IN ALL NEW CONSTRUCTION ANO
WHEN REPLACING FIXTURES IN EXISTING STRUC URES

ANO UPON CHANGE OF OWNERSHIP OR USE

WHEREAS he Warren Valley Basin i in severe overdra

and is continuing o be deple ed a a ra e far exceeding h

aDility to keep up wi h growing demand and

WHEREAS the con inued ra of growth will speed up he

depletion of the Warren aa in an

WHEREAS here is a need o reduce he impact ha new

services will have on our wa er supply and

WHEREAS cer 4in household fixtures d signed to reduce
water use have been horouqhly tQsted with adequate na ional
standards applied and are curren ly avail ble and

NOW THEREFORE for purposes of reducing the impac of
new services on future supply the Board of Directors of the
Hi Oe ert Wa er District does h reby ordain as follows

SECTION 1 Requirements

A Prior to the ssuance of a Will Serve from the Hi
Oe ert Water District for bo h commercial and residential

applican s applicant must identity types of fixtures to be
installed and sign an agreement that affirms hat such
ixture will be ins all d Upon completion of the project
a repre entative of he Hi Oesert Wa er District shall

inspect the facili 1es and certify hat the required and

designated fixture have be n installed Service shall be

contingent pon such certific3tion and will no be provided
until sue

f xtures are install d and reinspected

1 t

B y building which is being sub tan ially r modeled

ie any building where plumbinq fixture are removed and

replaced because of structural or cosmetic remodeling or

any building which make struc ural changes other than

original construction affecting plumbing shall replace
existing fixtures with Ultra ow Flow toilets or water

e o e and showerheads and faucets

f
t

1



ec Prior to tran3fer o ownership of either eom ereial
or r sidential propereYI all exi cing scruetures sh ll be
reerofitec1 if not lready Ol with ultra low flow eoilets or
a er elosetsl showerheads and fau ets that eonform to the
ancards expressed in this ordinanee Prior to transfer of

water servieel both the transferor and the trans er e sh ll
c r ify in writinq that the property has b en retrofited in
con orm nce with ehis ordinaneel and serviee shall be
transferred and eontinued upon inspection and e r ifieation
o said property by a representative of the Hi Desert Water
D1 triet

CO Upon ehange of user of propertYI as in rental
properties ehanqing tenantsl owner shall sign eertifieation
that said property has been retrofited if not already so

and shall have serviee eransferred and eontinued upon
1napection of said property by a representative of ehe Hi
De art Water District

SECTION 2 Required certifieation of fixtures

The plumbinq fixtures and devices required to be
1nstalled pursuant to this Ordinanee shall be eerti ied by
the International Association of Plumbing and Mechanieal
O ieials and eomply with all applicable Ameriean National
S andards Institute standards

SECTION 3 Requirements of waeer saving fixtures

eA Toilets waeer elosees urinals and flushometer
valves designed to use a m xi um of ona and one half 1 5
qallons o water per flush shall be ucili ed only

3 Showerhe ds except where provided for safety
reasons sh ll be installed nd will not allow a water flow
ra in excess of 2 75 gallons per minute Tha flow
11 itatio ld vie must be p rman nt and inteqral part of
the showe riead and must not b e oveable eo allow low rate

exeesslof 2 75 gallons per m nut

ec Faueets general inst311ed in all lavatory kiteh n

an4 b r sinks shall be equipped with a flow eontrol aevie or
aereator whieh will not allow a water flow rate in exeess o

2 75 qallon per minu e

2



0 Faucees public reseroo sl in acdition to th

general requirements se for h in subsec ion eCl above

lavatory faucets loc eed in reserooms intended for the use by
the general public shall be of the metering or self cLosing
type

SECTION 4 Specific require Qnt3 for new construc ion

eA Hot water recircul ting units shall be r quired in

all new construc ion and they must be equipped eieher with

ti er or a thermo t t for energy conservation And all pipe
shall be wrapped and insulated

es All new construc ion prior to issuance of will serve

shall submit plan to the District showing exterior landscape
development and are required to comply with the low wat r use

gU1delines established by the District

C Water cooled refrigerating systems ust utili e the

b available technology for water savings and shall be

equipped with one or combination of the following device

1 Cooling tower

2 Evaporative condenser

J An acceptable water recirculating device

eCl The provisions of subsection eCl above shall not

apply to systems with an aggregate total of two tons or less
or a rating of two horsepower or less and located at one

street address Multiple dwelling unit s ructures are

cOAa dered as one street addres However such system u t

be equipped with

1 Water regula ion valves adjusted to use the

inimum amount of water

Thermos a s hat will positively s op water flow

when off
lt

Sec on

Allowances of variance can be set by the Ceneral Manager
or a specific amount o ti e and until the require ent can

b et if certain products are not available at the ti e

required Sut change ust be ad within a 90 day period
and are subject to inspection by a repr sen ative of the

D1 ric

3



Sec1ion 6

In he event the building inDpector find that the

plwabinq situatioD drainaqe situation is such that there is
no Su ic1en water to flow the sewage to the septic tank

e will be an allowance aade

PASSED APPROVED AND ADOPTED this 21se day o M rcb 1990

Presidene o the Bo rd or D1rectors
of the Hi Oe er Water Distr1c

AnEST

I

Secre ary of the Boara of Oirec ors

o e Hi Dese Water District

SEAL
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